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“MADE IN AMIERICA”

LOUIS STEINBERGER'S PATENTS

LIGHTNING-PROOF INSULATORS
1,000 TO 1,000,000 VOLTS

s Insulators Are Standard with
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Thermo-Ammeters, Milliammeters

and Current Squared Meters

For Radio Service

Model 425 Instruments

(3% inches in diameter)

are particularly adapted for use on small-
size Radio panels where space is an im-
portant factor.

These Instruments are unaffected by
temperature changes; have 50% safe over-
load capacity; are low in power con-
sumption.

They are for use on Audio and Radio
frequencies.

The Current Squared Meter is ideal for
use on wave meters and wherever decre-
ment measurements are to be made.

Write for information

Weston Electrical Instrument Company, 27 Weston Ave., Newark, N.J.

New York Cleveland Denver Buffalo Seattle Winnipeg
Chicago Detroit Cincinnati Minneapolis Toronto Vancouver
Phll:golphls St. Louls Pittsburgh New Orleans Montreal Calgary, Alta.

Boston San Francisco Richmona Miami, Fla. Hallfax

And in Principal Cities Throughout the World.

When writing to advertisers please mention THE WIRELESS AGE
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The Consolidated Radio Call Book

THE WIRELESS ENCYCLOPEDIA
CONTENTS

Index of Contents.

Index of Advertisers.

Short Explanation of How Charges are Determined on Radiograms.

Tables for Finding Charges on a Radiogram to or from a Vessel in any Part of the World.

List of Stations Transmitting Weather Reports, together with Data on Wave Length and Time
Transmitted.

List of Stations Transmitting Press, together with Data on Wave Length and Time Transmitted.
The Radio Compass, General Notes on Its Use.

American, British, Canadian and French Radio Compass Stations.
Abbreviations Used to Indicate Special Classes of Radiograms.
Variations in Form used by Foreign Stations.

List of Special Signals Authorized by the London Convention.
High Power Undamped Wave Stations with Wave Length Used.
Key to Abbreviations Used in the Publication.

Alphabetical List of Vessels.

List of Radio Shore Stations, Arranged According to Country.
Alphabetical List of Ships and Shore Stations, According to Calls.

and
THE ADVERTISEMENTS
OF PRATICALLY EVERY
FIRM SELLING RADIO
APPARATUS, SERVICE

or .

SUPPLIES

It will be practically a Business Directory for the RADIO Field

Size 6x9 inches. 160 to 200 pages
Price 75 Cents

Price in Advance of Publication 50 Cents
Orders at this price must be postmarked prior to July 1st, 1919

PUBLISHED BY

The CONSOLIDATED RADIO CALL BOOK CO.,, Inc.

41 Park Row, Room 1420, New York City

When writing to advertisers please mention THE WIRELESS AGE
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THE MAN WHO BUILDS HIS
OWN WIRELESS APPARATUS

Are you one of the men who take more interest
in constructing their own wireless apparatus
than in purchasing the complete set from the
manufacturer?

You have thousands of fellow enthusiasts all
over this country. There surely is great sat-
isfaction 1n “making your own” apparatus
and knowing exactly the kind and quantity of
material that goes into each working unit.

Your insulation may be good or bad according
to the material used. Ask any of the former
amateurs and experimenters what satisfaction
they secured from genuine

BAKELITE- DILECTO

then ask the modern wireless man what he |
thinks of this insulation. You will find

- BAKELITE-DILECTO used wherever insula- |
tion 1s needed in the better types of modern
apparatus. ‘

It’s so convenient to use because it is furnished in Sheets,
Rods and Tubes. Waterproof, permanent and strong. :

We also mat}ufacture Vulcanized Fibre and Conite for
special insulating purposes. :

Let us show you how our Standard Products
can be made to solve your insulating problems.

THE CONTINENTAL FIBRE CO.

NEWARK, DELAWARE
233 Broadway, New York City 332 S. Michigan Awxe., Chicago, Ill.
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal
301 Fifth Ave., Pittsburgh, Pa.

When writing to advertisers please mention THE WIRELESS AGE
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Edited by J. ANDREW WHITE E. E. BUCHER, Technical Editor
Vol. 6 , i Contents for July, 1919 No. 10
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Portable Hot Wire Ammeter, Type 127

UR small hot wire meter illustrated above, contains three definite qualities—ruggedness of construc-

tion, quickness of action, and permanence of operating characteristics. Made in ranges from 100

milli-amperes to 10 amperes, mounted in a moulded bakelite case, and equally accurate for direct
or alternating currents. This meter can also be supplied for mounting in or on a panel.

Prices, varying with ranges and mountings . . $10.00 to $16.00
Complete data and catalogue will be furnished on request

GENERAL RADIO COMPANY

General Radio Building - - CAMBRIDGE, MASS,, U. S. A.
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TWO TYPES OF MICA TRANSMITTING CONDENSERS SUITABLE FOR
MODERN AMATEUR APPARATUS. 21,000 VOLTS, .004 MFD.

Make Your Wireless Appératus
Last Longer and Work Better

The wireless amateur and experimenter is once more busy constructing apparatus for use
- the moment that orders go forward allowing amateur stations to open.

The kind of apparatus you used before the war doubtless answered your purpose nicely’
but just consider the tremendous advancement made in the art during the past two year®
and you will appreciate your modem’ apparatus must contain several new types of equip
ment to bring 1t up to date.

DUBILIER

- MICA CONDENSERS

proved their real worth in the Navy, the Signal Corps, and as a part of the equipment of the fighti
Airplanes both here and abroad since 1916. They made it possible for wireless messages to be sent a::s
received during all kind of weather and under most trying conditions when every message had its own
important story to tell and had to reach its destination without fail. :

You can now purchase a genuine DUBILIER MICA CONDENSER for your new set for any voltage
and capacity. They replace Leyden Jars with greater efficiency and without brush discharge and with
negligible losses. They are compact and indestructible.

Made in any capacity up to 1,000,000 volts. Special condensers supplied for experimental work.

Used in practically every Government installation.
DUBILIER MICA CONDENSERS are now ready for your-use.
Write for complete catalogue

DUBILIER CONDENSER CO,,Inc.
217 CENTRE STREET , NEW YORK

For Creat Britain, Address DUBILIER CONDENSER COMPANY, Ltd.,
1 and 3 Stephen 8t., London, W. l., England

When writing to advertisers please mention THE WIRELESS AGE
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Above, in the circle, a view of the final preparations and inspection prior
to making the first overseas flight in history

On the left, the NC-4 just before leaving Rockaway Beach for the trans-
- Atlantic “hop”

Press I1l. Svce.

As Trepassey Bay looked as the three naval flying boats headed off across the ocean
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WORLD WIDE WIRELESS

Wireless Telephony at Atlantic City

DEMONSTRATIONS of wireless telephony as ap-

plied to airplane movements, were among the fea-
tures of the work of the second Pan-American Aero-
nautic Congress held recently at Atlantic City.

Many visitors and delegates had their first actual ex-
perience with this adjunct to aviation through the appa-
ratus which was installed at the ocean ends of the Steel
pier and Young’s million dollar pier, and which estab-
lished and maintained easy communication by the speak-
ing voice with a seaplane in full flight about twenty miles
off the New Jersey coast. - '

As used in the seaplane the apparatus clearly demon-
strated the remarkable progress that has been made in
constructing complicated instruments in a compact yet
accessible manner. Formerly a radio telegraph outfit
for sending and receiving occupied a large space, was
bulky and cumbersome. Now one small table holds all
the needed devices for either telephoning or telegraph-
ing through the air.

National Radio School for Navy

GREAT LAKES has been chosen by the Bureau of

Navigation as the site for the new radio school which
is to be founded at this station.
tion came through Lieutenant Mason, district communi-
cation superintendent and temporarily in charge of the
radio school.

Plans beyond the tentative stage have placed the per-
sonnel in the new school at five thousand and there are
possibilities of it assuming larger proportions. Com-
mander Weaver in charge of all naval radi6 work in the
United States will take command of this largest and only
school of its kind in this country.

The school will be the center of all naval radio tele-
graph and radio telephone instruction work. Officers
are firm in their belief that it will be one of the greatest
educational institutions that the navy ever has afforded.

=—&=

Tribute Paid to Wireless Heroes

ON Memorial Day a wreath was placed on the monu-
ment erected in Battery Park, New York, in memory
of wireless operators lost at sea. For the fourth succes-
sive year a committee of officials of the Marconi Wireless
Telegraph Company of America visited the memorial
fountain and with a simple ceremony paid tribute to the
wireless men who have given their lives in the service
of the merchant marine.
The monument was erected in 1915 by popular sub-
scription during the time when the world was recovering
from the shock of the Titanic tragedy.

The first real informa-

Commercial Wireless Company for China

AN agreement has been signed between Marconi’s
Wireless Telegraph Company, Ltd., and the Chinese
Government for the formation of the Chinese National
Wireless Telegraph Company, with a capital of $3,500,-
000, half the amount to be subscribed by the Government
and half by the Marconi company.

The Marconi company will manufacture wireless appa-
ratus in China and also maintain existing and future wire-
less installations.

Press Ill. Svce.

A happy moment for the amateur for the naval man is breaking the
seal of an amateur wireless apparatus silenced during the war

Wireless Aids Victim of Mysterious Shooting on

Shipboard '

IN answer to a wireless call from the steamship

Makanda of the United States Shipping Board, lying

off Sixty-fourth street, Brooklyn, Capt. John Smith of

the police marine division responded in a police launch.

He found John O’Donnell, 39, a fireman, suffering from
a gunshot wound in the left arm.

O’Donnell said that when working on the deck he
suddenly felt a stinging sensation and discovered that he
had been wounded. He heard no gun report and said
that the shot must have been fired from shore or from a
passing vessel. He was treated and taken to Kings
County Hospital.
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Radio Service between Australia and Britain
Under Consideration

COMMERCIAL radio service between Australia

and the British Isles is being considered by the
Australian Government. It is estimated the cost of
wireless transmission would be only one-third of cable
messages. If the plan goes through, the cables still will
carry the bulk of the code traffic.

The British War Cabinet has appointed a telegraphic
communications commission, headed by Lord Milner, to
consider the establishment of State-owned wireless sta-
tions throughout the Empire.

‘
Wireless Telephone Discovered by Accident

THE wireless telephone was the accidental result of a
search for something quite different—the wireless
transmission of power. This was the opinion advanced at a
recent meeting of the Institution of Radio Engineers in
the Engineers’ Building by E. F. W. Alexanderson, when
accepting the gold medal of the institution in recognition
of his original research and invention in the radio field.
“Radio telephony,” he said, “is a by-product of the
sustained radio waves as a method of alternating current
power telegraphy to reproduce speech from the transmis-
sion. With the previous system of spark telegraphy it
was no more possible to transmit the modulations of the
human voice than it would be in land dots and dashes
of the Morse code.”

‘-"Yn.

Marconi Company Wins Important Patent Litigation
IN a decree recently signed by Federal Judge Mayer,

the Marconi Wireless Telegraph Company of America
has again been successful in patent litigation under the
Fleming Patent No. 803684 granted November 7, 1905 to
Prof. John Ambrose Fleming of England, the famous
Marconi wireless expert. This patent owned by the Mar-
coni Company, covers the audion—known as one of the
most sensitive instruments for use in wireless telegraphy
and telephony—and the decree obtained by the Marconi
Company is directed against the Atlantic Communication
Company, which operated the high power wireless sta-
tion at Sayville, Long Island, prior to the war in connec-
tion with German interests.

The Sayville station was built before the war and was
finally taken over by the United States Government, so
that no injunction could issue in this suit, but now the
Federal Court has held that the receiving apparatus em-
ploying audions infringes the Marconi Company’s Flem-
ing patent and the decree excludes the Atlantic Communi-
cation Company from all rights in the invention.

The Court has appointed Judge E. Henry Lacombe, a
special master te ascertain the amount of damages to be
assessed against the defendant company, the assets of
which are all in the hands of the Government.

International Company Begins Radio Phone Suit

A PATENT infringement suit has been started in the
Federal District Court by the International Radio

Company of Wilmington, Del., against the Western Elec-
tric Company of New York. The complaint alleges that
the International Company owns six patents granted to
Reginald A. Fessenden and that the apparatus covered
by the patents is being used by the Western Electric in
making radio-telephones which are being sold to the Gov-
ernment.

The plaintiff asks for triple damages if the defendant
continues to manufacture and market the telephones.

Jury, 1919

The Armistice Preliminaries Hastened Through
Use of Wireless

HEN the Huns last fall somewhat feverishly indi-

cated the desirability of cessation of hostilities it was
the judicious use of wireless by Uncle Sam, in direct com-
munication with the enemy on his own stamping-grounds
which hastened the armistice preliminaries and brought
the fighting to an end Nov. 11. It wasn’t exactly accord-
ing to Hoyle. In fact, communicating in such a forth-
with and extemporaneous manner in that sort of situa-
tion “isn’t done” in well-regulated diplomatic circles, or
it hadn’t been until your Uncle Samuel did it.

The story of how it was done was told in the New York
Evening Post.

It was 12 o'clock noon—one day about Oct. 20, last—
when every government wireless operator on duty in the
allied countries was startled out of his wits by a signal-
call from the radio-station at New Brunswick, N. J. The
operators of the wireless stations of the central powers
could not have been more surprised.

“POZ—POZ—POZ—de N FF,” buzzed the wire-
less. The allied radio operators saw immediately visions
of brazen treachery or equally brazen German spy opera-
tions in the United States. They saw visions of an
American war-scandal, such as the world had never
known, court-martials and firing squads and possible
revolution in America.

For P O Z is the radio call for the German government
wireless station of Nauen, a suburb of Berlin,and NFF
is the radio address of the United States naval sending
station at New Brunswick, and the two had not been on
speaking terms for a long time.

There must have been a real Prussian at the Nauen
switchboard, for within two or three minutes, he re-
sponded patronizingly: ‘“Your signals are fine, old man.”

Whereupon the “old man” in New Brunswick pro-

ceeded to dispatch through ether a message which was
not so fine as 1t was clear. No code was used. The mes-
sage was in plain English. It was the first of President
Wilson's statements to the German people carrying the
suggestion that the allies would conduct no negotiations
for an armistice and peace with the German government
as then constituted.
. Thereafter Washington was in constant communication
with Berlin. Wireless was making history at a faster
pace than all the engines of destruction on the battle-
fronts had ever been able to set up. Wireless was sav-
ing thousands of lives, perhaps millions. The negotia-
tions between Washington and Berlin continued till the
day the armistice was signed.

Japanese Ships Have New Wireless 'Phones

TOKIO papers state that wireless telephones are to

be installed on the Toyo Kisen Kaisha passenger
liners operating across the Pacific from San Francisco to
Yokohama.

The department of communication of Japan, it is
stated, is completing arrangements to connect the steam-
ers at sea with public telephone centrals at Tokio and
Yokohama by means of wireless telephone apparatus.

=—®-=

New York Manufacturer to Use Wireless
A PROMINENT electrical and radio manufacturing
concern of New York City will install, as soon as
the ban on sending is lifted, a complete Radio Telephone
System between their factory and several branch stores,
so as to relieve a greater portion of the land telephone
traffic between these units of the organization.

-— WWW americanradiohistorv com


www.americanradiohistory.com

Jury, 1919
Speed Record Made in Broadcasting Wireless

Communication

THE navy in its effort to establish a world’s record
with a flight across the Atlantic, also set up a new
mark in wireless communication.

With the seaplane NC-4 zipping up the North Atlantic
coast to join its fellow fliers in cross-sea flight, Acting
Secretary Roosevelt grew anxious as to Commander
Read’s progress. A wireless telegraph message to the
NC-4 was transmitted as follows:

“What is your position? All keenly interested in your

progress.
“ROOSEVELT.”

Two minutes later the radio operator took the following
reply by wireless telephone from Commander Read of the
NC-4 on the desk at the Navy Department:

“Roosevelt, Washington. Thank yeu for good wishes.
NC-4 is twenty miles southwest Seal Tsland, making
eighty-five miles per hour.

“READ.”

In three minutes the high power wireless stations had
flashed the news to Paris, London, Panama, San Diego,
Cal., and all ships at sea.

==—0—==

Fort Cliff Wireless Compass Station Burns

THE Coast Guard and Radio Compass Station at Fort
Cliff, Mass., has been destroyed by fire together with
practically all of the life saving apparatus except a
small surf boat. Members of the crew escaped by jump-
ing from second story windows. The station was in
charge of Capt. Matthew Hoar.

—&—

Wireless Messages Received Inside Steel-Concrete

Vault
A WIRELESS telephone message from the station at
New Brunswick, N. J., has been received at Asbury
Park inside a steel and concrete vault under-ground
by W. Harold Warren of New Brunswick. He had a
portable receiving set, carried in one hand, and neither
aerial nor ground connection.

Two sets of head receivers were used; a wireless tele-
phone speech from the New Brunswick radio station was
heard distinctly.

The main dining room of the Hotel Klein, New Bruns-
wick, was connected with the local radio station by
‘regular telephone and a relay connection made by wire-
less telephone. The music of the hotel’s orchestta was
clearly heard by Mr. Warren inside the vault at Asbury
Park.

The commandant of the naval station said that on the
last trip of the steamer George Washington to France
with President Wilson, the orchestra of the hotel was
connected by wireless telephone with the vessel and the
music was clearly heard when the ship was 600 miles at
sea.

WORLD WIDE WIRELESS 9

Canadian Forest Fires Fought by Wireless Telephone

CANADA is employing the wireless telephone and air-

plane in forest-protection service. Two machines
have been installed in the Quebec district, and they
operate in conjunction with patrol stations, with which
the machines are in communication by wireless telephone.
Such a system assures prompt discovery of forest fires
and early effort at extinguishing the blaze may result in
saving great quantities of valuable timber.

=.-®-=

New Transatlantic Station at Montreal

THE Marconi Company will erect a long distance wire-
less station at Montreal to handle some of its trans-
atlantic business. The station will work directly with
Paris according to the announcement.

A fine aerial for a hot summer day wheh signals are coming in bad

Audio Frequency Signals for Aviators’ Use in Fog

T HE Navy Department has adopted an audio frequency
signal for aviators which will enable them to land with
safety in a dense fog or in the dark.

This system of audio transmission which has been per-
fected has played a conspicuous part in the war and is
now being applied to the uses of peace. It will be of
advantage to navigators finding their way through fog
into port, as well as to navigators in the air.

The difficulties encountered because of fog in the recent
transatlantic flights of the NC-4’s and the Vickers-Vimy
airplane demonstrates the need of just such a device.
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Mobile Station Gets Two New Towers

WO new towers for the wireless station of the former

Marconi station at Mobile, Ala., on top of the Battle
House are being erected. This station is under the
direction of the government at the present time. The
towers were blown down in the storm of July 5, 1916, and
were never restored except in a small way. The towers
will be about 40 feet in height.

(W

Nauen and Eiffel Tower Communication Resumed

IRELESS communication between Nauen and the

Eiffel Tower in Paris has been resumed so that the
German peace delegation can keep in close touch with
Berlin.

British wireless men of the 11th Corps sta-

tioned at Weisdorf, Cologne. The building in

the background is a part of the great German
chemical works at Weisdorf

Two Laymen’s Views on Radio

If wireless is going to be the means of communication
in the future, why have any argument over the German
cables —Buffalo Commercial.

Now that the wireless telephone between America and
Europe has been established successfully, one would love
to hear what Richard Strauss is saying at being ousted
from his conductorship and directorship of the Berlin (no
longer Royal) Opera.—Philadelphia Record.

‘Wn.

Wireless Outfit on Roof of Flying Club in New York

HE American Flying Club, 11 East Thirty-eighth

street, New York, has now a radio outfit with which
the members hope to keep in touch with aircraft flights
at a great distance.

Advantages pointed out at the clubhouse are that the
club will be able to promote public interest in the opera-
tions of aircraft by disseminating such information as may
be received. The members, most of whom served as
pilots in the European war, feel generally that it will be a
help to their craft in many ways if they can educate the
public regarding it. They believe that at present too
little is known about the doings of the fliers.

Recently, it was stated at the clubhouse, many flying
clubs of other cities have written to this organization
suggesting affiliation.

The club’s president is Lawrence L. Driggs and its
honorary president Gen. Charles T. Menoher, head of
the army air service. Many noted air fighters are among

the members. It has no connection with any other organ-
1zation.

Jury, 1919

Americans Ably Assist n‘ German Station in Africa

AS late as the middle of January a German wireless
station was operating in Africa. How this station
was discovered and the amusing incident which accom-
panied the discovery is reported by Gordon Stiles,
Chicago News correspondent. It appears that the officers
of one of the giant radio plants conducted by the Amer-
ican army of occupation had their suspicions aroused by
the nature of the messages which were being sent out
from the Nauen tower near Berlin, and after a long in-
vestigation they came to the conclusion that the German
government was communicating with some foreign. sta-
tion.

Working on that theory, they finally discovered that in
the mass of news and propaganda emanating from Nauen
was a code. Further, it developed that these code mes-
sages were addressed to a station in Africa. Once the
Americans had worked out the code it was easy to
decipher the messages, which really were harmless, but
the German government had been steeped in intrigue for
so long that it was second nature to go the longest way -
around if there was an element of secrecy in such a
course.

At any rate, having the messages in their possession,
the American wireless men sat down to await the reply.
This came in due course and was easily received by the
American operators. Not so with the Nauen tower. Tt
seems that the waves were very weak and also that the
German amplifiers have been surpassed by those of the
American radio service. The result was that the Ger-
mans never received the message.

The officer in charge of the American station is a bit
of a wag. He held up the message three days and then
sent it through in perfectly good German to the Nauen
tower, adding, “So sorry, old man, your amplifiers are
not up to the Yankee ones,” and the Nauen tower oper-
ator was a good enough sport to acknowledge the mes-
sage. Nothing has been heard of the African station
since.

(&

1
New England’s Compass Stations Installed

NE of the most helpful uses of wireless has been

inaugurated in the radio compass stations now being
installed at harbor entrances and at dangerous head-
lands around the New England coast. On the Rhode
Island shore, there is one at Prices Neck and another is
under construction at Watch Hill. The arrangement
enables a vessel, by wireless communication with the
stations to get its compass bearings with respect to the
coast, or find out its position at sea. The stations will
furnish positions to ships within thirty miles of the
entrance to the outer channel of a harbor, and bearings
to within one hundred miles.

Within the radius of the operation of these stations
there should be no repetition of such miscalculation as
resulted in the stranding of one of our transports from
Europe on Fire Island, while (feeling its way in a fog
toward New York. There are various methods of find-
ing the position of a ship on approaching land, but only
one, taking soundings, is available in weather thick
enough to shut out the shore line; and the lead is of
little use until the ship is in dangerous proximity to the
land.- In the case of the stranded transport the navi-
gating officer had been tracing his course by dead
reckoning, after some days of fog. Had he been able
to call a compass station he could have obtained his
position and true bearings as soon as he approached the
New England coast, and been guided safely to New
York by repeated communications. For ships on the
sea not looking for a harbor entrance, the service should
prove equally valuable where the latitude and longtitude
have become uncertain owing to encounters with storm
or fog.
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Weagant’s Anti-Static Invention

Details of a Great Discovery That Has Revolu-
tionized Long Distance|Wireless Communication*
An abstract of a paper read before a joint meeting of the New York
: Electrical Society and the Institute of Radio Engineers at
a monthly meeting, Wednesday, March 5th, 1919.
Part 11

Repo ted by Elmer E. Bucher

Director of Instruction, Marconi Institute ¢
Copyright, 1919, Wireless Press, Inc.

IT was mentioned in the preceding article that Mr.
Weagant observed the necessity for local tuning of
each loop in all arrangements employing two widely sepa-
rated closed circuit loops or cages connected to a central
receiving station by long low horizontal leads. This re-
quired placing an operator at each cage and informing
him by telephone just what adjustments were to be made
in order to change the wave length or to obtain a good
static balance. Obviously, this was not a convenient ar-
rangement, and an added objection previously mentioned,
was that the long, low horizontal leads acted as aerials,
picking up both static and signals. Although this particu-
lar structure gave a marked reduction in static currents
while retaining useful amounts of the signal currents, it
. cannot be said to have fully satisfied the requirements of
modern radio engineering and commercial practice.

In an effort to overcome the troubles incident to the
use of the loops with long low leads, Mr. Weagant and
Mr. Waterman, jointly, conceived the idea of making the
loop and lead-in wires, one; and accordingly experiments
were conducted with two loops, each of which consisted
of a single turn of wire extending out from the station
and back again. This arrangement was free from points
where abrupt changes in the circuit constants took place,
which was not the case with the cage aerials which made
use of the long horizontal leads.

A particular form of the Weagant-Waterman antennae
is shown diagrammatically in figure 18. In figures 19 to
33 other structures are illustrated, showing experimental
steps with various loops consisting of a plurality of turns,
or single turns with different spacings and other modifi-
cations. In the practical installation of the system of
figure 18 at Lakewood, N. J., in the spring of 1918, the
spacing between the upper and lower wires was 15 feet.
The poles were 30 feet high and each loop was about three
miles in length.

One of the first discoveries made in connection with
the enlarged single-turn loops, was that they could not be
tuned to sharp resonance with any particular incoming
frequency; in fact, the insertion of inductances and ca-
pacities in the loops to establish resonance at different
wave lengths had seemingly no effect upon their fre-
quency of oscillation.

It was believed that this result was due to a current
distribution in the loops of such a nature that a current
node existed at the point of insertion of the tuning de-
vices. This distribution was successfully altered by the
insertion of inductances at suitable points. A coil of 30
millihenries was inserted, successively, in the upper wire
at points between the receiving station and the other end
of the loop; it was found that the tuning improved con-
stantly as the coil was moved from one end toward the
middle, but it became poorer as the coil was moved from
the middle toward the end.

* Several of the drawings included in this abstract were not disclosed

at the Institute meeting. Special permission to publish them in the WIRE-
LEsS AGe has been granted by Mr. Weagant.

. It is interesting also to note that when an inductance
was inserted in the lower wire it produced no result. When
coils were inserted in the middle points of both lower and
upper wire at the same time, the effect of the latter was
annulled. Experiménts showed that 30 millihenries was
about right for a wave length of 12,000 meters and 5
millihenries for 6,000 meters, but either value was suffi-
ciently acceptable for both wave lengths, with loops each
three miles long. )

After this definite method of tuning had been deter-
mined, the results secured in balancing out static and re-
taining the signal were most satisfactory. The over-all
results obtained were better than those secured with
smaller loops spaced far apart and connected to the re-
ceiving apparatus with long low horizontal lead wires,
because in that arrangement the leads had acted as aerials
and reduced the effective spacing of the two end loops
or cages. The most effective spacing of two such loops
was found to be one-half wave length between the cen-
ters, which is in agreement with the theory previously
outlined.

SpeciaL ForMs oF THE WEAGANT ANTENNAE

An exhaustive series of experiments with enlarged
loops of various types were carried on at Lakewood, N. J.
Various modifications such as shown in figures 19 to 33
were put under observation. In most of these drawings,
the antenna structures are self-explanatory. All those
used were found effective in eliminating static inter-
ference. .

It was believed that the construction shown in figure 31
would give greater effective wave length separation if
the receiving aerial extracted energy from passing elec-
tromagnetic waves in accordance with the usually ac-
cepted theory. But the experiment proved quite con-
clusively that the loops did not behave in accordance with
this assumption and, as Mr. Weagant stated, his whole
work has demonstrated that existing ideas of the mech-
anism by which the loop aerial extracts energy from a
passing electromagnetic wave will have to be consider-
ably modified.

In explanation of the special constructions shown in
figures 19 to 33: In figure 19 the two ends of the loop
are left open at point 3. This arrangement was found
to operate quite as effectively as when the circuit was
closed. In figure 30, the loops are closed at the ends 4
by variable condensers. In figure 21, the loops are open
at the upper conductors 6. Figures 22 and 23 show loops
with different spacings between wires, figure 23 particu-
larly showing the loops supported a greater distance
above the earth than in the preceding figures. Figures
24 to 29 show loops containing a plurality of turns, while
in figures 30 to 33 forms of loops having graded con-
stants are indicated. In the circuit shown in figure 24,
the localized inductance 15 is included in the construction
of the loop itself; it may be located at any desired point
in the length. In all these arrangements the lead-in wires
extending from the end of the loops nearest the receiving

11
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station are passed into the receiving apparatus through
metallic covered cable.
PracticaL CIrculTs

Detailed working circuits of the Weagant two aerial
system for static elimination may now prove of interest.
Figure 34 shows more fully the station house circuits
disclosed fundamentally in figure 18, with the exception
that the centrally located line inductances are not shown.
Loading coils L-6 and L-7 are inserted in the lower lead
of each loop and reversing switches S-1 and S-2 are
placed between the loops and stationary goniometer coils,
to obtain the most effective working. Variable conden-
sers C-1, C-2 and C-3 are inserted in the center of each
goniometer coil. Another reversing switch S-3 is placed
in the intermediate tuning circuit which includes the ro-
tating coil of the goniometer L-3, the load inductance L-4
and the coupling coil .L-5 acting upon L-6 which in turn
actuates the oscillation detector V-3.

WEAGANT’S ANTI-STATIC INVENTION 13

series tuning, the single blade switches S-5 and S-6 are
opened, S-3 and S-4 being closed to the top set of con-
tacts. For parallel tuning, S-5 and S-6 are closed, S-3
and S-4 being closed to the bottom set of contacts.

Loading inductances L-11, L-12, L-13 and L-14 are
placed between the leads and the goniometer coils so that
either one or two loadings may be cut in each loop. The
reversing switch S-7 permits the most favorable connec-
tion to the detéctor circuits to establish a satisfactory
static balance.

In all of the foregoing arrangements, the general pro-
cedure to balance out static and retain the signal is, in
brief, as follows: The rotary coil of the goniometer is
placed in inductive relation to one of the two loops; the
circuits are then tuned until the maximum signal strength
is obtained. A similar procedure is carried out in respect
to the other loop. Both loops are then connected to the
goniometer and the third coil is rotated to a position giv-
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Figure 23

Figures 19 to 23—Various forms of the Weagant antennae system utilizing two single turn loops separated

at an appreciable fraction of a wave length

This particular diagram shows an oscillating vacuum
tube, the plate circuit being shunted by an inductance
and capacity in series, but any type of detector and cir-
cuit suitable for damped or undamped wave reception
may be employed.

Because the variable condensers are connected in series
with the stationary goniometer coils, the circuit of figure
34 is said to employ series tuning in contrast to figure 35
where the same condensers are connected in parallel with
the stationary coils. The diagram, figure 36, on the other
hand, includes a set of switches which permit either series
or parallel tuning, at the will of the operator.

In the improved circuit, figure 35, line inductances L-9
and L-10 are inserted at approximately the center of the
upper wire of each loop, the lower wire of each loop con-
taining the loading coils L-6 and L-7. In the universal
circuit for the two aerial arrangement shown in figure
- 36, S-1 and S-2 are reversing switches inserted between
the leads and the goniometer; S-3 and S-4 permit the
variable condensers C-1 and C-2 to be placed in series or
in parallel with the stationary goniometer coils. For

ing maximum signals and minimum static. A finer bal-
ance is then obtained by adjusting the inductance, ca-
pacity and resistance in both loops.

One particular modification of the Weagant system for
the elimination of static is shown in figure 36-A, a circuit
which was employed in very early experiments at Belmar,
N.J. Fundamentally, it consists of a loop antenna A-1,
grounded to earth through the tuning inductance L-1 and
the variable condenser C-1. The coil L-1 acts inductively
on the secondary coil L-3, the terminals of which are
extended to a detecting circuit as usual. A closed circuit
loop A-2 of the early type, with long low horizontal
leads was connected to the coil L-2 with the variable con-
denser C-3 in series; this coil also acts inductively on the
secondary L-3.

It was possible with this arrangement to take advantage
of the relative flow of currents and the inherent differ-
ences of phase between the currents in the grounded
antenna and in the closed circuit loop, to balance out
static currents and retain the signal currents.

Commenting upon the results obtained with the two
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aerial system as installed at the Lakewood, N. J., station,
Mr. Weagant said:

“This station was operated continuously from the mid-
dle of July until the end of September with a force of
three operators, each working eight hours, copying mes-
sages sent out by Lyons, Carnarvon, and Nauen, regular-
ly, and occasionally other stations. This continued oper-
ation was undertaken to determine the capabilities of the
system in a practical, commercial way, during the worst
period of the summer and at all hours of the day. The
results secured were most gratifying, the total interrup-
tions experienced being of no greater total duration than
those of good cable working between the same points
and at the same time of year.

. “It was found that when the signal from the European

Jury, 1919

fact that when the signal weakened greatly the click type
of static was present in sufficient quantities to cause the
trouble, and that when the signal intensity was greatly
amplified in order to be heard, the amplification also
brought up this .disturbance with its ratio to the signal
unaltered.”

Continued experimenting eventually culminated in the
perfection of a three aerial system which eliminated
most effectively both the grinders and the click type of
static and moreover gave signals of sufficient audibility
for continuous reception from European stations of a
much lower power than required to give response with
the two aerial arrangement. The three aerial arrange-
ment permitted reception through the worst fading
periods without interruption.
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Figures 24 to 28—Loop aerials of the Weagant system containi or through

a part of their length.

stations was of normal intensity the heaviest static ex-
perienced at any time was unable to interfere in the
slightest, but that on the contrary, it might have been very
much more severe without causing trouble. Reception
under this condition was almost invariably good enough
for high speed automatic reception.

“A few thunderstorms occurred during this time and
some, but not all of them, prevented reception while they
lasted. There were also periods recurring regularly
every day between four and six o’clock in the afternoon
and between twelve and two o’clock in the morning when
the intensity of the received signals from Carnarvon and
Nauen fell off enormously, on some occasions falling as
low as, 1/100th of their normal intensity. During a few
of these fading periods, interruptions were experienced
varying from five to ten minutes, to perhaps one hour.
The worst of these periods was usually—but not always—
the midnight to two a.m. period when, although the
static was generally lighter than during the afternoon
fading period, at which time its maximum intensity oc-
curred, the decrease of signal strength was rather greater.

A careful study of the conditions during these fading

periods, convinced me that the difficulty was due to the

Various spacings between the upper and lower wires and.

either a plunli? of turns throughout their le:
etwee

n the wires and the earth are indicated

CHARACTERISTICS OF STATIC

In support of his theory which classified “grinders” as
a type of static which is propagated vertically, and the
“clicks”, a type which is propagated horizontally, Mr.
Weagant declared that continuous experimenting had
established beyond doubt that the characteristics of the
two prevailing types of static were well defined. The
“grinders” are most prevalent in the -warm season, be-
tween the noon hours and sunrise of the following morn-
ing.

Grinders generally produce in the telephone a con-
tinuous rattle, with occasional heavier crashes. This
type of static seems to be vertically propagated and cer-
tainly affects aerials separated by considerable distances
simultaneously. The two aerial system effectually ex-
cludes the grinders. The click type, however, which is
apparently propagated horizontally, had to be dealt with
in another manner.

Defining the clicks, Mr. Weagant said they are widely
spaced crashes and are most noticeable during the cooler
periods of the year and day. They do not interfere, ex-
cept on rare occasions, with signals equal to the normal
strength of Carnarvon, Nauen, or Lyons, but during
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reception from stations of smaller power, such as Clif-
den, Ireland and Eiffel Tower, Paris, the clicks caused
marked interference with the two aerial arrangement, and
any adjustments that reduced the click type of static
reduced the signal also.

By applying a principle hitherto unknown in radio
engineering, both clicks and grinders were eliminated
while the full signal strength of foreign stations was
retained. A description of the three aerial arrangement
follows.

TrE StaTic TANK

Since the two loop aerial system had not as yet shown
itself capable of sufficiently differentiating between the
horizontally moving type of static and the signal so as

WEAGANT’S ANTI-STATIC INVENTION
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be withdrawn from the static tank to balance out the
static currents in a third receiving aerial associated with
the system (which picks up both static and signals) retain-

"ing only the signal currents. As will appear further on,

several modifications of the static tank are possible, but
the one about to be described has proved very effective,
and from a commercial viewpoint is thoroughly practical
for 24 hour transoceanic reception.

Referring now to the diagram, figure 37, it will be
observed that two closed circuit loop antennae, each of
which are 3 miles long (for the longer wave lengths)
are mounted on short poles and connected to the primary
coils of a goniometer located at a central point of the
antenna system. As usual, the detecting circuit is coupled

i i

R

BB | —
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Frgure 33 -
t loop designed to have graded constants

Figures 29 to 33—Experimental forms of the Weag

to permit reception during the severest periods of signal
fading, Mr. Weagant carried on a series of scientific
investigations with a three aerial arrangement in which
the two loops of the previous system were used as a
“static tank.” This system made possible the reception
of signals from European stations of a much lower order
of power than that employed by Carnarvon or Nauen.
Although many times during the summer attempts were
made to copy Eiffel Tower, France, on 8000 meters, with
the two aerial arrangement, satisfactory signals were ob-
tained only during the time when the ‘‘grinders” type
of static predominated. When the “click” type of static
occurred these stations could not be read. As a proof of
the utility of the three aerial system a particular test was
made through static disturbances of such intensity that
the signals from Eiffel Tower were much below normal.
It was barely possible to determine the presence of signal
with the two aerial arrangement, but with the three aerial
arrangement the signal was not only readable, but was
of such intensity that it could be read with the telephones
removed from the ear,

Before going into the details of the static tank, it may
be well to define it briefly. The static tank may be charac-
terized as a source of static currents of both the click
and grinders type of variable frequency, but not a source
of wireless telegraph signals. Hence, static currents can

to an intermediate circuit which embraces the rotating
coil of the goniometer.

Immediately underneath the closed circuit loops is a
long low horizontal antenna A-1, 6000 feet long (in the
Lakewood installation) which, through the medium of
the coils L-15 and L-16, is coupled to the intermediate
tuning circuit, which circuit also includes the rotating
coil of the goniometer. All three antennae lie in the
same plane and are preferably pointed in the direction
of the sending station.

In contrast to the two aerial system, of figure 18 and
others following, the two loops in this arrangement are
used to build up the static currents and to balance out
the signal currents. The two loops then constitute a
static tank in which static currents of any desired fre-
quency may be stored up, so to speak, for balancing pur-

ses.

The long low horizontal antenna A-1 on the other
hand, picks up both static and signals and its primary
coils L-15 and L.-16 also act upon the detector circuits.

- By effecting proper coupling and connections between the

static tank and the receiving aerials, the static currents
accumulating in the static tank can be brought into op-
posite phase with the static currents in the horizontal
antenna, resulting in substantially complete annulment,
yet retaining the full strength of signal. In fact, Mr.
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Weagant pointed out that the strength of the resulting
signal was equal to that obtained with the two aerial
arrangement when i® was adjusted to give maximum
signal currents rather than maximum static currents.

Fi
lwﬁlchei for obtaining a satisfactory static balance.

How “CLicks” AND “GRINDERS” ACCUMULATE
IN THE STATIC TANK

The fact that the static tank becomes a source of
static currents of both the click and grinders type requires
some explanation. For it would appear that since the
“clicks,” which have been classified as a type of static
that is propagated horizontally, would be neutralized as
are the signal currents when the goniometer is adjusted
to annul signals. The static tank, however, has: proved
to be a source of both “clicks” and “grinders” as will
now be explained.

Assume the reception of highly damped static waves
from left to right or vice versa upon two loop aerials
such as shown in figure 37, giving one-half wave length
separation for the signal wave; the static wave acts first
upon one aerial and then on the other, with the result
that the first half-cycle of the highly damped oscillation
in the first aerial is unopposed, because the current has
had time to go through a complete half-cycle, before the
wave continues its motion and affects the second loop.

The

THE WIRELESS AGE

re 34—Circuits of the Weagant two-aerial system for static elimination showing the position of the goni t
In this circuit the variable d

4

Jury, 1919

plitude and accordingly the result of the opposing oscil-
lations is not zero as shown in figure 38. In other words,
useful amounts of the click type of static as well as the
grinders type are retained by the static tank and may be

and the y reversing
in series with the goniometer coils

d

s are

used to balancing out similar static currents in an ordinary
receiving aerial. Still better results are secured by damp-
ing heavily the loop antennae through the insertion of
series resistances until the wave trains, due to static,
become shorter and shorter until all the energy is dis-
sipated in the first half-cycle. Under these conditions,
although the loops are coupled to the receiving set so that
the wireless signal completely cancels out, the entire
static current remains, resulting in the curious curve
shown in figure 39 which comprises two half-oscillations,
both in the same direction.

Mr. Weagant was careful to point out that the first
half-oscillation of the signaling current is also unopposed,
but in the case of undamped wave reception only 1,/7000
part of the energy which is required to make a dot effects
the detector; in other words, the static tank retains a
very slight amount of the signaling current even when
the loops give one-half wave lengh separation. A general
order of the result obtained with the most effective spac-
ing? may be secured with any appreciable wave length

Figure 35—A modification of figure 34 employing parallel tuni

The current generated in the second loop then flows
back to the receiving apparatus. Further consideration
will reveal that the first half-oscillation from the second
aerial is opposed to the second half-oscillation from the
first aerial, and so on throughout the wave train. But
because the oscillations are damped, the opposing cycles
in the first and second loops do not have the same am-

WWW americanradiohistorv com

s C-1 and C-2 are connected in parallel with the leads from the loops

separation; that is, although the loops may have fixed
dimensions, they can be worked over a considerable range
of wave lengths with slight decreases in the intensity of
the signals.

In regard to the reception of the clicks propagated at an
angle to the planes of the loops, it is interesting to note
that as the angle increases, the resulting static pulses
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overlap, as shown .in figure 39-A; and, as Mr. Wea-
gant pointed out, through part of the azimuthal
angle, the intensity of the oscillations produced by
static vary along the cosine curve, spreading out some-
what as the angle increases. If, therefore, this system is
balanced against a third aerial, the curve of reception of
which is a cosine curve and both signal and static currents
are flowing, the static currents due to the click type of
static will oppose and the residue will be the order of the
difference between the dotted curve shown in‘figure 40
and the cosine curve shown in the solid lines. From this
it is apparent that a very large order of reduction is pos-
sible, retaining the full signal strength developed by the
" third aerial.
EarLy ForM oF THE Static TANK

One of the early methods of using the static tank is
shown in figure 41, wherein the cages or loops A and B
are separated several thousand feet and connected to a
centrally located receiving set by long low horizontal
leads. The loop E, which in this case is the receiving
antenna, is also coupled to the receiving set. Like the

WEAGANT’S ANTI-STATIC INVENTION 17

angle in respect to the earth. The horizontal antenna
mounted on the “tether” is associated electrically with
the closed circuit loop A-2 which is employed as a receiv-
ing antenna. The “tether” antenna is employed as a
static tank; that is, it may be made a source of static
currents, but not a source of signal currents. The loop,
on the other hand, is a source of both static and signal
currents and the static currents therein may therefore
be opposed to those in the “tether” and thus be an-
nulled.

In point of explanation of the phenomenon of the
pivoted antenna: It has been believed for some time that
because the earth is not a perfect conductor, the wave
front of horizontally propagated wireless waves may not
be strictly vertical, but may be tipped forward or back-
ward at an angle to the horizontal. Weagant was the
first to prove this in practice, for he found that by tilting
the antenna A-1 of figure 42 at various angles to the
horizontal and pointing it in the proper direction, an
angle can be found which presumably is normal to the
wave front of the signals and at which the antenna will

4;

¥ Jodetector
Figure 36-A—Showing

the antenna structures employed by Weagant in the early experiments at Belmar.

A loop

connected up as a straight-away aerial was grounded to earth and balanced against a loop, with long low b‘rizonul lud:

method shown in figure 37, loops A and B are employed
as a static tank and loop E is the recéiving aerial which
picks up both static and signal waves. The procedure
in this case is as usual in the three aerial system; the
loops A, B and E, are all tuned to the frequency of the
incoming signal, but A-1 and A-2 are coupled to the
common receiving circuit in such a way that the signal
balances out, the static currents being retained. The loop
E picks up both static and signals and is also coupled to
the receiving circuit. By proper adjustment of couplings,
etc., a complete static balance is obtained.

TrE “WHIPPET” STATIC TANK

In order that the static tank aerials may give one-half
wave length separation, very long antennae, up to six
miles in length, are required for the longer waves em-
ployed in wireless communication from continent to con-
tinent. Offsetting any objection which might arise on
this score, Mr. Weagant astonished his listeners by de-
scribing a miniature form of static tank and associated
receiving aerial capable of transoceanic reception, which
could be mounted upon the speaker’s platform. He
described the arrangement illustrated in figure 42, which,
in addition to acting as a static tank, serves to prove that
electromagnetic waves while in transit may be consider-
ably distorted from their initial angle in respect to earth.

In brief, a horizontal antenna A-1, 25 feet in length is
mounted on a ‘“tether” arm B, which may be rotated
around its vertical axis on the pivot P and placed at any

not pxck up signals; but it continues to pick up static
which was to be expected on the assumed theory of
vertically propagated static waves. The “tether” anten-
na then becomes a static tank, but the correct angle, of
course, must be found for each transmitting station in
order that the tank will not pick up the signaling wave.

Mr. Weagant has found that the “tether” antenna de-
termines the angle of the advancing wave with remark-
able accuracy, it being possible to determine the position
for minimum signals within one or two degrees.

To illustrate more clearly the assumed operation of the
“tether” antenna, a possible direction of wireless telegraph
waves is shown by the single pointed arrows in figure 42;
the vertical propagated static waves by a number of dou-
ble pointed arrows. When the ‘“tether” antenna A is
adjusted at a right angle to the actual wave front, no
electromotive forces will be induced therein. The static
waves, however, act upon the “tether” antenna and induce
therein electromotive forces, the frequency of which can
be adjusted to the same value as the frequency of the
static currents induced in the receiving loop A-2. Since
the loop antenna A-2 is a source of both signal and static
currents, the static currents of the “tether” antenna A-1
may be opposed to the static currents in the loop A-2, re-
taining the signal.

The two antenna in figure 42 may be, of course, coupled
through the agency of a goniometer to obtain the desired
static balance. The diagram simply shows the funda-
mental connections of the circuit.
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It i¥ to be noted that a condenser in dotted lines is
connected across the tuning elements of the “tether” an-
tenna. . This is the preferred connection for average
working.

Owing to the very small length of the “tether” antenna
A-1, large loading inductances must be inserted in the

WEAGANT’S ANTI-STATIC INVENTION
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incoming signals to audibility, such small antennae are
perfectly feasible for the reception of radio telegraphic
signals over great distances and it is quite possible that
they will be employed in commercial practice.
CoMMERCIAL ASPECTS
Only those who have been actively identified with the

irst half oscillation i first oerial

. 73 half oscilatien in second aerial )

’

 — “cam

.S Second half os¢/llation in second geriol

~Second half ascillation i first oerial

Figure 38—Graphs showing how the Weagant static tank setains *clicks,” a type of static which is assumed

to be propagated horizontally as electromagnetic waves.
balances out horizontally propagated signaling waves, it would affect

It would l.gﬂl: that since the static tank
ikewise, horizontally propagated

static waves; and as a consequence, the static tank would become only a source of ‘‘grinders” providing

no means for balancin,

the curve. It will

out the ‘clicks” in the horizontal receiving aerial. The fact remains, h

that the static tank l|';bi¢: s up tl.xnd ;etaina t.l:l: e;ergy ofubot.h 1
e seen that because the horizontally moving static wave acts first i

and then on the other, the first half oscillation induced in the !fut i 4P e aenn‘l

grinders and clicks as will be evlde:tw :tv::z;

half oscillation in the first aerial, however, is opposed 2{ the first half oscillation of the -eco:d aerial

and so on throughout the wave train.

The resultant

these two graphs obviously is not zero, and

hence sufficient amounts of the static currents of both the clicks and grinders type are retained for
balancing purposes

central point to obtain resonance with a transmitter oper-
ating at long wave lengths; and an eight-stage amplifier
is required to bring the signals up to practical audibility.
It is interesting to note that with an amplifier of ;such
capabilities, when properly designed, a very small loop
A-2 will give readable signals from high power stations
several thousand miles distant.

A variation from the arrangement in figure 42 is
shown in figure 43; here two pivotal antennae A-1 and
A-2 are constructed as the “tether” antenna of figure 42 so

Com,
- oy
Orerlapping
puises -
Resultant -

Figure 39—Upper left hand diagram. Showing the wave form of the
resulting static currents in the Weagant static tank generated by ‘‘clicks”
when the loop aerials are heavily damped by the insertion of resistances

Figure 39-A—Curves showing the wave form of static currents generated
in the static tank by horizontally propagated ‘“clicks,” as the anEle of the
clicks increase in respect to the plane of the static tan

that they can be placed at any angle in respect to the
direction of the advancing wave. The antenna A-1 is
then adjusted, let us say, to a certain angle with the
horizontal so that it will be unresponsive to the desired
signal. Next, the antenna A-2 is set at an angle to the
horizontal so that it will be responsive to both static and
signals. The antenna A-1 as before, constitutes, a static
tank, whereas A-2 is a source of both static and signaling
currents. Either of the antennae, of course, can be used
as a static tank and the other as the receiving antenna.
By the use of multi-stage valve amplifiers to bring the

radio art through its progressive steps and have had the
opportunity to observe for themselves the magnitude of
the interference engendered by static waves, can realize
the boon which the Weagant system has given to com-
mercial long distance wireless telegraphy. With ordinary
apparatus and aerials, continuous transoceanic working,
particularly during the summer months, was impossible;
but such reception is now possible not only with lesser
amounts of power at the transmitter, but with a much
less expensive antenna structure at the receiving station,

Figure 40—Reception curves of the Weagant static tank and the receiving
aerial. The difference between the areas of the two curves shows the
residue of static, which is practically negligible

giving a better static balance than that obtained with the
former costly types of aerials with high towers.

No better estimate of the commercial practicability of
the Weagant system can be given than that presented by
the inventor himself. He said:

“Continued use has established beyond question that
this performance is not occasional, or accidental; it is
consistent. With this arrangement transatlantic radio
telegraphy can now be carried on free from interruptions
due to static of any kind whatsoever except local light-
ning. This cannot always be neutralized, but since the
cables are also interrupted by this latter cause, it follows
that a continuity of communication equal to that of cable
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operation is now possible by radio telegraphy, while the but they have been successful only when static was
latter has the great advantage of cheapness and greater absent. It is therefore evident that use can now be made

"Tonk Loop Receiving Ltoop Jonk Lloop

Figure 41—An early form of the Weagant static tank employing three cages or loop aerials. Loops A and B, separated several thousand

feet are employed as a static tank and are coupled to the detecting apparatus in such a quv‘ as to build up the static currents and eliminate

the signal current. Loop E is the receiving aerial which picks up both static and signals. The static currents flowing in the tank loops are
bu?anced against the static currents in the receiving loop resulting in annulment, while retaining the signal

Recelving Loop 4
/ J
A-, Stotic Tonk
o0
Signalling Wave,
S
—_— —
—_—
—_— Srgrolling Wore
Rt —— OV i. 0001
‘ Prvot —_—
. L —
- Position of relher ontenna for
minmum  s/gnols

Position of Tether " ontenna 1
moximum  signals

S

Figure 42—The Weagant “whippet” static tank—a discovery which presents some interesting novelties. In this system a
horizontal aerial A-1, not over 25 or 30 feet in length is mounted on an arm B which may be revolved on a pivot P and placed
at any nngle in respect to the horizontal. The receiving loop A-2 is a closed coil of a few turns of wire, four or five feet
. square. oth aerials are coupled to a detector circuit. By pointing the horizontal or ‘“‘tether” antenna in the
direction of the transmitting station and placing it at the correct angle in respect to the earth, a position can be found
which is normal to the wave front, and at which the horizontal antenna will not respond to a given signal wave, but to
static waves only. It thus becomes a static tank. The receiving loop collects both static and siqnals. and the static currents

therein are balanced against those generated in the horizontal aerial.

Through the use of an ingeniously designed eight-stage amplifier the signals emanatinf from high power stations several
thousand miles distant can be brought up to practical audibility with these antennae. In the diagram, the assumed direction
of a distorted signaling wave is indicated by the single pointed arrows and the vertically propagated static waves by the double

ointed arrows. It is readily seen that no electromotive forces will be induced in the horizontal antenna by the signaling wave,

ut it is acted upon by vertically propagated static waves. The two lower drawings show the position of the horizontal antenna

for maximum and minimum signals

speed of operation. For many years attempts to work of this method of working to a very great extent, there-
automatic high speed radio telegraphy have been made, by greatly increasing the number of messages which can
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be handled over a given circuit.

It may also be stated
that the great barrier in the way of successful, practical

WEAGANT’S ANTI-STATIC INVENTION 21

fered with radio telephony to a much greater extent
even than with radio telegraphy.” This summarizes the

radio telephony has been removed since static has inter- practical values of the Weagant anti-static invention.

= _h_ _

Figure 43—A modification of figure 42 where two short horizontal aerials are mounted on a “tether” arm, on¢ being used as

a static tank and the other as a receiving

is set at such an angle in respect to the horizontal as to

be responsive to both signals and static while the other is placed so that it is responsive to static only.

Both antennae

are coupled to a common receiving circuit wherein the static currents are ospo:ed. the signal current being retained as in the
several foregoing methods

Fuller's Method of Signaling with Arc Transmitters

DURING a sending period, the arc gap of arc trans-

mitters must operate continuously. Signaling is ac-
complished by detuning the antenna circuit to a different
wave length than that to which the receiver is adjusted.
The usual method is to vary the antenna inductance by
short circuiting a portion of the turns during the signal-
ing periods. The antenna radiates a wave of one length
when the key is depressed and a wave of another length
when the transmitting key is open. A difference of 100
meters is generally sufficient for signaling. In high
power transmitting stations large currents must be han-

Figure 1—Diagram showing taps from the aerial tuning inductance
o s to parts of the key

dled by the short-circuiting apparatus, and some difficulty
has been experienced in opening and closing the circuits.

The well known method designed by Fuller provides
an electromagnetically operated relay key which performs
the function of short-circuiting a fraction of a turn of
the aerial tuning inductances at several points.

Several turns must be short circuited by the multiple
contact key in order to produce the desired change in
wave length. By breaking the inductance into a plu-
rality of sections, and short circuiting each section in-
dependently, only a portion of the energy impressed on
the key circuit is handled by each contact. The energy
handled by each contact is substantially constant, irre-
spective of whether the various circuits are opened simul-
taneously or at different times in any sequence. The

preferred method of operation is, of course, to have these
contacts open and close together.

In the diagram, taps are brought from the aerial tuning
inductance 2 to various parts of the signaling key. The
armature of the signaling key makes contact with the
studs 15, 16, 17 and 18 short circuiting the turns and
thereby changing the antenna wave length.

Fuller has disclosed other means of controlling the
antenna current in an arc system as indicated in figure 2,
in which a shunt oscillation circuit 12, 9 and 8 is con-
nected across the arc gap proper 2. The spacing of

Figure 2—Diagram showing the use of a shunt oscillation circuit

the electrodes at 12 is preferably such that normally a
very small amount of current will pass across the arc
making the shunt circuit practically an open circuit and
confining the oscillations generated by the arc 12 to the
antenna circuit.

The resistance of the arc gap is preferably such that
the current will spit across the arc gap spasmodically but
will not flow continuously. Means are then provided for
impressing an additional voltage on the arc 12, to reduce
the resistance and form a shunt path for the current from
the arc 12. The additional E.M.F. is provided by the DC
generator 13, the circuit from which is closed by the key
14, the arc in which is extinguished by a magnetic blow-
out or other means.
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Press Ill. Svce.

The victorious crew of the NC-4, the first airplane to fly across the Atlantic; Ensign H. C. Rodd, wireless operator is

fourth from the left. The others are, left to right, Lieut. Commander A. C. Read, commander; Lieut. E. F. Stone, pilot;

Lieut. (j g) Walter Hinton, pilot; (Ensign Rodd) Chief Special Mechanic E. H. Howard, engineer (injured by propellor
blade at last moment and could not go), Lieut. J. L. Breese, reserve pilot engineer
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Cascade Amplification by a Single
Vacuum Tube

VACUUM tube for cascade amplification of vari-

able E.M.F.’s without intervening transformers has
been developed by Alexander Nicolson. The structure
of the tube is shown in figure 1 and a circuit diagram
ifnlfigure 2. The underlying principle of operation is as
ollows:

- The input EM.F. is impressed between the first sec-
tion of the cathode and its associated input element, and
serves to vary the discharge from the cathode section to

tion of the tube used in cascade

amplification

Figure 1—Showing the

another electrode which is maintained positive with re-
spect to the cathode section. By inductively isolating it
from the output circuit of the system, the electrode in
question is made to function as an input element with
reference to the second section of the cathode, and, by
virtue of the varying charge delivered to it from the first
cathode section, is made to vary the discharge from the
second cathode section to a second electrode maintained
positive with respect to that section. It, in fact, serves
the double function of an anode for the cathode section
and an input element for a third section.

Referring to figure 1, 3 is an evacuated vessel contain-
ing a group of concentrically arranged cylindrical elec-
trodes 4, 5, 6 and 7. A filamentary cathode 8 is wound
first about the outer surface of electrode 4, passing from
electrode 4 to electrode 5 and from electrode 5 to elec-
trode 6 and from electrode 6 to the leading-in wire.

The electrodes 4, 5, 6 and 7 are preferably made of
nickel, and in the case of 4, 5 and 6 the outer surface is
oxidized so as to form a dielectric or insulating film be-
tween the cathode filament 8 and the electrode on which
the filament is wound.

The operation of the device as an amplifier will be
more clearly understood by reference to figure 2. In this
figure 8a is that section of the filament which is wound
around electrode 4; and 8b and 8c are those sections
which are wound on electrodes 5 and 6, respectively.
The filament 8, as a whole, is heated to incandescence
by a battery 15 and the input is impressed between this
filament and the main input electrode 4 by means of the

transformer secondary 17, the primary 16 of which is
connected to the source of telephonic or other currents

* of varying frequency to be amplified.

The electrode 5 which is maintained positive with re-
spect to the cathode section 8a by battery 18 serves as an
anode with respect to this cathode section and with respect
to the input electrode 4, and receives a varying charge by
virtue of the variation in thermionic current flowing from
the cathode section produced by the input EM.F. The.
electrode 5, instead of being directly connected to the
output circuit, as in former audion arrangements, is
here inductively isolated therefrom by the impedance coil
19. The varying charge thus received by electrode 5
causes it to act as an input electrode for the cathode
section 8b by varying the thermionic current from that
cathode section to its inclosing cylindrical electrode 6.
The latter in turn is inductively isolated from the output
circuit by impedance coil 20 and serves as an input elec-
trode for the cathode section 8. The anode 7, associated
with this cathode section 8c is included in the output cir~
cuit which comprises transformer primary 21, batteries
22, 23 and 18, and cathode 8.

It is important that in the arrangement shown the
filament section 8a be connected to the negative terminal
of battery 15 and that section 8c be connected to the
positive terminal of the battery. Thus, because of the
potential drop in the filament 8 as a whole due to the
flow of heating current through it, the section 8a will
be more negative with respect to electrode 5 than will
section 8b, and similarly, section 8b will be more negative
with respect to electrode 6 than will section 8c.

In the particular arrangement depicted the input en-
ergy is subjected to three distinct stages of amplification
by what is the equivalent of three distinct audion arrange-
ments. The first of these arrangements comprises elec-
trode 4 as an input electrode, filament section 8a as

%

Figure 2—Diagram of circuit used M cascade amplification by a single
vacuum tube

cathode and electrode 5 as anode. The second, comprises
electrode 5 as input electrode, filament section 8b as
cathode and electrode 6 as anode, while the third com-
prises electrode 6 as input electrode, filament section 8c
as cathode and electrode 7 as the final anode and output
electrode. The battery 23 makes anode 6 more positive
than anode 5, while anode 7 is more positive than anode 6
by reason of battery 22. Each anode is thus more positive
than the one preceding.
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Hammond’s Method of Modulating Antenna
| Current |

I T is generally understood ‘in the art of radiotelegraphy

that if a properly designed undamped wave transmit-
ter and receiver are operating in resonance, a change in
wave length of 1/10 of 1% at either the transmitting

S

A

|||”F

Figure 1—Illustrating the
method used to vary the
antenna circuit inductance

Figure 2—Showing method of control-
ng the output of the alternator

or receiving station will destroy the condition of reso-
nance between them. Any device which will provide the
necessary change of wave length at audibility rates may
be employed for telegraphic signaling.

The necessary change in wave length may be produced
by changing either the capacity or inductance of the

oscillatory circuit. In fact, if a change of 1% be made
in either the capacity or inductance of the transmitter, a
change of perhaps 100% may be caused in the intensity
of the received signals at the receiving station.

By periodically varying the capacity or inductance at .
a transmitting station such as shown in the accompany-
ing figures 1 and 2, it is possible to produce at the re-
ceiving station .an impulse of a sinusoidal character.

Hammond claims to have discovered that the-variation
produced in the transmitting apparatus to give signals
at audio-frequencies is preferably of a very peaked form
rather than of a sinusoidal form, the reason being, that
due to the resistance of the receiving circuits, there is
a tendency to flatten out the wave form. Therefore, to
produce sinusoidal waves at the receiving station a very
peaked wave form is necessary at the transmitting station.

In figure 1 a method of varying the inductance of the
antenna circuit is shown. The high frequency alternator
H-1 impresses undamped oscillation upon the antenna
circuit through the coupling L-2, L-3. Another induc-
tance S is included in the antenna circuit which is in
magnetic relation to a rotating element R having pole
pieces F, F-1, F-2 and F-3. As R is rotated, periodic
variations of the inductance of S occur causing the an-
tenna circuit to be thrown out of resonance with the high
frequency alternator. The periodicity of the amplitude
variations thus produced depends upon the speed of the
rotating element R and upon the number of its pole
pieces.

In the diagram of figure 2 the coil L-5 is mechanically
attached to the motor M and rotated in respect to L-4
so as to vary its inductive relation. In this way, the
amplitude of the antenna current is varied periodically
at any desired frequency and the output of the alternator
H-2 in accordance.

Methods of Varying Antenna Currents in Radio
| Telephony at Speech Frequencies

IT has been found, in attempts to develop the art of
radio telephony, that a serioys limitation has been
imposed by reason of the fact that any telephone trans-
mitter at present known to the art is incapable of
handling all the energy which is required for successful
modulation of high frequency power for commercial
radiotelephony. _

H. J. Van der Bijl has devised several ways by which
antenna currents are varied indirectly by a microphone
and associated circuits employing the magnifying prop-
erties of vacuum tubes. The method depends upon the
, fact that an electromotive force impressed upon the input
circuit of a thermionic amplifier of the “audion” type
produces an apparent change in the impedance of its
output circuit; in particular, a change in electromotive
force impressed upon the input circuit, resulting from a
change in impedance in a local circuit associated with
the input circuit, causes the impedance of the output
circuit of the amplifier to vary in such a way as to pro-
duce therein much greater changes in power than take
place in the above mentioned local circuit. The ther-
mionic amplifier in this case acts as a magnifying device
for changes of power in the local circuit, and on account
of this property a primary source of modulated power,
capable of handling only a small amount of power, may

be used to produce much larger changes in the trans-

mitting antenna.

A variable impedance path, for example, the output
circuit of a thermionic repeater is inserted into the trans-
mitting antenna carrying high frequency currents, and

1

3
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!
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Figure 1—Diagram of a circuit used to connect an a;pliﬁer in series with
an antenna

thereby producing large changes in radiated power at the

expense of but small changes of power in the telephone

transmitter.
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Figure 1 shows a method of connection of an amplifier
in series with an antenna; figure 2 represents a preferred
form which is better adapted to the modulation of large
amounts of power, such as would be required in commer-
cial operation; and figure 3 shows another method of
placing the amplifier effectively in series with the antenna
by means of a transformer.

Referring to figure 1, 1-8 is an antenna, 2 an alternator
or other source of high frequency currents; 3 is a trans-

Figure 2—Another form suitable for the modulation of large amounts
of power

former between the antenna and the generator 2; 4 i§ a
thermionic amplifier of the “audion” type having an
electron-emitting cathode 5, a grid 6 and a plate 7. The
antenna system 1s earthed at the point 8. The plate cir-
cuit is completed through the choke coil 10 and the
battery 9. A transformer 11 serves to impress upon the
input circuit of the amplifier variations in electromotive
force caused by the microphone 12 in the local circuit.
Batteries 13 and 14 are connected as usual in the opera-
tion of the amplifier, and battery 15 supplies current to
microphone 12.

An objection to the circuit shown in figure 1 is that
the output impedance of the thermionic amplifier, as at
present constructed, is so high that it cannot be efficiently
inserted directly into an antenna circuit. To overcome
this difficulty, and to provide also for the modulation
of larger amounts of power, a number of these elements
may be connected in parallel as shown in figure 2, in

PROGRESS IN RADIO SCIENCE 25

which corresponding parts are denoted by the same nu-
merals as in figure 1. '

In figure 3, the variable impedance of the output cir-
cuit is placed directly in the generator circuit, but since
that circuit is coupled to the antenna by transformer 3,
this output circuit is effectively in series with the antenna
and generator, since an impedance that is connected into
a circuit by means of a transformer is equivalent, for
forced oscillations, to a certain other impedance con-

Figure 3—Method of placing the plifi ffectively in series with the
antenna by means of a transformer ‘

nected directly into that circuit. The function of the
choke coil 10 is to exclude direct current from the gen-
erator 2. :

The operation of the system is as follows: The gen-
erator 2 impresses high frequency power upon the an-
tenna. Due to the choke coil 10, practically the whole
of the high frequency current must flow through the
amplifier and is superposed upon the space current of the
amplifier. The choke coil is necessary in order to provide
a conducting path for direct current in the output cir-
cuit. A variation in resistance in the microphone 12, due
to voice waves impinging upon it, causes an electromotive
force to be impressed upon the input circuit, which, in
consequence of a well known property of the amplifier,
produces an apparent change in the output resistance
of the device, this change in output resistance causing a
change in the amplitude of the high frequency antenna
current.

Radio Call Apparatus

HEN continuous waves are employed for wireless

transmission, it is often desirable to use very ac-
_curately tuned and highly selected receiving apparatus.
This increases the liability of missing communications
because a slight difference in the tuning of the receiver
and transmitter, with continuous waves, completely elimi-
nates the signals. In order to call the attention of a
receiving operator whose apparatus is adjusted to a dif-
ferent wave length than that at which the transmitting
station desires to work, John St. Vincent Pletts has
devised the calling apparatus shown in figure 1.

It consists of a variable condenser H, a variable in-
ductance F mounted on the shaft B coupled to a me-
chanical oscillatory system comprising a fly-wheel C and
a spring D. If this device is connected in a wireless
transmitter circuit and caused to oscillate mechanically, as
by rotating the wheel, waves may be sent out which at
first vary over a considerable range of frequencies and
then over a smaller and smaller range until the wave

length becomes constant. Such waves produce a distinc-
tive sound every time they come into tune with a receiver
and attract the attention of the operator, even though his

Figure 1—Showing the design of the radio calling apparatus

receiver is not accurately tuned to the normal wave length
of the transmitter.
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Undamped Wave Réception at Very Short
Wave Lengths

IN receivers based on the interference or beat principle
it is usual to employ a local oscillator which can be
so adjusted as to produce oscillations differing in fre-
quency by a desired amount from the oscillations pro-
duced in the receiver by the incoming waves. In some
vacuum tube circuits the receiving device is its own local
oscillator. The result is that during reception there are
in the receiving circuits two sets of oscillations which

Koroting Condenser
»
"
L 7.
| =)

Oscilloting
" valve

£l

cﬁ L —p— ‘
= % * 0000000 mﬂ"ﬂ
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Figure 1—Circuit used in the new method of regularly varying the fre-

quency of the local oscillations to permit d d wave recepti at
short wave lengths

A

il

interact with each other, producing a compound oscilla-
tion of varying amplitude. The receiver usually rectifies
this compound oscillation into a uni-directional current
of varying strength and so produces in the receiving tele-
phone a note which has a frequency equal to the differ-
ence of the frequencies of the received and local oscilla-
tions.

The constancy of the note depends upon the constancy
of the frequency of the received and local oscillations.
For frequencies below about 1,000,000 per second (300

meter waves) it is not difficult to maintain a sufficiently
constant frequency; for frequencies about 3,000,000 it
is still practicable though not easy to maintain a suf-
ficiently constant frequency; for frequencies about
30,000,000 it is practically impossible to maintain the
frequency sufficiently constant. *

Assuming 30,000,000 to be the frequency received, then
the local oscillator must generate a frequency of 30,001,-
000 or 29,999,000, in order to give an interference note
of 1,000. Should either frequency vary one hundredth
of one per cent, the interference note may change from
1,000 to 4,000. Practically when working with frequen-
cies of this order the interference note varies so rapidly
and to such an extent with the small variations of fre-
quency which take place that the signals are unreadable.

In a new method devised by C. S. Franklin, the fre-
quency of the local oscillations is varied by a small per-
centage, regularly anq in a continuous manner. This may
be done by arranging in the local generator a rotating
condenser which consists partly of segments arranged on
a rotating disc or cylinder, so that the capacity varies con-
tinually between two limits.

The circuit shown in figure 1 works as follows: As-
sume the received frequency to be 30,000,000 and the
local generator arranged to give a 30,000,000 frequency
with variations of a half per cent above and below this,
1,000 times per second, produced by the revolving con-
denser. During reception an interference note is pro-
duced which varies from zero to a frequency of 150,000.
An audible sound is produced in the telephone only dur-
ing the time that the interference note is varying through
the range from about 8,000 to zero and back to 8,000;
that is to say, while the interference note is within audible
limits. The period occupied by this range is so short
that only a “click” occurs in the telephone for every
variation between the above limits of the frequency of
the local oscillator. As, however, this variation occurs
1,000 times per second, a clear note having a frequency of
1,000 per second is heard whenever signals are received.

A receiver for short waves is thus obtained which has
the great sensitiveness of the interference receiver, but
is independent of very small variations in frequency either
in the received waves or in the local oscillator.

De Forest Air Audion

LEE DE FOREST now claims that it is possible to
receive radio telegraphic signals by means of a
thermionic detector which operates in the open air. In

the diagram figure 1, W is a plate which surrounds both

the grid and filament electrodes. R is a receiving tele-
phone connected in series with the B battery as in the
usual circuits for the three electrode valve. G is the grid
electrode which is wound around the filament F, which is
a Nernst glower energized by an “A” battery with an
impedance coil P in series.

The operating characteristics of this oscillation de-
tector have not been disclosed, but will no doubt be forth-
coming in the near future,
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Yt
o

— f

=

»A
i

Circuit of connections for the De Forest Air Audion
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4‘A Summer oh the Great Lékes

Some First Impressions of a Novice
In Commercial Wireless Operating
By Julian K. Henney
I—Mal de Mer

AS I sit here by an open window
listening to the deep-throated
blasts of the first freighters of the
season, I cannot help but think of the
pleasant summer I spent on the
Great Lakes last year, The thought
comes to me that after all has been
said and done, the best positions in
the world are not tnose that have the
highest salaries attached to them,
but those which bring the greatest
amount of pleasure and satisfaction
to the men who hold them. Person-
ally, I believe that right now I should
much rather be a radio operator on
the ugliest freighter in the world
with the ordinary wireless man’s
salary, than the president of Ger-
many or the Great Mogul of Hindu-
stan, with the accompanying millions
and minions. In fact, I should
rather be boss over one measly bellhop than commander-
in-chief of an army that was only looking for a chance
to put the transformer terminals around my neck. This,
however, is entirely a personal opinion and has little to
do with the recital of my experiences on the Great Lakes.
After several days of waiting at the Marconi offices in
Cleveland, I was assigned to the Juniata with Watson
Snell as partner. I knew in advance that the Juniata was
a pretty ship and the run from Buffalo to Duluth one of
the longest on the lakes, so I was rather elated at being
placed as I was. Snell had been on the same steamer
the season before, so 1 imagined we would soon get ac-
quainted with the officers and crew. .

We did and quite suddenly too.

We started on the first of July for Buffalo, where we
were to board the steamer which left on the second. Both
of us were not sorry to get started, incidentally, for the
tariff on board and rooms in Cleveland is slightly higher
than on shipboard ; so as soon as our passports to Buffalo
had been issued, we lost no time in getting to the Seeand-
bee.

We had first, of course, carefully stowed away our tick-
ets in the unhandiest possible pockets, received our death
certificates—as the operator terms his insurance policy—
our water front passes, a letter of introduction to the
skipper of the Juniata, several words of advice from the
traffic manager and the superintendent of the company,
supplemented with orders to be careful about jamming
the new navy men. With this equipment we started for
the steamer, prepared to spend a pleasant evening on the
way to Buffalo where our “six on and six off” started in
earnest. Learning that we were to sleep in the radio
man’s bunk  while he was on duty during the night, both
Snell and myself had visions of a wonderful snooze while
the great side-wheeler rushed us toward our own steamer.

All day long the wind had been whipping the shallow
waters of Lake Erie into one of those choppy seas which
are characteristic of this body of water, especially in the
early part of July. The waves could be heard coming
over the breakwater as we lugged our grips to the dock
where the Seeandbee was tied up, and it was with the

greatest of difficulty that Snell managed to keep his
straw hat firmly anchored to his head. As gusts of wind
tore past my singing ears and stinging cheeks, I looked
out of the corner of my eyes—at intervals when the tears
were not running out of them like a miniature St. Mary’s
Rapids—to see if that straw bonnet was still jauntily
perched on the side of my worthy partner’s head. This re-
connaissance work was fascinating. IFor the hat stuck to
its perch marvelously, much to my enjoyment at the time,
but to my later embarassment. About every ten steps
Watson would come to a groaning halt, methodically set
down his suitcase, his kodak and his mandolin, thus free-
ing a ‘hand to pound the hat down over his ears, while
I trudged valiantly onward toward the pier with a half-
ton hand trunk to impede locomotion. *

But all thought of high seas, higher wind, and worries
in general, left our minds as we lugged our dunnage
aboard the Seeandbee and up a half-dozen flights of stairs.
We walked up one corridor and down the other, vainly
seeking the radio room. - Our luggage became heavier and
heavier. Several aeons, or ages, or something passed ; but
at last a kindly disposed bellboy pointed out the locked
door of the wireless room. We deposited our parapher-
nalia outside the entrance, and waited. After sitting on
the madolin and the hand trunk, respectively, for a half-
hour, Snell and I decided that the radio man was not
coming, and that we would have to sleep on the floor or
invest three-fifty in a stateroom. Upon reflection, how-
ever, neither scheme appealed as being particularly prac-
tical; so we sat and waited.

While thus in repose, tied up to the mandolin and the -
traveling bag, we could fully appreciate that the wind was
whistling overhead in.the rigging, and occasionally we
would hear a sickly groan as the steamer leaned over and
rubbed against the pier. We were still inside the break-
water, but whenever a hard gust struck the vessel she
lurched and strained ominously at her hawsers. . . .
We began to wonder if it would not be better to go by
train to Buffalo, and not take chances on the Seeandbee’s
going down.

With each rise and fall of the ship under us, we looked
—not at each other—but out of the porthole, estimating
the desirability of the New York Central as a common
carrier, rather than the Cleveland and Buffalo Transit
Company. But we sat on mandolin and traveling bag,
and waited. It was here that Watson told me he intended
to learn to play the staunch musical instrument, and he
also confided that he had paid as much as a dollar and a
half for the affair. Potentially, it was a good investment,
for when I later heard him learning to play it, I offered
him ten” dollars to throw it and his musical aspirations
overboard. He refused; doubtless reflecting upon the
mandolin’s one-time utility as a mourner’s bench.

Nevertheless, about ten minutes before sailing time the
radio operator appeared, and strange to say he seemed
quite pleased to see us. I forget his name, so the designa-
tion of Jones will have to serve the purpose of this narra-
tive. :

Jones was a pretty good chap. He was not specially
enthusiastic about us sleeping in his bunk, but he did not
object. He eyed our impedimentia with a warv eye, but
my pardner and T were nothing daunted. We were
to sleep in his bunk; we intended to stow our stuff in the
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wireless room; and there we were; there could be no
_arguing about it. = Jones could hardly have been pleased
to hear what he soon learned: that I was from Western
Reserve University. He came from Case School, my col-
lege’s mortal enemy, so I looked for a rehearsal of the
Thanksgiving game on the spot. But, as I say, Jones was
a pretty good chap.

At eight o’clock the steamer cast off, and soon we were
on our way down the waterfront, inside the long break-
water that protects Cleveland’s shipping from the choppy
seas of Lake Erie. T had been rather apprehensive as to
what would happen when we got out in the open, and
my fears were realized with interest as soon as the See-
andbee poked her nose into the gale. '

A huge roller took us off the port bow, twisting the
ship from stem to stern; a gust of wind took a slap at the
upper works at the same time. The vessel rolled over
with a snap: I rolled to the floor; Snell rammed his head
into the bunk, and Jones got white around the mouth.

When a fair equilibrium had been established the long-
looked-for question came forth.

“Do you fellows get sick?”’ inquired Jones, and there
was a slight suggestion of loftiness in his voice.

I was fully prepared to answer. I would play safe.
“Well, I never have yet,” was my reply.

Snell adopted a superior tone. “Oh no, not me,” he
replied. “I spent all last summer on the Lakes and never
even felt bad. I guess a little thing like this won’t bother
me.” His manner reminded me of how his hat had stuck
on his head with a sort of summery jauntiness that riled
one allup.  We were quiet for some time, trying to ad-
just ourselves to the twisting of the floor under our feet.
Finally: “How does it feel to be sick, I wonder,” specu-
lated Jones.

“I don’t really know,” said Snell, “that is, from exper-
ience; but they say you feel kind of hollow down in your
hold, and then in the galley it feels well your
dinner kind of. I believe I'll turn in and get
some sleep!”

Snell made a motion as if to enter the bunkroom door,
but catching my eye, decided to stick around. Jones kept

THE WIRELESS AGE
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up his searching investigation into the subject of seasick-
ness. He might have been intending to write a book
about it from the interest he showed in Snell’s answers.

“The mate tells me that even skippers and mates get
sick some times when it is rough,” was one of Jones’ ob-
servations which I recall.

“Yes I've seen it so rough that even the Old Man
had to stay in bed,” agreed Snell. “But this little sea to-
night is nothing to what you get in Lake Superior.” I
felt that this was a jab at me. “Are you having any suc-
cess with the outfit this year? I used to hear the spark
up North once in a while.”

“Why yes, I guess so,” said Jones. “You see I've only
made a few trips. I never got sick yet. But then it has
never been so rough before.”

“Do you know Dietsch of the Detroit Third?” Snell
tried again to change the subject.

“Yep, Dietsch has a pretty good fist, hasn’t he?

You know, I'd hate to get sick on this tub.
What is a good thing to do for seasickness?”

About this time my mind’s eye began to open. It be-
came evident that the great wireless operator of the won-
derful ship Seeandbee, the man who held the lives of all
the ship’s passengers in his hand, was worrying about
something.

I shall never forget the little tableau which was then
enacted in the radio cabin of the huge sidewheeler. Jones
was at one end of the long room, perched upon the top
of a high stool, the receivers over his ears, trying his level
best to stick on the seat and to appear unconcerned. All
his energy was needed to keep from sliding off on the floor
with each lurch of the vessel, and he was continually
sticking out an arm or leg to hold himself from the op-
posite wall. Snell stood in the doorway to the bunk room
with a queer look in his eyes, one of which I could now
interpret. I sat at the far end of the room in the dark,
listening to the learned discourse on an ailment the ex-
istence of which, tradition records, has never been volun-
tarily admitted by those who acquired it. That night I
discovered the only real preventative for the dread malady.
I sat in the one chair that did not wobble and which had

Dark clouds sweeping by made us fully appreciate that the wind was whistling overhead in the rigging
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A SUMMER ON THE GREAT LAKES

The old and the new furnished a contrast when one of the massive modern Lake steamers nosed in behind a replica of the Santa Maria, the ship of
Christopher Columbus

arms, my feet cocked up on the end of the operating table,
my head resting on the back of the chalr In this position
my body made a large V, with my “hold,” as Snell called
it, clear at the bottom. I was able to keep from falling on
the floor at each lurch of the ship, and after a while T
discovered that I did not observe that queer “elévator
feeling” as the vessel rose and fell with the waves. I
really felt fine, and was beginning to enjoy the affair to
the limit. Catching Watson’s eye, I nodded that I was
on to his curves and immediately began to take an active
part in the discussion.

“By the way, Jones, old man, you don’t feel bad?” 1
asked.

“No indeed! Do you?” he replied. Then he added: I
—I don’t look sick, do I? Of course I could turn in if I
got sick. I don’t have to stay on the job if I am not
able. I could turn in for a while and then—"

“Aw, you fellows can this ‘sick’ business! You make
me tired! Use a little domestic science—"” Snell was
evidently rattled—“Why do you talk about it? If you're

oing to get sick go ahead; but quit thinking about it.
?ust because you feel kind of funny in the stomach is no
sign—Ha, ha! Guess I’ll turn in and get some sleep.”

Snell turned again toward the bunks and I thought for
a minute that he was going to desert me. But he had a
new thought. Blandly, he asked if I were hungry. 1
immediately suggested that the three of us go down to the
buffet and get something to eat. Jones looked horrified.

“Oh no, I can’t leave the outfit,” said the radio man.
“I’d like to go, but something might happen.”

So Snell and I made our way down to the lower deck
and aft to where the buffet held forth with everything
under the sun that was not good for one to eat. By hold-
ing on to the rail around the counter we managed to put
down several shredded wheats and some coffee. A portly
gentleman then staggered in and devoured a sardine
sandwich and a bottle of ginger ale. We decided that the
combination was the very thing for our friend up on top,
and soon after we returned to the scene of action, properly
equipped.

When we first glanced through the door the Case man
who had turned wireless operator had his head on the
table, pillowed in his arms. Snell coughed. Immediately,
I opened up thus:

“What’s matter, old man?
this are you! P’

“Nope,” was Jones’” energetic response. “I'm feeling a
little sleepy, tho. And I can hear any thing that comes
in by putting on the receivers once in a while. It really
isn’t necessary to listen in all the time.”

Snell turned to me. “By George, Henney,” he volun-
teered. “I believe those bellhops down below were sick.
Did you notice how sleepy they were?” He was quick to

Not sick in a little sea like

follow up this new avenue of attack. “Sleepiness is the
first symptom, you know,” he added seriously.

Poor Jones fell for the bait at once, “Is that right? But
then, I haven’t been getting much sleep lately. Guess
that’s why I am drowsy. How were the bellboys acting?
Did you say they were sleepy?”

During the interchange, my friend Watson and I had
firmly seated ourselves in the two good chairs, our feet
high up in the air and our bodies in that comfortable
and secure V position which I had discovered and passed
on to Snell. But the poor Case man, he of the wonderful
ship Seeandbee, was perched high up in the air on a
rickety, swaying stool, the light of the lamp hanging
over the operating table making clear every expression
of his countenance. His feet were hitched in the rungs
of the stool on which he was so precariously seated, and
although he tried to conceal it, we could see that his hands
were spasmodically twisting and turning, one to his
stomach and the other to his mouth, as if he was expecting
something. He tried to adjust his apparatus as a blind,
but invariably they would return, respectively, to mid-
section and mouth. It was plain to see that the pangs of
mal de mer were beginning to have their effect.

“You bet those bellhops are some sleepy.” I hastened
to assure him. “And you ought to see them rubbing their
stomachs. You’d think there was static in ’em.”

The hand came away from his waitsline with a jerk so
strong that it knocked the detector out of adjustment.
By the time he had this fixed Snell was ready with an-
other frontal attack.

His voice took on a reminiscent strain. “I remember
one time I was up in Lake Superior. It was blowin’
something awful—just about like this, in fact—and the
bellhops on board had been eating all kinds of stuff. They
had turned out to see the fair at Houghton and all the
candy, peanuts and popcorn in the place came back inside
them. Well—would you believe it?—every last one of
these fool kids got sicker 'n dogs. And the funny thing
about it was the way they got sleepy just before they ran
for the rail. They kept gettin’ sleepier ’n sleepier, 'n they
were all rubbin’ their ”

“Wait a minute!” wailed Jones.
me.”

He pretended to listen awhile for signals.
announced that he must have been mistaken.

“T guess it was just—just static. This roll kind' a goes
to my head. It's not likely that I'm going to get sick but
you guys had better go to bed. It's blowing fit to kill out-
side, and I don’t want to be bothered with any sick fellows
‘round here.”

Snell and I both assured him that we were over our

“Somebody’s calling
Then he

sleepiness.  “I wouldn’t go to bed for the world now,”
said Snell. “All this reminds me of that night on Lake
Superior. Yep. The swell was just about as bad as this
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The author, who engagingly tells why he would rather be a wirecless
operator than the president of Germany or the Great Mogul of Hindustan

—it’s rolling like thunder, do you know it, Henney ?” He
shifted -his gaze. “Well those bellhops had been eating
mince pie and drinking pink circus lemonade, and all that
sort of stuff you know, and—

“By the way, Jones, feeling sick? That light makes
you look kind of pale.”

I felt it was up to me to say something. “If you want
to turn in for a while old man,” I began in sympathetic
tones, “Watson and I'll be glad to stay on the job.” This
offer to stay up for him was very magnanimous, and
Snell smiled approval. “Go and stretch out for a while,”
I added soothingly. “That’s the best thing for seasickness.
Just go to sleep and we'll have a good time sitting up
while you are getting better.”

Jury, 1919

Snell hitched his chair a little closer to the bunk room
door, effectively closing the entrance to that haven of
security. Jones looked longingly at the white sheet on
the lower bunk ; and, I thought, rather warily at the white
wash bowl in the corner behind Snell’s back. But he was
game,

“I feel a lot better now. I guess I’'m getting over my
sleepiness. Strange how long this storm stays on, isn’t
it?”

We had been out all of three hours; which can be quite
a long time from some viewpoints. Jones looked up mis-
erably at the lamp swinging back and forth with the roll
of the ship, and then added as if he had just thought of
it. “If I get feeling bad, I'll let you fellows stay on duty
for me.”

Snell’s voice took up its monotone. ‘“Well sir, those
poor bellhops were about the sickest bunch of fellows I
ever saw. They had been eating all kinds of stuff down
at the buffet and”—Snell’'s story always started and
ended with the eats—“and the stuff simply wouldn’t—.
You haven’t been eating anything, have you, old man?”

“Only a little popcorn this afternoon,” came in a weak
voice from the stool. “And I drank some buttermilk at
Thompson’s just before I left tonight. - That ought to be
all right, hadn’t it?”

I looked at him with an expression of shocked amaze-
ment. Snell opened his mouth as tho to say something,
and then closed it as if words simply couldn’t express his
horror. Jones paled. .

“You don’t mean to say that you put that combination
in your stomach!” T gasped. “Acid and starch! Why
man alive that’s enough to kill you on land, let alone on
board ship in a gale like this. Thompson’s buttermilk!
Did you hear that Watson? That rotten manufactured
stuff with the microbes floating around on top with their
toes up in the air! It’s a good thing he didn’t load up
like that guy in the buffet, eh Snell? Just think of a
nice smelly sardine sandwich and a bottle of ginger ale
added to that mess—"

I was interrupted by a despairing groan from the top
of the stool.

“Oh Gawd!”

Jones slipped from the stool, made a staggering dive
for the door, missed Snell by a half inch, and a few min-
utes later we heard him plump down on the bunk.

Mal de mer had conquered.

is of marked simplicity.

The August Wireless Age Will Contain

an interesting article on the design and construction of buzzer
transmitters for transmission at amateur wave lengths. Exper:-

menters having a source of 110 volts D. C. or 500 volts D. C.
are enabled, with this apparatus, to transmit over distances up
to 100 miles. The transmitter to be described has been used
in airplane communication with success.

A special article, on Resonance in the Audio Frequency
Circuits of an Amateur’s Transmitter, contains information of
utmost value to experimenters contemplating the construction
of Quenched Gap Transmitters.

The construction
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He Got Across

Something About Ensign Rodd, First Wireless
Operator to Fly Across the Atlantic

TO Ensign Herbert C. Rodd, a former amateur of Cleveland,

Ohio, and an ex-Marconi operator who enlisted in the Naval
Reserve shortly after the United States entered the war, fell the
unique distinction of manipulating the wireless apparatus on
America’s flying boat NC-4, the first craft to span the Atlantic by
the air route. As the nation rejoiced on May 27th that the
realization of a dream centuries old had a material basis in fact,
universal congratulation was extended by wireless workers to the
young man who had successfully maintained communication on
the aircraft during its flight across the wide ocean,

That a former amateur should have been selected for this
position of great responsibility is an additional fact to establish
the impo-tance of extensive development of the experimental field
in wireless. Once again it is emphasized how much was con-
tributed to the Navy’s success by the civilians called to its ranks
in the emergency, and this incident should be viewed as a climax
to achievement, setting at rest for all time proposals looking for
government ownership sponsored by Naval officials.  *

General public recognition has been given to the aerodynamic
aspects of the great flight and it is looked upon as a gloriously
fitting triumph for the United States, a country which produced
the Wright brothers, the first to achieve mechanical flight in a
heavier-than-air machine; also another American, Glenn Curtiss,
first to make the airplane a water as well as an air machine. Little
attention has been g#ven, however, to the equally significant fact

) that the country of Ensign Rodd was the first to develop and

Ensign Rodd encourage amateur wireless in a broad way and place it on a

scientific basis. Now that it is generally recognized that the

success of the flight was in a large measure due to the perfection

of communication arrangements, it is equally fitting that the event be celebrated as a triumph
for American wireless men. b

As to the particular individual who handled the key: he is a typical American ama-
teur in every respect. His mother, in commenting on his achievement, voiced in a sentence
a biography which might be applied to the many thousands who are daily engaged in wire-
less experimentation. Mrs. Rodd said, “Ever since he was a boy, my son has been experi-
menting with electrical devices, endeavoring to improve them.”

He joined the Marconi service at the opening of the Grgat Lakes navigation season,
seven years ago. His first assignment was on the steamer Eastland, and during 1913 and
1914 he served as senior operator on the Octorara. He was then transferred to the Lakeland,
on which vessel he won recognition as an S. O. S. celebrity. His vessel ran on the rocks off
the port of Alpena, November 10th, 1914, during a gale and heavy snow storm. Rodd sent
out the distress signals and established communication with the Marconi station at Cleve-
land, from which the wrecking tug Favorite was dispatched to the Lakeland’s assistance.
The young operator maintained constant communication with the wrecking tug until she
arrived, and then joined the crew in lightening her cargo to the end that, with the assistance
of the tug and life saving crew, the vessel was safely towed to Port Huron, Ohio.

_ The following season Rodd became operator at the Marconi station in Detroit, Mich-
igan, remaining there for several months and then accepting a transfer to the yacht Nakomis.
He remained on this vessel until the close of navigation in 1916.

In the Spring of 1917 he heeded the call to arms and entered the Naval Reserve as
Electrician, First-Class. His first assignment detailed him back to the station at Detroit,
and a later transfer brought him to the Marconi station in Cleveland. When a few months
had elapsed, he moved on to the Marconi station at Calumet, Michigan, where he took
charge of the equipment and received a rating as Chief Petty Officer. His ability had
then attracted attention, and he was called to a naval station at Great Lakes, Illinois, where
he was placed in the laboratory and assisted in the construction of the ground station and
distant control station at this point. He was commissioned an Ensign in the Fall of 1918
and was transferred to Norfolk, Virginia, where he displayed such unusual radio ability
that selection fell upon him as radio officer of the NC-4.
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At It Again

After two years of painful suspension of activities the

wireless amateur is again on the job. Above, a New

York Y. M. C. A. enthusiast is making the familiar

adjustments inseparably associated with the joy of
“listening in”

On the left is A. W. Nelson of Montana longingly
cuddling a radio phone transmitter

Press Ill. Svce.

And here, the mos.t familiar of sights—the old aerial going up! The particular amateurs are Barber and Terleph of Rich-
mond Hill, N. Y., but the task engaged in is applicable to ary locality in these broad United States
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EXPERIMENTERS’

Views of readers on subjects and specific problems they would like to
have discussed in this department will be appreciated by the Editor

—

WORLD

Efficient Receiving Apparatus and Experi-
ments with Electrostatic Coupling

THE receiving circuit about to be
disclosed is superior to the usual
run of circuits presented by various

experimenters. One of the principal
features is that the valve may be made
to oscillate steadily at frequencies cor-
responding to waves as low as 150
meters. In fact, the circuit functions
well at wave lengths between 150 and

o va,

By E. T. Jones

Many of the several hundred cir-
cuits shown heretofore have the great
disadvantage of introducing too much

inductance in the associated circuits
to operate on short wave lengths. In
the following diagrams this is over-
come in a way that improves the over-
all efficiency.

Figure 1 is an elementary circuit;

two coils for the tickler, the primary
is mounted in the end of the tuning
inductance and caused to rotate in

much the same manner as the movable
coil in a variometer.

C-1 is the usual shunt variable ca-
pacity across the tuning inductance L.
It is to be noted that no primary in-
ductance is employed, and the losses

Figure 5—Showing complete apparatus mounted in one cabinet and phantom view of the tuner and its

3,000 meters, but for still longer waves
the more common circuits are pre-
ferred.

connections

L, constitutes the tuning induct'ance,
and L-1 the tickler coil. It wx.ll.be
shown later that instead of providing
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mately twice the strength of signal
was obtained when using the connec-
tions shown ; and quite contrary to the
belief that such a circuit would fur-

THE WIRELESS AGE

This arrangement consists princi-
pally of having the condenser geared
by pulleys to the handle of the induc-
tance switch as shown in figures 3 and

B

JuLry, 1919

connected in series with the grid of
the audion and the aerial connection
A-1. R is the high resistance “B”
battery regulator and C, D are the tele-

L

.

Figure 6—Showing plate circuit electrostatically coupled to the secondary

nish broad tuning, it was found ex-
ceptionally critical. This makes the
tuning a very simple operation, it only
being necessary to cut in a certain
amount of inductance and vary the
condenser until maximum response is
had. A detailed outline of the con-
struction of this receiver follows:

THE TuNING INDUCTANCE

A cardboard tube 4” in diameter and
6" long has a 3” winding of one layer

of No. 28 S.C.C. wire. Taps are taken"

off as shown by the numbers in figure
2’ % ”-% Il-yz.ll- 1 2"_% II- 1 4 II- Vzll’ which
makes a total winding of 3”.

THE TICKLER

The tickler primary is wound on a
frame 314" in diameter pivoted as
shown and placed in inductive relation
with the secondary inductance, the de-
gree being controlled by moving the
handle H. It is wound with the same
size wire—No. 28 S.C.C.—for a space
of 14”. A very good form can be

4. The pulley mounted on the latter is
made to move easily upon the shaft
of said switch; this malges it unneces-
sary to use both hands when tuning,
leaving one hand free for manipulation
of the oscillating circuits.

It is best to mount the above appa-
ratus in one panel separate from the
oscillating circuits because if it is de-
sired to change over from the short
wave receiver to a long wave set, it
can be accomplished by the use of a
double pole double throw switch.

But for those desiring to put the
complete apparatus in one cabinet the
following details regarding the appa-
ratus as shown mounted in the draw-
ing of figure 5 will be of value. As
therein indicated, the condenser is
mounted at the top of the left hand
side of the panel and just under it, the
inductance coil, the aerial and ground
connections being made to the binding
posts A-1 and B-1. The tickler, pre-
viously described, is mounted so that

A [|

I
PR
(=
L

Figure 8—A modified

method of obtaining el ic reg ative

coupling

phone terminals. The A batfery or
filament battery is connected to the
terminals marked E, F. No dimen-
sions are given owing to the fact that
the condenser containers vary in size.
Any experimenter interested in long
distance amateur short wave reception
cannot fail to investigate the merits
of this circuit, for in addition to giving
loud signals, it affords a notable de-
gree of selectivity.

With this type of circuit one is not
restricted to the use of- very small
antennae. By inserting a variable con-
denser in series with the antenna, if
too large for the reception of 200
meter wave lengths, the strength of
the signal is not decreased and in some
cases it was found to improve the
strength, probably due to the fact that
the condenser tended to alter the volt-
age distribution so that a very high
E.M.F. was impressed upon the grid
of the tube.

Exceptional results were had with

Figure 7—Another method of coupling electrostatically the plate to the

secondary-grid circuit

made of pasteboard tubing instead of
the wooden form.

Any of the various forms of end
turn switches can be provided. The
design was purposely left out here for
the sake of simplicity. All that is nec-
essary after the completion of this
inductance is to have a variable con-
denser mounted in the same cabinet as
shown; and in order to simplify the
tuning, the arrangement shown below
is recommended.

its handle H protrudes outside of the
panel.

The right hand side of the cabinet
shows the audion adapter, the B bat-
tery resistance and the telephones,
which are to be connected at C and D.
The position of the grid condenser is
also shown.

Figure 5 shows a phantom view of
the tuner and its connections. Con-
denser C-1 is shunted across the tun-
ing inductance and condenser C-2 is

— -——ywywwW americanradiohistorv com

Figl;re 9—Another form of coupling showing the coupling plate connected

e plate of the audion

an antenna 60 feet long of four wires,
spaced 4 feet apart. One supporting
mast was 60 feet high, the other 25
feet high. :

SoME EXPERIMENTS WITH ELECTRO-
STATIC REGENERATIVE COUPLING

A method of coupling valve circuits.
electrostatically for various purposes
has been described in a former patent
by Bucher. I have found certain forms
of his method of capacitive coupling to.
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THE ONLY VACUUM TUBE
WHICH

AMATEURS
"CAN VUSE

Agreements recently effected have
made vacuum tubes available for ex-
périmental use. The Marconi V. T. is
the only vacuum tube, or audion, which
may be sold to amateurs, laboratories,
schools of instruction and experi-
menters.

MAR NI V. T.
$7.2° each

De Forest Pat Nos. 841387-879532
Standardized base . . . $1.50 additional

A highly developed, all-around tube for use as a detector and amplifier in wireless com-
munication. It has practically the same electrical constants as the tube used by the Allied
armies and navies throughout the war in continuous wave transmission and reception. The
terminals of the elements of the tube are brought out to a 4-prong standardized base, fit-
ting into the standard four-contact bayonet sockets.

Filament current, 0.7 ampere. Filament potential 4 to 6 volts.
Plate potential, 20 to 60 volts for reception.

For lighting filaments a lead storage battery is preferable because of its constancy of voltage. Ordinary dry
cells or flashlight batteries may be used to provide the plate voltage.

The approximate operating life of
the MARCONI V. T. is 1,500 hours.

Delivered postpaid in special container insured against
breakage to any address upon receipt of purchase price.

COMMERCIAL DEPARTMENT

Marconi Wireless Telegraph Co. of America
Sole distributors for De Forest Radio Telephone & Telegraph Co.

Woolworth Building, 233 Broadway, New York

-

When writing to advertisers please mention THE WIRELESS AGE
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be very practical in oscillating tube"

circuits.
Figure 6 shows the plate circuit
electrostatically coupled to the second-

THE WIRELESS AGE

the secondary-grid circuit. Here the
small inductance L-1 is inserted as
shown and the plate P brought in close
relation thereto.

NI
IN

-

Figure 10—Electrostatic couplin,

b; ing the coil L-1 in

the primary ground lead and tie coupling
Very efficient for

audion.

ary. This is accomplished by bringing
the metallic semi-circular plate P in
proximity to the end of the secondary
winding which protrudes out of the
primary. Very good and valuable re-
sults were secured with this arrange-
ment. The plate P has a critical posi-
tion in respect to its distance from the
secondary windings for each change
of wave length, being closer’ for short
waves and farther away for long
waves. The plate P must be fitted
with a long insulated handle because,
due to the coupling between the body
and the coil, the presence of the body
has a marked effect on the oscillating
period of the circuits.

Figure 7 shows another method of
coupling electrostatically the plate to

Y, ting
late to plate circuit of the
ong waves

Figure 8 indicates a modified
method of obtaining electrostatic re-
generative coupling. The plate P is
connected to one side of the grid con-
denser and the small coil L-1 is con-
nected in the plate circuit as shown.
The coupling 1s varied as before by
increasing or decreasing the distance
between the plate and the coil L-1.
This circuit gives as good results as
the two aforementioned. The circuit
of figure 9 is particularly useful for
short waves.

Figure 10 shows still another form
of electrostatic coupling. Although
this circuit failed to function on short
waves, it gave very good results on
the longer waves. The coil L-1 is con-
nected in the primary ground lead, and

Jury, 1919

the plate to the plate circuit of the
audion. On short waves such as 600
meters the plate had no effect, but

, after getting up to 5,500 and 8,000 me-

ters, it tequired a very critical adjust-
ment. As shown by the dotted lines
two connections were tried, but the
best results were obtained when it was
connected to A.

Figure 9 shows another method
which gave very good results on short
wave lengths in the region of 200 me-
ters and is substantially the same as
figure 7. The plate P was connected
to the plate of the audion and electro-
statically coupled to the inductance
L-1 connected in the grid circuit as
shown.

This method of electrostatic coup-
ling certainly has a wide range of ap-
plications in connection with audion
regenerative circuits, and it is well
worth one’s time to dig in and see
what is in store for the wireless world
at large.

Suggestion for
Prize Contest

AUGUST
Wireless Age

e %

We will pay the usual prizes of $10, $5
and $3, in addition to our regular space
rates, to the three contributors who send
us the best manuscripts on the following
subject:

“What do you consider to be the best
circuit for undamped wave reception at
wave lengths from 4,000 to 18,000 meters
and what should be the dimensions of all
tuning coils with the average antenna?”

Vacuum Tube Construction

H J. NOLTE of Schenectady,
* N. Y, has shown the design
of the internal structure of a three
electrode vacuum tube as indicated in
the drawings, figures 1, 2, 3 and 4.
Figure 1 is a view of the completed
pliotron; figure 2 is a view of the
pliotron with the bulb and the anode
broken away ; figure 3 is a view of the
anode and figure 4 a sketch of a metal
sheet from which the anode is con-
structed and which shows how the
supporting strips are cut away.

The completed pliotron comprises
an evacuated bulb 1 within which are
located the cathode 2 in the form of
a coil filament which is preferably of
tungsten, a grid 3 in the form of a

coil wire surrounding the cathode and -

a cylindrical anode 4 surrounding the
grid.

Leading-in conductors 5 which are
sealed through the stem 6 supply cur-
rent to the cathode and leading-in
conductors 7 which are also sealed to
the stem 6 supply current to the grid.
The anode 4 is supported by two arms

8 and 9 both of which are sealed into
the stem 6. Arm 8 extends through
stem 6 and serves to carry the anode
current.

The sheet is then bent into cylindrical
form and the strips 12 and 13 are bent
away from the cylinder so as to ex-
tend in diametrically opposite direc-

figure {

rigure 2

frgure 4

Drawings showing the complete pliotron; view of
removed and finally the

anode

anode

liotron with bulb and
complete and method of

construction

The anode is constructed of a rect-
angular sheet of metal as shown in
figure 4. From each side of this sheet,
strips of metal 12 and 13 are partly
cut away in the manner indicated.

WWW americanradiohistorv com

tions therefrom as indicated in figure
3. The ends of the strips are then
wound around the supporting arm 8
and 9 as shown in figure 1 and welded
thereto.
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Controlling the “B” Battery of a Vacuum
Tube

HE connections shown in the ac-
companying drawing for “easing
up”’ the “B” battery control of vacuum

tubes may be of interest to amateurs

would be the case if a potentiometer
of such low resistance were shunted
across all the cells. It will be noticed
in the upper part of the drawing that

—3 O

End cells e

-

T

Mkﬂ//‘amfe/j

Diagram of connections for controlling the “B' battery of a Vacuum Tube

who are troubled with critical poten-
tiometer adjustments. A 400 ohm po-
tentiometer shunted across the last two
or three cells gives a very fine control
of the local EM.F. It has the fur-
ther advantage that it does not run
down the entire B battery which

an end cell control of the plate voltage
is provided, a three point switch being
connected to the two end cells to per-
mit them being cut in or out.
I have used this diagram of connec-
tions with great success.
Louts FUNKE—New Jersey.

Contest Winners for July

The May WIreLEss AGE subject for discussion was:
you believe that wireless telephony will take the place of wireless telegraphy in
The usual prizes have been awarded to the writers

amateur communications?”
of the following articles.

“To what extent do

First Prize—Will It Be “Hello” or Tele-

graphic Buzzes

E are asked to what extent in

the future, the wireless telephone
will take the place of the wireless tele-
graph. This question causes us to re-
gret our lack of the gift of prophecy,
for here indeed is a job for a wiseacre.
The first thought that occurs to one
in the consideration of this question
is that everybody can talk, but that
comparatively few can send and re-
ceive wireless messages ; therefore, we
are likely to conclude that the amateur
will be in haste to abandon the crack-
ling telegraph for the still, small voice
of the radiophone. But there are con-
siderations that will make many of us
pause. A very little money will install
a simple wireless telegraph set. If
one merely wishes to receive, almost
any piece of wire sticking up in the
air a few feet will serve as an aerial.
One can easily make a tuning coil, a
fixed condenser and a detector stand.
A pair of telephones will cost about
five dollars, and a bit of galena a few
cents. With this equipment one can
hear stations hundreds of miles dis-
tant, perhaps a thousand.

Of course even the smallest and
simplest sending outfit costs much
more, but almost any young man cf en-
terprise, industry and ingenuitv is able
to install a complete set if he wishes to
do so. On the other hand, the radio-

phone is too costly for the average
amateur. I have scarcely any idea
what a transmitter, good for a hun-
dred miles, would cost, but I do recall
that I once saw a transmitter cffered
for $375, but it would transmit only
seven miles. So, looking at it from
a pecuniary standpoint, it does not
seem probable that the amateur as
we have known him in the past will
plunge very deeply into wireless tele-
phony.

Then it seems to me that to those
who have wireless telegraph outfits,
the wireless telephone would become
a commonplace thing. As before re-
marked, anybody can talk, but to be
an expert telegraphist requires severe,
persistent endeavor; and the things
that are acquired only by labor and
sacrifice are the things that are most
valuable to us—things that cannot be
handed over the counter for so much
money.

But cost is doubtless the chief factor
in the question. Leaving cost out of
consideration, it is almost idle to
speculate. We know that wire tele-
phony has elbowed wire telegraphy to
one side to a great extent in the last
few years. Perhaps the amateur will
follow the line of least resistance, take
something that requires but little
training and go in for the wireless
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Concentrate
Your

BUYING

It 1s easier, better
and less costly to
buy ‘your tools
and supplies
from one first-class,
real, live house
that knows how
to supply your
wants at the right
prices.

For years we have
made a specialty
of tools and sup-
plies.

Advise us yoﬁr
needs— We will
supply them.

T. P. WALLS
TOOL & SUPPLY CO.

75-77 Walker St., New York City

Telephone Connecting all Departments

When writing to advertisers please mention THE WIRELESS AGE
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Learn the Most Useful Occupation
At ) .
The New York

Electrical School

This is the school of EXPERIENCE
in which you LEARN by DOING
every branch of the Electrical profes-
sion. No books used. The COURSE
comprises Electrical Drafting. Esti-
mating and Contracting, Light and
Power Installation, Electric Signs and
Flasher Installation, Illuminating En-
gineering, Electric Railway Systems,
Storage Battery Work, Construction,
Operation and Maintenance of Tele-
phone, Telegraph and Wireless Sys-
tems ; Burglar and Fire Alarm Systems,
Armature Winding, Construction, In-
stallation, Operation and Maintenance
of all types of Electrical Machinery
for Office Buildings, Factories and
Power Stations. Every one is asked

to VISIT the many departments of °

the school any hour of the day or
evening throughout the whole year.

Drop a Postal Card for
FREE 66-Page Catalogue.

34 West: 17th Street,
New York City

DUCK’S

BIG 300 PP.
Wireless & Electrical

Catalog is now as it
always has been, the
largest and most com-
plete and dependable
Wireless Catalog pub-
lished. Mailed for
12¢c in stamps or coin
which may be de-
ducted on first order
of one dollar. Cata-
log not sent other-
wise. This catalog costs us twice the
price of other catalogs.

Everything in wireless worth while is
listed in this catalog. The experienced
amateur will tell you to see our catalog
before buying. ou are thereby in-
sured against an unwise purchase. It
is the Beacon Light to guide you right
in the selection of your wireless ap-
paratus. No bigger or better values
are obtainable elsewhere. Send for
revised price list. It is yours for the
asking.

THE WILLIAM®. DUCKICOMPANY
239-241 Superior.ot.,yToledo, Ohio
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telephone as far as the state of his
treasury will permit; but it is to be
feared that this condition will restrain
the enthusiasm of many of us. Of
course the high cost of wireless tele-
phony applies only to transmission.
Any receiving set equipped with an
efficient detector will reproduce the
human voice. It is possible that when
wireless telephone stations come to be
established in all large towns (as they
surely will), thousands of amateurs
who know nothing of telegraphy will
install receiving sets in order to enjoy
the wonder of taking from the regions
of space an energy that will reproduce
words spoken hundreds of miles away.
I well remember the surprise, almost
terror, with which I suddenly heard
a voice coming out of the depths of
space as I sat with the telephones on
my head one night over two years ago.

Jury, 1919
The mysterious and unknown speaker
ended by singing “The Swanee
River.”

So, to sum the matter up, I should
say that the cost will prevent the aver-
age amateur having a wireless tele-
phone transmitter, but that when
strong transmitting stations are estab-
lished in the principal places, receiving
stations will be numerous. But I hope
and predict that the amateurs as a
body will not abandon that branch of
wireless that requires practice and
skill, and whose rewards are only for
those who are willing to pay for them
by earnest endeavor.

The development of a cheap wire-
less telephone transmitter may upset
my prognostications; but that is just
what we amateurs are waiting for—an
inexpensive radio telephone set.

S. F. McCARTNEY—Pennsylvania.

Second Prize—Radio Telephony as Re-
gards the Amateur

AM somewhat “on the fence” in

offering a comparison of the ulti-
mate relative value of the wireless tel-
ephone and telegraph in amateur com-
munication. Comparing them from
the viewpoint of present day progress,
I stand in favor of the wireless tel-
egraph, but I see that in the future,
wireless telephony may become a very
serious competitor of the wireless tel-
egraph. Although the two systems
of signaling have points in common,
the matter of expense, manipulation,
etc., in the two types of apparatus is
vastly different.

To my mind, the up-to-date and
progressive amateur will be the first
to experiment with radio telephony,
but it is certain that for a number of
years radio telephony will not replace,
even partially, radio telegraphy. It
must be admitted that radio telephony
has advanced rapidly during the war,
but the operating characteristics of the
wireless telephone have not changed
sufficiently to afford it a better position
in the eye of the amateur. The wire-
less telephone necessitates the use of
complicated and intricate circuits, and
expensive apparatus that is beyond the
resources of amateurs of limited
means. In fact, one of the first things
that must be done to create genuine
enthusiasm among amateur experi-
menters is the production of a cheap
wireless telephone set that he may
construct or purchase. It is a well
known fact that all amateurs are
“dabblers” and like to construct their
own apparatus. The experimenter
can construct all of the apparatus em-
ployed in radio telegraphy because of
its great simplicity, but this cannot be
said of the apparatus used in wireless
telephony.

Not only is the construction of the
wireless telegraph apparatus less ex-
pensive, but the actual building of the
apparatus gives experimenters an in-
sight into the fundamental principles
of radio and constructional details that
tends to make them better informed
men. The radio telephone includes so
much apparatus that the amateur can-
not construct, that he is not likely to
attempt to build a set. If radio tele-
phony is to replace, even partially,
radio telegraphy in the amateur field,
more simple circuits and less expen-
sive instruments must be provided.

There is another point decidedly in
favor of the radio telegraph. Surely
as long as the amateur can signal 2,000
miles by radio telegraphy, he will
never be content to telephone 50 to
100 miles, for after all, it is the range
of the radio telegraph that gives the
amateur such genuine amusement. If
the telephone could be worked as far
as the telegraph, my arguments would
be just the reverse.

If, in the future, some one provides
a wireless telephone transmitter that
will permit experimenters to talk sev-
eral hundred miles at the wave length
of 200 meters, then it is apt to prove
a serious competitor to the wireless
telegraph, but it is very doubtful
whether such a set will be produced.

The amateur, having plenty of
funds, will undoubtedly construct a
short range vacuum tube wireless tele-
phone set to be operated alongside his
standard transmitting set, but it is to
be doubted whether he would be satis-
fied with a wireless telephone set
alone. I firmly believe that the wire-
less telegraph set will stay on the “top
of the heap” for many years to come.

ARLYN RoOSANDER—Michigan.

When writing to advertisers please mention THE WIRELESS AGE
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Third Prize—This Experimenter Favors
the Wireless Telephone

URING the war vacuum tube
wireless telephone sets were per-
fected by the allied governments to
the point where it became possible
to talk a hundred miles or so with an
input of less than one kilowatt. Scores
of amateurs are preparing to experi-
ment with this new form of communi-
cation as soon as permission is given
to use their transmitting stations. It
is my opinion that the wireless tele-
phone has been improved to such an
extent that it may supersede the wire-
less telegraph in amateur stations.

The radiophone has many advan-
tages over the telegraph and a few
disadvantages. Among the advan-
tages, the most important is the fact
that one does not need to learn the
telegraph code.

The second advantage applies only
to amateur transmitters using the ro-
tary or straight spark gaps operated
in the open air. Here the wireless
telephone, with its absence of the
crashing discharge, is much to be pre-
ferred to the old type of transmitter,
where a blinding flash occurs every
time the key is pressed. Due to the
comparatively low potentials used in
wireless telephony, breakdowns of in-
sulation in the aerial or apparatus are
largely eliminated. For the same rea-
son very little leakage from the aerial
to the ground will occur when the
wireless telephone is. used, rendering
it less liable to losses of energy.

Another advantage of the vacuum
tube radio telephone set is that by in-
serting a key in the control circuits, it
is possible to transmit telegraphic sig-
nals as well as the voice. The telegraph
signals will carry a greater distance
than the voice, making it possible to
use the telegraph when operation
over long distance is necessary and
the voice when considerable cor-
respondence is to be carried on in a
short time. )

Although telegraphic signals from
such sets transmitted by undamped
waves can be received only on an
oscillating audian circuit, the voice
may be heard on any standard wire-
less receiving set, making it unneces-
sary for the younger experimenters to
go to the expense of building a regen-
erative vacuum tube receiver.’

The only disadvantages of the wire-
less telephone over the telegraph are
the expense, the short range and the
precision of adjustment necessary if
the telephone is to operate success-
fully. However, at the rate improve-
ments are being made in the appa-
ratus used in wireless telephony, it
will be but a short time until instru-
ments are placed on the market that
will be entirely suitable for amateur

radiophone stations. A precise adjust-
ment of each complement of a wire-
less telephone transmitter is required
if the set is to be successful. By the
help of good books on the subject, any
amateur can soon learn to maintain
the apparatus in correct adjustment.

We will now consider some of the
former uses of wireless telegraphy
among amateurs. Before the war,
amateurs operated, successfully, a line
of radio relay stations, extending in
all directions over the eountry. Hun-
dreds of messages were transmitted
every night. Some of these stations
in order to get a message to the next
station along the line, were obliged
to span distances of several hundred
miles, especially in the West, where, at
some points, suitable amateur stations
were few and far between. For this
reason, constant and reliable service
was not possible at all times, because
of atmospherics and QRM.

Several leading amateurs advocated
shorter relays, as a solution of the
relay problem, but the war stopped
all experimenting, so that lines hav-
ing shorter relays have not yet been
tried out. If, in the future, shorter
relays become a reality, I believe the
wireless telephone will offer a reliable
and speedy means of relaying mes-
sages. Although the speed of trans-
mission is reduced by having to pass
through a greater number of stations,
the telephone will make up for that
loss, because many more words can
be spoken in a given time, over the
wireless telephone, than can be trans-
mitted over the wireless telegraph.

Some owners of private stations use
their sets to chat with near-by friends,
for the mere novelty of sending sig-
nals through the air. This class of
experimenters will be apt to adopt the
wireless telephone more than any be-
cause the feat of actually talking
through the air will appeal to them
as a new toy.

There was some fear for a time that
amateur wireless. was done for when
the President issued the executive or-
der closing all private stations, for the
period of the war, and again when
anti-amateur legislation was intro-
duced ; but instead of discouraging the
amateur’s efforts, these obstacles seem
to have created a new interest in the
science, which has been augmented by
the numerous inventions and improve-
ments made during the war.

We may conclude that the wireless
telephone is capable of replacing the
telegraph for nearly all amateur pur-
poses, the exception being stations lo-
cated at great distance from one an-
other.

J. E. Law, JrR—West Virginia.
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Wireless Experts

WANTED!

The demand is great for ordinary wire-
less operators but it is greater for men of
experience and training in wireless who
can qualify for First Grade Commercial
Operator’s License. Men who can become
Expert Wireless Operators, Mechanics,
Electricians, Inspectors, and Radio Drafts.
men are in great demand. The salaries
paid are higher than ever before with big
opportunities for advancement to the very
top of the profession,

Qualify in Ten Weeks

Through our home study course you can,
in ten short weeks, qualify for a position
as Licensed Commercial Operator, a man
with a profession, independent, and not
subject to the rise and fall of wages in
the labor market. Prevloua oxpeﬂenco ls
not absolutely to

complete our home ntudy course by mgll

Earn Up to $250 a Month

As a Wireless Expert you can earn up
to $260 a month with a splendid chance of
growing with this rapidly developing pro-
fession so that within a short while you
may earn an even higher salary. Salaries
in Wireless are jumping constantly due
to the tremendous demand for experts.

Free Instruments to Every
Student

In addition to text books, lessons and
personal instructions, we send you, while
taking our course, a Home Practice Set
consisting of Standard Sending Key and
Buzzer, and Universal Automatic Wire-
less Transmitting and Recelving Set.
These are Free. If you already have
proper instruments we will allow you a
reduction in the price of the course,

‘Write Today For a Free Copy of Our Val-
uable Booklet “Wireless The Opportunity
of Today” and learn how we ocan help
you to promotion and bigger pay as a
Wireless Expert,

Mail This Coupon Today(—J

National Radio Institute,
Dept. 81, Washington, D. C.

Bend me Free of Charge, your booklet,
“Wireless The Opportlmlty of Today”
with full particulars regarding your fam-
ous 10 Weeh Home Study OCourse, and
your Special Free Instruments Offer.

Name ..covovevncennncnns eesesestcens .er
Address ........c.c00000n esssscccces s
TOWR...ooovvennnnnans Btate........c000
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Mesco Wireless Practice Set
For Learning the Wireless Code

Practioe Set comprises & telegraph key
t circuit breaker, a upecﬁf“hrh-plmh busser
Red Seal lintery and four feet of green

Sk ol By TR,
. 80 connected that the set may be
lor ﬂve dlnmt purposes.

Prioe
342. erele- Practice Set, with Battery lnd“.z‘

Price does not lnclndocmtm

MBC Weighs 4 1bs.
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Combination Practice Set for
Learning the Morse and Conti-

nental Visual and Audible Codes

Price does not include me
Weighs 4 1bs. packed

Send for the New Edlt:on of Our
Catalog N 28

It is et size, contains 248 pages, with over
1,000 illustrations, and deecribes in plain, clear
ut Bells, Pus ns,

attery nectors, Switches, Bat-
g 3 Wlnlou Telegraph Instruments,
luldon upplles, etc.

IT MEANS MONEY SAVED TO YOU
to have our Catalog when you want to buy.

Manhatian Electrical Supply co., Inc.

New York: Chicago: t. Louls:
17 Park Place 114 B. Wells St. 1106 Pine 8t.
San Francisco Office: 604 Mission St.

WIRELESS Raw Materil

Munamm. motors, ex-
perimenters’ needs, novelties listed in our Catalogue C-3.
Aussure yourself of prompt service and right prices by buying
from this world famed, reliabl e. Em\en
House. 99 of every hundred orders r d shipped
within 24 hours. Catalogue C-3 FREE on request.

THE NEWMAN-STERN CO., Cleveland, O.

Wireless Supplies
and Apparatus

‘We supply materials and ap-
paratus for experimenters and
amateurs. See us for Batterles,
Switches, Binding Posts, Con-
densers, Magnet Wire, Head Tel-
ephones, Buzzers, Keys, etc.

Prices right. Quick service.

We buy and sell wireless apparatus
American Electro Technical
Appliance Co.

235 Fulton Street New York

Guglielmo Marconi J.
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‘A Letter of Appreciation

I WISH to thank you for accepting

me as a member of the Association.
I also wish to congratulate the N. W.
A. on the way they handled the Alex-
ander bill. You may be sure that
thousands of amateurs throughout the
old U. S. A. are grateful to the N. W.
A. for the work accomplished.

I feel that the amateur would have
been a thing of the past if the N. W.
A. had not stepped up and opened the
eyes of Congress to the fact that ama-
teurs are not kids at play, but that

they constitute a full-sized man’s or-
ganization.

I would also like to see the sugges-
tions go through that 9YI suggested
in the March bulletin ; that is, the mat-
ter of State Organization. In an or-
ganization of this kind each state
could have a get-together meeting
once a year which would be of ines-
timable value. Other state associa-
tions have been formed; what is to
prevent us doing the same thing?
Victor H. CARRUTHERS, Grace, Idaho.

A Comparison of the Isolated Instrument
and the Panel Transmitter

THE argument whether the panel

type or isolated instrument type
of wireless transmitter is best suited
for the amateur, to my mind, depends
upon the use to which they are to be
put. One type of amateur uses his
set simply for social purposes, and
after it is once in operation, it is very
seldom altered, but is used constantly
to communicate with friends. This
type of experimenter rarely carries on
extensive experiments and knows lit-
tle of the theoretical principles of his
apparatus. The panel type of trans-
mitter, in the opinion of the writer, is
best suited for this amateur since it
is compact, less liable to get out of
order, is portable and presents a very
neat appearance. On the other hand,
the man who can truly be called a
radio experimenter studies the theory
of the different parts of the set, makes
changes constantly to correspond with
the advancement of the radio art, and
also experiments to determine the
characteristics of the several instru-
ments used.

Intensive experimenting is not pos-
sible unless each instrument is iso-
lated, this being true of all phases of
scientific research, whether it be radio,
electrical, chemical.

It appears to the writer that a panel
type of transmitter would not appeal
to the amateur with a scientific turn
of mind. Even small changes must

be made to satisfy his curiosity. Such
experimenters represent the type of
man that proved so efficient in the
military service during the war.

The Government, at the present

time, is utilizing the panel type of
transmitter exclusively. = Complete
sets, up to 1 kw., are being used as one
unit, even the motor generator being
contained therein. This design has
been adopted because it provides for
ease of manipulation, quick installa-
tion and portability.
" The progressive amateur finds that
the vacuum tube is replacing the fa-
miliar spark gap transmitter as a
source of radio frequency currents and
its development is most assuredly in
its infancy. It would be impracticable
to construct a panel transmitter of this
type because radical improvements are
constantly being made. It is possible
that, in a few years, the spark trans-
mitter will be obsolete.

In conclusion, therefore, I believe
that, of the two respective types of
wireless transmitting sets for ama-
teur use, the isolated instrument type
is preferable, first, because the experi-
mental type of wireless enthusiast is
decidedly in the majority, and second,
because it advances the knowledge of
amateurs, and third, it eventually
causes less trouble to our Government
in the enforcement of the wireless law.

L. R. JEwerr—Massachusetts.
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Improved Circuit for the Stern’s Tube

Transmitter and Receiver
By Morton W. Sterns

THE operation of the set I described
in the June issue of THE WIRE-
LEss AGE may be considerably im-
proved upon by adding the features
shown in the accompanying drawing.
In the first place, the carbon poten-

|

now be obtained to control the voltage
of the “B” battery.

I have added also, a double pole
double throw change-over switch to
change from “arc” to “spark” recep-
tion and a telephone jack for connect-

20000 Ohm resistonce

G

Sok .Are Phones

n il

iin—Q ‘O—

Uy

AQ{

Jack switch- __L__

-Mrcrophone

Diagram showing added features in the Stern’s tube transmitter and receiver

tiometer now connected in the plate
circuit, makes the impedance of the
output circuit higher, thereby giving
increased efficiency when receiving.
It must, however, be shunted ‘out of
the circuit when transmitting. The
resistance is a 20,000 ohm carbon or
graphite potentiometer such as may

ing the microphone transmitter in se-
ries with the ground lead.

It is, of course, understood that the
two pole switch must be thrown to the
“arc” position when it is desired to
transmit, so that the bulb will oscil-
late. It will repay the effort to add
these appliances.

Government Control

OVERNMENT control of radio

communication, placed in the
hands of the navy department, ap-
pears to be a dismal failure when
compared to the class of service ren-
dered by private concerns prior to the
war, when radio communication was
a “free for all” service.

The causes for this are numerous.
In the first place, naval work is, in the
main, carried on by inexperiened, in-
competent men, who have had little or
no practical experiene in the handling

- of commercial radio traffic. Another

reason is that the stations on shore
which formerly handled only commer-
cial business, and were kept working
to their very limit with that, now have
to handle naval work and matters of
tactics as well as commercial traffic.
I have seen traffic suspended for
hours at a time—have heard as many
as seven different ships after the op-
erator at Miami station at one time,
trying for hours to raise him. This
has happened not once, but numerous
times. Where was he? When this
station was under the control of the
Marconi Company the matter would
have to be explained in a very satis-
factory manner. Now it is different;
it seems to get by without any trouble.

At the port of New York things are

very confusing. There are three dif-
ferent stations using the same call let-
ters—NAH—which is the cause of
considerable difficulty to some ships.
To illustrate: I have heard messages
sent in to NAH, one station coming
back with an O. K., while one of the
other NAH’s wanted a part of the
message repeated.
NAH will say “K” and another one
will say QRT:; if you answer one you
get logged for unnecessary interfer-
ence when told to QRT; and if you
don’t answer, the other station logs
you for inattention. So what are you
going to do?

The majority—I don’t say all, but a
surprisingly large number—of the
naval radio men are very poor opera-
tors. They, by the way, are the only
naval men aboard the merchant ma-
rine vessels, all the rest of the crew
being civilians with the exception of
half a dozen naval cadets who are
learning navigation with a view of en-
tering Pelham Bay. It is these men
who cause unceasing tie-ups in traf-
ficc One ship in particular, a well
known passenger vessel, has an opera-
tor (or operators) on board of her
whose maximum speed of reception
seems to be between twelve and fif-
teen words a minute, providing the air
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will mail you The Wireless Age for
one year and give you your choice of
Practical Wireless Telegraphy, Vacuum
Tubes or Practical Awation for $2.75.
Or The Wireless Age and Radio Tele-
ﬁhony for $3.00. ail your order to-
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Radio Apparatus
Catalog |
Sent Postpaid on Request

Complete
Line

Low
Prices

Large
Stock

Reliable
Apparatus

Everyone interested in wireless should have
this book. Pagesand pages of radio apparatus
and parts of high quality, late design, at a price
that will be a pleasant surprise. Satisfaction
guaranteed or your money will be returned
without question. Write for our Radio Appa-
ratus Catalog No. 7010W.

SEARS, ROEBUCK AND CO.
CHICAGO, ILL.

Telegraph Pictures

BY ELECTRICITY

Complete sets of two machines of this
marvelous equipment atridiculouslylow
prices. Imstructive, mysulylnsv and
useful. This picture ot President Wilson
was telegraphed by these machines.
Will transmit pictures, maps, drawings
and hand writing. Plcture telegraphing
is the coming science.

‘Write today for folder
L. J. LEISHMAN CO., Dept. K, Ogden, Utah

DAVIS SLATE &
MANUFACTURING CO.

Largest ELECTRICAL SLATE Millers

610-618 East 40th Street, CHICAGO
FOUR FACTORIES

ISSUED MARCH, 1919
. Principles of

RADIO TELEGRAPHY

University of Wisconsin Extension Text

By CYRIL M. JANSKY

Assoclate Professor of Electrical Engineering ">

Unisensity of Wisconsin 4B
Sold also in loose-leaf, form at same price.

. A full and clear, explanation of the prin-

ciples and operation of radio telegraphic
apparatus.
. The use of mathematical expressions is
limited and only the more elementary
mathematics is used. Furthermore, the
principles involved are ex‘glnined so fully
that a reader may omit the mathematical
demonstrations and still acquire some un-
derstanding of the subject.

The book was worked out in the Ex-
tension Division of the University of
Wisconsin and may therefore be accepted
by rractxcal radio telegraphers as a prac-
tical man’s book.

CHAPTER SUBJECTS

I. Magnetic Phenomena. 1I. Electrostatic
Phenomena. III. Electromagnetism. 1V.
Units of Measurement. V. Electromagnetic
Waves, Elementary Alternating_Cur-
rents. VII. Oscillato Circuits.  VIIIL.
Radio Circuits. IX. Practical Transmit-
ting Appliances and Methods. X. Prac-
tical Receiving Appliances and Methods.
XI. Vacuum Tubes and Their Use in
Radio Telegraphy.
242 pages, 6x9, 179 illustrations, $2.00, net

postpaid.

WIRELESS PRESS, Inc.
233 Broadway New York
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is clear of static and interference. If
there is any interference at all, this
speed materially drops and the ship
station is hopelessly lost. I have ex-
changed traffic with this vessel when
signals were readable with the motor
generator running, and if messages
were sent to him at a speed greater
than fifteen words a minute he could
not copy them.

I have interviewed a number of naval
operators on different merchant ships
at various ports in the United States
and in other countries, and they all
seem to be of the same general opin-
ion: That naval monopoly of radio is
a dismal failure, due, for the most
part, to the class of operators em-
ployed. They will tell some such story
as this, when asked their opinion:
“Before I joined the outfit I was so
and so, making twice as much in a
week as I can make here in a month.
I joined up for the duration of the
war, and now that the war is over, I
am anxious to get back to my old job.
They are discharging men from prac-
tically every other branch of naval
service, and I think it is unfair to you
and to us to keep us here where a
civilian who makes this work his life’s
vocation would do much better. We
take no interest in our work, we do it
because it has to be done, we are only
in hopes that such a kick will go in
to the navy department regarding our
service that we will be let go.”

One of the naval operators on a
passenger ship with whom I spoke
said: “Do you suppose we keep a
steady watch here like you fellows do?
We do not. We work just about as
we please, and as for messages, we
don’t give a hang whether they get
off or not.”

Now if that attitude was ever dis-
played by an operator in civilian serv-
ice he would last with a private con-
cern only long enough to be relieved
by a man who did care. It is obvious
that a man who is compelled to do a
certain work against his liking will
not do as good nor as efficient work
as one who does that kind of work be-
cause he likes it and takes an interest
in it. A man in a private concern who
could not prove himself efficient would
not last very long. I am certain that
the navy’s reputation for high effi-
ciency was not established by the radio
branch of the service.

The instruments that the naval op-
erators have to work with are ex-
amples of the latest advancement in
the art of radio communication and
in themselves are works of art. But
—put a man at those same instruments
who takes pleasure and an interest in
the successful working of them and he
will get a great deal more efficient
work from them than a man who
“doesn’t care.”

Jury, 1919

LEARN BY LISTENING

Six Double-faced Marconi Victor

Records, with instruction Manual %'m

WIRELESS PRESS, Inc.
233 Broadway New York City
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DIFFICULTIES.
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dents. The interests of
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Copy, post free, to
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Marconi House, Strand, London, England

“WIRELESS WORLD,” $2.78 per annum for
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Supplies—Apparatus

Knob (illustrated above) 1% x 84"’
Hole through ceater for mounting, Postpaid 20c
CONTACT POINTS, brass, 7/32x7/32
with screw for mounting. Postpald, per
dozen, 256 cents.

KNOB AND SWITCH LEVER, mounted
on brass bearing and shaft 2 inches long
threaded 6-32, Knob used is illustrated
above., Each, 40 cents; postage, 5 cents.

Knob 11116 x 1°
With 8/32 brass threaded bushing, Postpald 20c
Catalog ready about
July 10. Send 4 cents
in stamps.
Bakelite panels, about
9%x19zl4 Black XX $4.00
19x19x'/4 Black XX 8.00
914x19x3/16 Black XX 3.00
. 19x19x3'16 Black XX 6.00
A. H. CORWIN & CO. ,

924 Kinney Building Newark, N. J.

A Big $1.50 Wireless Book for 50 Cents

Eight hundred pages fully illustrated with
charts, diagrams, illustrations. Chapters on
Useful Formulae, Eguations, Technical Terms,
Useful Data and Code Signals are valuable
for reference purposes. The large wireless map
is excellent for studenf and operator.

The Year Book of Wireless Telegraphy and
Telephony 1915, originally published to sell for
$1.50 a volume, will be sent postpaid as long
as they last for 50 cents a copy.

WIRELESS PRESS, Inc., 233 Broadway, New York

TELEGRAPHY

Both wire and wireless, and Station Agenc%tauiht
thoroughly and quickly, BIG WAGES NOW PAID.
Some of our recent gra&uatee procuring $138.00

month tostart. Great opportunities for advancement. Our
school the oldest and t—annual enroliment 600 students.
Endorsed by raiiway,telegraph, wirelers and governmentoffi-
eials. Expenses low—chance to earnpart. Catalog tree. Write.

DODGE’S INSTITUTE, 10th St., Valparaiso, Ind.

A new wireless magasine that
should interest you

“Sea, Land
and Air”

Published by The Wireless
Press, Sydney, N. S. W.

Controlled by Amalgamated
Wireless (Australasia) Ltd.

H ERE you have a new monthly
journal, published in Austra-
lia for radio men everywhere.

Its 72 pages of interesting text,
illustrations and diagrams present
the very latest developments in
wireless work.

All Australasian matters relating
to Radio Telephony, Radio Teleg-
raphy, Mercantile Marine, Navy
and Aviation are described and il-
lustrated fully—right up to the
minute.

Technical subjects are described
in simplest terms.

Price, $3.00 per year
25 cents per copy

For sale by

WIRELESS PRESS, Inc.
233 Broadway New York
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One thing that the navy department
is doing which is very unjust and en-
tirely uncalled for, is the replacing of
civiian radio operators on merchant
marine vessels by naval operators.
For instance, during the war, on some
of the ships crossing the Atlantic, we
were allowed to remain on. These in
almost every case were unarmed ships.
As soon as the ships were armed we
were put off and navy men put aboard.
Now on English, French and Italian
ships, even transports, civilian opera-
tors were employed throughout the
war. On American ships, the civilian
radio men were ruthlessly “‘dumped.”
Even under the present conditions of
peace, civilians are being replaced by
naval radio men!

The loyalty of civilian operators
during the war was unquestioned. Yet
on American ships they were replaced
on their jobs by an inferior grade of
inexperienced and incompetent naval
operators. We were immediately de-
prived of our means of livelihood.
many of us, due to various reasons,
could not join the naval service, even
if we had been so inclined. This was
very unfair treatment on the part of
the navy department. It would not
have looked so bad if the entire ship’s
crews had been naval men; but when
every man from the master down to
the coal passers were civilians, to have
civilian radio men removed and naval
men put on was rather a hard pill for
us to swallow. On no other Allied
ships was this done.

-Navy radio men are as much out of
place on a civilian merchant marine
vessel as civilian operators would be if
placed on a naval man of war. We
are in hopes that in the near future
naval operators will be removed from
the merchant marine service and the
ships turned over to civilian operators
again as in the days before the war.
Then, and only then, will satisfactory
service be given, because the service
will once more be conducted by com-
petent men. AN Orp TIMER.

Queries Answered

Answers will be given in this department to
questions of subscribers, covering the full range
of wireless subjects, but only those which relate
to the technical phases of the art and which are
of general interest to readers will be published
here. The subscriber’s name and address must be
given in all letters and only one side of the paper
written on; where diagrams are necessary they
must be on a separate sheet and drawn with India
ink. Not more than five questions of one reader
can be answered in the same issue. To receive
attention these rules must be rigidly observed.

Positively no Questions Answered by Mail.

L. D., Kinsale, Va.: .

The receiving apparatus you desdribe
ought to respond to transmitting stations,
during the favorable months of the year,
over distances up to 2000 miles.

Any receiving tuner employed in connec-
tion with crystal detectors may be used
with a vacuum tube, but the tube generally
gives the best signals when connected in
a secondary circuit in which inductance
predominates. The shunt secondary capa-
city should not exceed .0005 mfd.
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“Superior” Set $6
Brandes Wireless
Headsets

Score 100% efficlency in actual use.
Clear in Tone Light in Weight
Dependable in Service
Sharp, unblurred, readable signals
assured by
“BRANDES MATCHED TONE"
We achieved this by carefully
matching the tone of both receiv-

ers in each set,

This eliminates all confusion to
the ear due to unmatched har-
monics,

Your receiver is right if it's a
‘‘Brandes.’’

Used by experts everywhere,

Trial Offer—Brandes Wireless
Headset sent to you on trial for
10 days. Test it for sensitiveness,
clearness, distance. Prove for
yourself the fine quality, the
“matched tone.” The two dia-

phrams, toned exactly alike,
strengthen the signals and prevent
blurring.

If, for any reason, you are dis-
satisfied, your money back without
a question.

Send ¢ for catalogue W.
C. BRANDES, Inc.
Room 818
32 Union Square, New York.
Wireless Receiver Specialists

LOUD CLEAR SIGNALS!!

AT ALL TIMES
with the
JONES
PATENTED
CRYSTAL
DETECTOR
The JONESRADIO COMPANY
Makers of the JONES PATENTEO CRYSTAL DETECTOR
384 Monroe Strect, Brooklyn, N. Y.
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$15,000.00
COMPLETE WIRELESS OUTFIT

FOR SALE

enerator same specifications.
controls, starters, meters, etc.

GENERAL DESCRIPTION

15 KVA Motor Generator set. Motor is 440 volt, 120 cycle, 4000 R P M
type, built to stand heavy overloads for indefinite lengths of time.
Set is No. 3 phase, complete with all

Three transformers, Discharger of Rotary Type, condenser, etc.
Induction transformer of sufficient size to be used on any wave length
up to 2000 meters with a 650 foot antennae.

Capacity of apparatus without extending:—

800 miles at day.
2800 miles at night.

Installed at a cost of over $15,000.00.

The equipment comprising this outfit was the very highest type that could be bought;
it is complete—ready to erect and operate without the purchase of other apparatus.
Was in daily use when ordered sealed for the duration of the war. The outfit has
been completely overhauled and is guaranteed to be in first class operating condi-

tion.

For further information, price, etc., address

Box No. 15, Care of The Wireless Age

DO YOU KNOW ABOUT THE

RVA

Line of Radio Apparatus

Inquire
J. DONALD VANDERCOOK
Associate—Institute of Radio Engineers
LOMBARD e S ILLINOIS

Swiich Points Free!

While they last for five cents in stamps
to_cover cost of packing and mailing, we
will send a copy of our catalogue and one
nickled switch point and nuts free.

These points are same type as used on

first-class commercial apparatus, measuring
approximately as follows:—

Head 14"x18” Shank 14”x34"

Toledo Radio Specialties Co.
Box 343 C. S. Toledo, Obio

INITY

t Contracts

-ators and Charging Outfits.
the full factory. guarantes.

new, guaranteed
ard Manufacture

DUCTION

(o)
o70x$99.50
ifle phase,

JTORS COMPLETE AS CUT

H.P.)'"%

cycle,single phase
1750 R. P. M.

IING MACHINE MOTOR

Bultable for oper-
ating Small Com-
prewors, Colfer s
Grinders, Beottie
Washers. Latbes

Drll Presses. ete.

WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES

SRS NEW MOTORS g st

TH.P. $7250 SH.P. $102.60

MANUFACTURERS' DISTRIBUTER

CHAS. H. JOHNSTON -

West End - PITTSBURGH, PA.
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Any receiving tuner may be fitted with
regenerative coupling. It is only necessary
to put a few turns of wire in the plate cir-
cuit and inductively couple that circuit to
some part of the grid or antenna circuit of
the receiving set. THE WIRELESS AGE, from
month to month, has published numerous
diagrams applicable to such work.

The use of a variometer in the antenna
circuit is not strictly essential but it aids
one in obtaining fine tuning in apparatus
when the inductance is varied by taps in-
stead of by a “tens” and a “units” switch,
such as is employed with modern receiving
tuners.

Regarding your last query: You will find
that the Marconi V. T. oscillation detector
connected up in the receiving circuit shown
in a leaflet which accompanies each order
will double or triple your present receiving
range.

* % X
A. R, Scottville, Mich.:

When a storage battery is on “floating”
charge, a small charging current is passed
through the cells continuously. In ship
radio sets, two incandescent lamps passing
14 ampere each are connected in series with
each bank of cells. This slow charge makes
up for local losses and keeps the battery at
its maximum E.M.F. at all times.

The American Morgse test of 30 words
per minute given in the Government exam-
ination for an Extra First Grade License
Certificate is conducted by sounder, not by
buzzer.

Replying to your last query: We do not
believe that daily newspapers are in the
habit of divulging the -contents of radio-
grams unless they receive permission for
so doing. The press matter sent out by
Arlington, nightly, may be used freely by
any one, but the ordinary radiograms can-
not be produced without permission from
the sender.

* %X X
J. D. M., Springfield, Mass.:

The wave length of the radiated wave
in wireless telegraphy is the actual physical
distance between two successive points in
the wave motion where the stress is in the
same direction and of the same amplitude.

The length of the radiated wave bears
the following relation to the inductance and
capacity of the antenna circuit. Letting the
Greek letter Lambda ) = wave length,
L. = the inductance of the lo?jling coil at

the base of the antenna and — = induc-
3

tance of the antenna for alternating current
and Co its capacity, the following formula
obtains :

/ Lo
A=596V (Li+ =) G

Here Lo is the inductance of the antenna
for uniform curve distribution and Co its
capacity for uniferm current distribution.
Lo

— and. Co may be taken as the inductance

and capacity of the antenna for radio fre-
quencies
The wave length of a simple vertical wire
grounded at one end is four times its natu-
ral length. Thus an antenna of 100 meters
in length will radiate a wave of 400 meters.
* * x

R. D. W, Plainfield, N. J.:

We do not know the nature of the cry-
stals sold under the name of Lenzite and
Radiocite. -

Regarding your experiments with ceru-
site: Genuine cerusite will not act as an
oscillation detector in radio. What former-
ly was assumed to be cerusite was no-
thing more than a grade of galena of a dif-
ferent crystal formation than that ordi-
narily used by experimenters.
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THE LIBERTY DETECTOR VALVE

is a supersensitive, detector, oscillator, or amplifier, Electron discharge tube. An absolute necessity for your
laboratory. Used on all our type 36 detector cabinets, and all receiving sets. Thunderbolt Radio Signals and
the heretofore impossible are achievements you can now enjoy through the famous LIBERTY VALVE. Every
tube guaranteed ; prompt deliveries. Liberty detector Valve, price $5.50; Audiotron detector Valve, price $5.00.

THE RADIO APPARATUS COMPANY
POTTSTOWN, PA., U. §. A.
A one cent stamp brings our Liberty detector bulletin; get it now.

You wijll have great difficulty in obtain-
ing a permanent adjustment for galena.
Have you tried an opposing contact of
graphite, such as the lead from a lead pen-
cil? It is said by some experimenters that
this design tends to give permanency of ad-
justment. -

x B %

W. G.,, New York City:

Note the reply to R. D. W. above. The
cerusite crystals you sent to us are not
suitable for detection of radio signals.

The radiophone transmitter set shown
in the March issue will transmit 10 or 15

miles, the actual range depending upon the

type of receiving apparatus employed. We
are unable to state why your audiotron de-
tector does not function properly. Perhaps
there are weak cells in the B battery, or
it may be that the secondary winding of
your receiving tuner has insufficient induc-
tance to impress the high E. M. F. on the
grid circuit, requisite to make the vacuum
tube function properly.
x ok %

W. L. D.. New York City:

The methods of connecting up the vacuum
tube as a transmitter or receiver are nu-
merous. We urge that you try all of the cir-
cuits heretofore published and decide for
yourself which is the most applicable to
your particular work. The text book
“Vacuum Tubes in Wireless Communica-
tion” has descriptions of all the circuits
that have been proposed or used.

The diagram of figure 48 on page 80 of
that text book should satisfy your require-
ments, although if you employ a modern
tube which is highly exhausted, you should
connect a two megohm grid leak from the
grid to the filament of each valve. The
first tube in that diagram is connected for
radio frequency regenerative amplification
and one stage audio frequency amplifica-
tion is provided for the plate circuit. In the
newly revised edition of “Vacuum Tubes”
you will find on page 180 in the diagram fig-
ure 133, the fundamental circuits of a
vacuum tube radio telephone set that is ap-
plicable to most any type of bulb suitable
for the generation of radio frequencies. The
coil L6 in that diagram has inductance
from 10 to 13 millihenries, L-5 may have an
inductance of 14 millihenry or so. The series
condenser in the plate circuit may have a
capacity of 1/10 mfd. The telephone trans-
former P-2, S-2 may be of the ordinary
iron-core type. The filaments of the oscil-
lator and modulator bulbs may be con-
nected to the same source.

Wireless telephone communication may
be carried on over distances of 100 miles
with antenna current of 2 amperes pro-
vided at least a three-stage vacuum tube
amplifier is used at the receiving station.

Figure 125 of “Vacuum Tubes in Wire-
less Communication” shows the diagram of
a resistance coupled three-tube amplifier
which is suitable for cascade radio or audio
frequency amplification. The diagram shows
a circuit for regenerative radio amplifica-
tion and beat reception, but perhaps better
results will be obtained by using a single
bulb for generating radio frequency cur-
rents and placing it in inductive relation to
some part of the antenna circuit.

Type S.S. Variometer

The Clapp-Eastham variometer is a modern instrument in design
and finish and will appeal to those who own high grade apparatus. The
variometer is built in three ranges of inductance, mounted or unmounted.
The mounted instrument is supplied with an oak cabinet, bakelite top.

Clapp-Eastham Company

161 Main Street ‘Cambridge, Mass.

Send 3 cents for Bulletin “Y”
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modern apparatus and practice,

STANDARD TECHNICAL BOOKS

Marconi Institute Series of Standard, Practical Books are published t;)r men who do things. Complete texts by experts. Up to the minute. Most
Prepared especially for amateurs, experimenters, operators, engineers as well as for men with a hobby.
in libraries, schools, manufacturing plants, training camps, and the Army and Navy.

Jury, 1919 -

In use

Practical Wireless Telegraphy

BY ELMER E. BUCHER

More than 655,000 copies of this book
have been sold to date. It is used in
practically every school, college. library
and training camp in this country.

PRACTICAL WIRELESS TELEG-
RAPHY is the recognized standard wire-
less text book. It furnishes much in-
formation of utmost value In regard to
:ho very latest styles of wireless sets now
n use.

It is the first wireless text book to
treat each topic separately and complete-
ly, furnishing a progressive study from
first principles to expert practice, Start-
ing with' elementary data, it progresses,
chapter by chapter, over the ‘entire field
of wireless—fundamentals, construction
and practical operation.

Practical Aviation
Including Construction and Operation
BY J. ANDREW WHITE

A text book for intensive study by men
prodpnrln‘ to become skilled mechanicians
and aviators contairing all the knowl-
edge of fundamentals required prior to
elementary and advanced flying,

Each subject is dvrmntod by illustra-
tion and described completely for the
reader without turning the ge.

A broad treatment of subjects never
before contained in general aeronautic
text books is included, comprising opera-
tion and care of aviation engines, recon-
naissance, map reading, signaling and co-
operation with military bodies, radio and
its uses, machine gunnery and bombing
from airplanes.

Designed rticularly for individual
and class study.

Full cloth, size 6x9 inches.
Fully illustrated.

of Radio Telephony

This complete text on radio telephony
is intended for radio engineers, operators
and ox&orlmonton, also radio electriclans
in the Navy, men in the 8ignal Cotg. and
especially men in the Aviation Service
who handle radio equipment. Students
and others who deaire to be clearly in-
formed concerning this newest and most
interesting branch of electric communi-
cation need this book.

It is written in clear style, and presup-
go-eo very little knowledge of radio.

ully illustrated with wiring diagrams
and previously unpublished photographs
of ‘‘wireless telephone’” apparatus,

There are over 400 udpmto topics listed
in a carefully prepared index, .
$2.00

RS 2 e
ltnmp«nl.ln gold. Postpald

It is the only book treating the subject
ln-llluupeou:'

200 pages.
o dnsremtons” magarine; $1.75 | Hipruma ™ iad snetoerapie, $1.75
Radio Telephony Vacuum Tubes in Wireless
BY ALFRED N. GOLDSMITH, Ph.D. Communication

BY ELMER E. BUCHER
The only text book on the market de-
various applications

voted solely to the
of the on Valve.

An elementary text book for students,

rators, experimenters and engineers.

aval wireless men find this book espe-
clally helpful,

Tells in understandable language the
fundamental operating principle of the
vacuum tube.

Shows over 100 different circuits for the
Br:ctlul use of the Vacuum Tube as a

tector, Radio or Audio Frequency Am-
plifier, Regenerative Receiver, Beat Re-
ceiver, and Generator of Radlo Frequency
Currents,

More than 100 diagrams reveal, step by
step, in simple and direct form, the uses

of the vacuum tube.
$1.75
Postpaid

Short Course in Elemen-
tary Mathematics and
Their Application to
Wireless Telegraphy

HOW TOPASS

; OVERNMENT
WIRELESS

Saeeeemmmmss. How to Pass U. S. Government
Wireless License Examinations

New edition revised and extended. 142

Cloth, Size 6x0 Inches. 184
m{.u. 130 diagrams and illus-
Magnetism and Elec-
tricity for Home Study
BY H. E. PENROSE

Every person interested In
electricity can obtain a thor-

BY E. E. BUCHER

LICENSE
EXAMINATIONS

questions and answers. An ideal review
quiz book when used with PRAOCTICAL
WIRELESS TELEGRAPHY,

BY 8. J. WILLIS

A concentrated treatise covering
the points In mathematics that
have direct application to wireless
telegraphy.

Bach subject is handled in a
wonderfully clear and simple style,

ough grasp of the elementary
principles of this acience with-
out previous acquaintance with
the subject, through the study
of this book.

During the war, Mr. Penrose
instructed hundreds of men in

Contents: Explanation of Blectrical
8ymbols, Definitions of Electrical Terms,
Transmitting Apperatus, Motor Genera-

. tors, Storage Batteries and the Auxiliary a 1 C the

o SONEENTS: Iomarthms, Stom, S, At i S ot 27 | Koy, el B
» atus, o Laws and Regulations, -
Squared Paper, Solution to Exam- neral Information Concerning Opers- and Mercantile Marine in Eng

land and this experience made
possible a book of unusual value,

ples, Useful Constants, Tables, In- e
ex. ACTUAL QUECSTIONS

tor's License Examinations, Practical
Bquations for Radio Telegranhv. Eaua

182 pages. Full eloth‘i sl m ANSWERED tions to&’Ordlnary P; 24 muotr.tllol:;. sl 75
dm-.f-ln. o Size inches. es. Full cloth. hd
tables.’ enreonn. Postpald trated. Price........ oo S0 Postpatd

Elementary Principles of Wireless Telegraphy
BY R, M?NGAY
This book has been used very largely for the tr&lnlnf of Telegraphists
to take sole charge of complote Wireless Telegraph Installations. All In this book the radio man will ind in convenient form the more gen-
parts of the transmitting and receiving apparatus are desc d in a erally useful formulas and methods of measurement for inductance and
way to give the student a sound working knowledge of the sl 25 ca,
Ll

npmtu- entrusted to his care.
, 212 132 illustrati Il;rleo Postpald
This second volume deals particularly with the component parts of a

Calculation and Meunrem.ent of Inductance and

BY W. H. NOTTAGE, B.Sc.

Y.
overing as it does the development during recent years in the desi
of instruments for these measurements, this book is especially valuable
to every man who builds apparatus. Wireless engineers, laboratory assist-
ants, and amateur experimenters will welcome this book.

Transmitter. Each part is explained separately and fully, . Professor Howe’s article on the Capacity of Radiotele- l.m
ks - v Ny o A ol B S g ! 3 A
Signal Corps Manual The Wireless Telegraphist’s Pocket Book of Notes,

BY MAJOR J. ANDREW WHITE Formulae and Calculations

BY J, A, FLEMING, M.A,, D.Sec., F.R.8,

A book of practical working formulas and calculations for the student
of radio telegraphy. An indispensable part of the working equipment
of every wireless student.

Contents: Mathematical Notes, Units, Dimensions and Systems of
Measuremont, High Frequency Resistance and Inductance Measurement,
High Frequency Current and Voltage Measurement, Capacity Measure-

robei $2.50
Postpald

This manual is the only complete work on the broad subject of Army
Signaling. Prepared for Signal Corps mien, it is & neceseity for the proper
nnd‘onun‘?ln‘ of apparatus and the tact employment of troops and
equipmen .

O&oou of infantry and artillery find it of great utility, a proper con-
ception of the enormously enlarged Service of Information being indis-
pensable to all commissioned men.

Prepared with the full co-operation and approval of the

Signal Officer, U. 8. Army.
pages. 260 lllustrations. Price................

in full flexible rich leather stamped in gold with
round corners and gold edges.
347 pages. Pri

©eee0000000000000000000c0000csestTanarnss
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THE WIRELESS AGE

GREATEST DEMAND EVER KNOWN
FOR WIRELESS OPERATORS

Our 20 weeks’ correspondence course qualifies you for excellent
positions. Tuitlon charge reasonable, terms easy, and 26 per
cent of all tuijtion payments are credited to our Profit-Sharing
Plan and dlvided among the students completing the course

. and obtaining first grade government license. Our {llustrated

booklet explains and wlill be mailed on uest. Write today.
SERVICE RADIO SCHOOL
LARGEST RADIO SCHOOL IN AMERICA
Dept. E, 900-2 Pa. Ave. - . .  Washisgton, D. C.

STUDY WIRELESS AT HOME

OPEN UP A RECEIVING STATION

The Marconi Institute Extension Training
Course and Service is a systematic, time-saving
means of furnishing students orderly and scien-
tific training through literature prepared by the
leading exponents of the art.

It is indispensable to experimenters or stu-
dents who desire a thorough working knowledge
of twireless. This service already has been sub-
scribed to by 8,000 men.

Write for full particulars.

Extension Service Department

MARCONI INSTITUTE
25 Elm St. - - - - New York City

Local and County Representatives Wanted
to present this course to wireless ama-
teurs, radio operators and experimenters.

89% Boylstor_ It.
Bostorn. ~ HMass.

TE

MYl

~

TEL.
BATK BAY

35964

COMMERCIAL WIRELESS—Splendid opportunities now in the MERCHANT MARINE for Wireless Operators.
Salaries now being paid: Junior Operators, $85 per month; Chief Operators, $110; food and quarters included.
Equivalent ashore from $35 to $40 per week. Interesting and fascinating work. Our graduates in all parts of

the world as operators, instructors, inspectors, etc., etc.

Students from all over the country. If you are interested in

Commercial Radio let the EASTERN RADIO INSTITUTE train you. Endorsed by Marconi and Government

officials.

SUMMER COURSES. Day or Evening start June 30th. Enroll for this date if possible or any Monday thereafter.

Send for prospectus.
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BATTERIES
MANUFACTURED

BY -
THIS COMPANY
ARE USED

by Large Central Light-
ing and Power Com-
panies.

By Telephone and Tele-

graph Companies and
for Wireless.

For Mine Locomotives,
Battery Street Cars,
Railway Signals, Etc.
For Electrical Vehicles
and Industrial Trucks.
For Automobile Start-
ing and Lighting.

“Exide” Batteries

have earned their right to first consideration for Wireless
Service and Emergency Lighting. In this and other fields
where the application of storage battery power is an im-
portant factor, they have proved their ability to give in-
stant and adequate power, and long life.

Thirty years of storage battery building experience is
built into “wae" Battery. That experience isan assur-

- ance of consistent and, dependable storage battery per-

formance to the “¥Ex{de’” user.

THE ELECTRIC STORAGE BATTERY CO.

The oldest and largest manufacturer of Storage Batteries in the country.

1888 - PHILADELPHIA - 1919
New York Cleveland Rochest

Chicago Mi lis = Washingt D
Boston St. Louis Atlanta Pittsburgh Kansas City Detroit

San Francisco Toronto

Whatever 1 18 worth <101n
Is Worth douxg welf

USE BUNNELL PARTS
Sold l:y all Jealers

No. 9016. CATALOG NO

J. H. BUNNELL & CO. - -

40 W NOW READY No. 9014,

32 Park place, New York Clty. N. Y

Masterly improvements in the art have
been made during the past few years. The
perfection of Weagant's apparatus for the
elimination of static interference removes
the last obstacle to World-Wide Wireless
Communication.

Hundreds of trained Wireless Experts will
be required to carry out the details of the

ﬁroposed Intercontinental Radio Service.
umerous expert operators., inspectors, in-
stallers and engineers will constitute the
staft at the various stations.

Where do you stand in the prmnt-day
expansion of Wireless Telegraphy ¢

The American Merchant Marine and En-
larged Navy will require thousands of wire-
less telegraph and telephone operators,

Motor Boats, Pleasure Yachts and other
amall types of water craft will make use of
the Wireless Telephone, which has been
highly perfected.

Isolated Cities of Central and South Amer-
ica which have no means of telegraphic com-

munication will be linked together with low
power wireless stations and with higher
power stations for communication with other
countries.

Postal Afrcraft will require radlo appa-
ratus for communication with principal cities
situated along the proposed routes.

Join now and take advantage
of the opportunities placed
before you.

Several hundred operators will be required during the next few months

AMERICA’S FOREMOST SCHOOL FOR IN.
STRUCTION IN WIRELESS TELEGR APHY

Day and Evening Classes throughout the year.

Remember we have more than 6,000
graduates to our credit,

Branch School: New Call Building, New Montgomery St., San Francisco, Cal.

Address all inquiries to Director of Instruction
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