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Chinese Radio Regulation

THE Far East Committee of the
Washington Armament Confer-
ence disposed of the question of use of
wireless installations in China by the
Powers, by adopting a resolution that
the powers recognize China’s territorial
integrity in respect to the erection of
wireless stations in that country. It
provided, in effect, that all radio sta-
tions maintained in China without au-
thority shall be taken over and op-
erated by the Chinese Government. It
is further provided that foreign gov-
ernment radio systems shall be con-

fined in the future to the sending and -

receiving of only official messages.
Under this plan use of wireless
would be restricted to diplomatic awd
Governmental messages.  Those in-
stallations which were permitted by
Chinese grants, would be used only to
the extent authorized by the grants
and the Powers would co-operate with
Chinese communication authorities
through conferences to the end that
wavelengths be not interfered with.
+ + +

New Radio License Law Needed

DISCUSSI'NG the decision of the
Supreme Court of the District of
Columbia that the Government had no
discretionary power in the granting of
licenses for wireless stations, wireless
experts assert that a new law ought to
be drafted by Congress at once to
cover this defect. The present law,
under which the decision was made,
was framed in 1912, when the number
of wireless stations was comparatively
few,

“The objection to the granting of the
radio license to the Intercity Radio
Company was that its spark apparatus
caused so much interference with other
receiving and sending apparatus of
more modern construction that for
many hours a day stations were un-
able to operate. Experts contend that
one reason for this is that the Inter-
city Radio set is in the midst of steel
skyscrapers, which seize the current
and hurl it broadcast into the air, cre-
ating a chaos of flashes for other sta-
tions. This station is on the top of
the World Tower Building at 110
West Fortieth street, New York City.

Lieut. Commander David C. Patter-
son, Jr., in direction of the naval com-
munications in this port, said that he
intended to ask for a reframing of the
law, because it was virtually impossi-
ble for his stations to work during
the hours of the day when the Inter-
city Company was sending commercial
messages to Cleveland, Detroit and
other cities where they have stations.

Telephoning from moving frains has been

made possible by apparatus constructed by
ihe General Elecfric Company and shown in
the above view

He said that the principal interfer-
ence affected the radio compass sys-
tem, whereby the Naval Communica-
tion Service guided ships in the harbor
and off the New Jersey coast during
heavy fogs.

Commander Patterson said that the
interference of this station also ex-
tended to ships at sea, and that recent-
ly he had received a wireless complaint
from the coast guard cutter Seneca.
The commercial companies in the city.
as well as all the government stations,
have joined in the protest.

Commander Patterson said that pro-
tests had been filed with the city on the
stringing of the wires, and other pro-
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tests have been filed with the Depart-
ment of Commerce and other official
agencies in Washington. It was on
the basis of these protests that Secre-
tary Hoover refused to grant a new li-
cense to the Intercity Company. Win-
ning the case in the District of Colum-
bia Court, the Intercity Company ob-
tained a writ of mandamus to require
the secretary to issue the license.

The recourse now is to new legisla-
tion, which is being discussed. It is
expected that all the Government agen-
cies that protested against the inter-
ference of the Intercity will seek a new

law.
+ + +

Long Distance Radio Records

ANEW world’s record for long dis-
tance radio communication was
made on November §, according to the
Radio Corporation of America, when
President Harding’s message ad-
dressed to the nations of the world
was picked up in New Zealand, 10,000
miles away. The message was sent
from the new radio central at Rocky
Point on Long Island.

Announcement was made on No-
vember 24 from London by the Mar-
coni Company of the successful send-
ing for the first time of a series of
test messages by wireless from Car-
narvon, Wales, direct to Australia.

+ + +
Radiophone Broadcasting From
Eiffel Tower

WIRELESS telephonic news

servicg will soon be distributed
from the Eiffel Tower in Paris. The
news will consist of important finan-
cial and [political events in France
and throughout the world, the news
from foreign countries being picked
up by Government wireless.

It will be possible for banks and
newspapers with receiving stations to
receive this official news service free.
Announcement of this has been made
by Gen. Ferrie, chief of the French
Military Wireless Service. He adds
that he hopes soon to arrange for
wireless telephone service between
Paris and London, so that any Paris
subscriber can talk with a person in
London by way of the Eiffel Tower,

UNIVERSITY OF MICHIGAN
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Radiophones on Coast Guard
Boats

C OAST guard crews along the New

Jersey coast soon are to be
equipped with wireless telephone appa-
ratus to assist them in their work of
life saving and running down rum
smugglers, it was announced by offi-
cials of the United States Coast
Guard Board.

The Board has been conducting tests
along the coast for several days.
Guards in a boat five miles at sea,
talked with mates in the patrol station
at the Inlet near Atlantic City carry-
ing on conversations with the same
ease that the ordinary telephone af-
fords.

Installation of the radio phone is to
start immediately.

+ + 4+

Branley Refuses Prize

LAST year the Chamber of Depu-

ties, of IFrance, voted to give 20,000
francs to Edouard Branley, inventor
of improvements in wireless telegra-
phy, for the extension of his labora-
tory and continuation of his researches.
Recently it was dccided to extend the
gift into an annual grant of the same
amount.

A letter has been received from M.
Branlcy thanking the Chamber but re-
jecting the offer. In explanation he
says: “I do not consider myself in the
same ranks as Pasteur, Lamartine and
the great names which we revere and
with whom I cannot be compared. My
own modest resources will suffice me.”

+ + 4

Churches Use Radio

THE members of the Bushwick Ave-
nue Congregational Church, Brook-
lyn are displaying unusual interest in
the wireless equipment which was re-
cently installed in the church building.

The sermon preached by the Rev.
John Lewis Clark, pastor, on Sunday
evening was conveyed over the wire-
less apparatus, which has a sending ca-
pacity of 300 miles. Dr. Clark stands
in his usual position when delivering
the sermon, and there is nothing to
indicate that his words are being trans-
mi‘ted and probably listened to by hun-
dreds of persons living as far away
as Philadelphia or Troy.

Two hundred and fifty persons gath-
ered in St. Paul's Methodist Episco-
pal Church, Eighty-sixth street and
West End avenue, New York to
hear a radio telephone concert.

Several men from their homes in
different parts of New Tersey and
Long I<land made short addresses and
an orchestra of s'ring ins‘ruments
plaved several numbers. Dr. Rav-
mond Forman, pastor of the church,
arranged radin concerts during the
Christmas holidays.

THE WIRELESS AGE

The members of the Herron Avenue
Presbyterian Church, Pi:tsburgh, who
have been without a regular pasior for
some time, enjoyed by the aid of the
wireless the service conducted in the
Calvary Episcopal church of that city
last Sunday.

Members in Herron church, who are
wireless enthusiasts, installed a small
receiving outfit in the church. A loop
antenna, a condenser and amplifier,
was put upon the rostrum where the
preacher was wont to stand. The horn
stood on the pulpit.

The congregation gathered and wait-
ed for the transmission of the service
from the other church. Very clearly
and distinctly the music of the Calvary
choir was received, then the voice of
the rector was heard preaching the
sermon.

The success of the cxperiment led
pariicipants to predict that some time in
the future a great preacher will deliver
his sermon to thousands gathered in
many churches by the aid of the wire-
less.

There’s a collection box in one South
Side church, Chicago, Illinois, that is
not getting all the money its congrega-
tion warrants,

The reason is that the church is
equipped with a microphone which en-
ables telephone operators within a ra-
dius of many miles to “listen in” on
sermons and hymn singing. This fact
was revealed yesterday by Professor
Phillip Fox of the Northwestern Uni-
versity as‘ronomical department. He
has “attended” many services by wire-
less in his observatory.

“I figure I owe the church ahout
$5. I will gladly remit, if I can find
out which one it is.”

With the aid of wireless telephony,
the first services of the “Radio
Church of America” were heard by
thousands of persons. The size of
the “congregation” was estima'ed at
“anywhere between 25,000 and 50,-
000 persons,” depending, it was said,
entirely on the interest that the serv-
ices created among the poten‘ial
auditors and not up any mechanical
limiations within the carrying radius.

Dr. Richard Jay Ward preached
the sermon and was assisted by Dr.
M. H. Leventhal.

Persons in Washington, Wilming-
ton and other cities around Bal'imore
and as far away as New Haven,
Conn.. “listened” in on a sermon
preached by wireless telephone by the
Rev. Dr. Francis T. Tage. former
president of the Methodist Protestant
General Conference.

Not a dozen persons were in the
same room with Dr. Tage when he
delivered his sermon, but it s
estima‘ed that more than 2,000 heard
him preach, and also heard the hymns
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which preceded the sermon in this
unusual service.

The Rev. Joseph M. Kelley, of the
faculty of Loyola College, Baltimore,
Md., delivered a radio sermon that
was heard distinctly at points far dis-
tant from Baltimore. Father Kelley
is a wireless telephone enthusiast,
working the station at Loyola College.
Preceding the sermon, a violin solo
was played by Raymond Dugan.

+ +

M&w :m Vagrant

WHERE do the mysterious “va-

grant” signals come from that
every day—and particularly at night—
are received on' wireless aerials?
Despiie the most diligent research
experts are not yet able to answer
the question with any degree of cer-
tainty.

“From the earliest days of long
distance wireless telegraphy the diffi-
culties in reception due to vagrant or
natural electric waves and atmos-
pheric electric discharges passing
down the receiving aerial have been
the bane of the wireless telegraph-
ist,” said Prof. J. A. Fleming in a
lecture to the Royal Society of Arts.

Prof. Fleming, who invented the
thermionic valve receiver which rev-
olutionized wireless telegraphy and
telephony, said: ‘“Having regard to
the fact that the positive atmospheric
electric potential gradient of the earth
increases at the rate of about 100
volts per metre of ascent, roughly
speaking, it is not surprising that
aerials several hundred feet high may
be traversed by quite large currents
due to this cause alone which may
utterly swamp the feeble signal cur-

rents.”
+ 4+ 4+

Australian Radio Plant Planned

THE Australian Federal Parliament

has appointed a committee with au-
thority to investigute and approve a
plan for the establishment of direct
wireless communication between
Great Britain and Australia.

Interest in the undertaking has been
stimulated by the facility with which
Australian stations caught President
Harding’s “round the world” wireless
message and by the fact that press as-
sociations received without relay mes-
sages sent from Carnarvon, Wales.
Prime Minister Hughes has announced
a proposed direct wireless scheme
linking Australia, the Uni‘ed Kingdom
and America. The. Commonwealth
and the Amalgamated Wireless Com-
pany will jointly finance the scheme,
the Government holding the controll-
ing interest in the company.

High power stations will be con-
structed within two vears, to be on-
erated at rates two-thirds of the cable
rates.
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Brooklyn Institute of Arts and
Sciences to Have Radio
Station

APERMANENT radio station is to

be established on the roof of the
Academy of Music, by the Brooklyn
Institute of Arts and Sciences, where
members will be able to communicate
with distant points and enjoy radio
concerts broadcasted from different ra-
dio stations. Director Charles D. At-
kins of the department of education,
made this announcement in his report,
at the monthly meeting of the Board
of Trustees.

The first exhibition and demonstra-
tion of wireless telegraphy and tele-
phony will be ¢onducted by the depart-
ment of electricity,

Director ‘Atkins said he had se-
cured permission from the Academy
Board to install antenna on the roof of
the Academy, where a permanent ra-
dio station will be established.

Regular radio meetings will be held.
Through. this station members will be
able to communicate with distant
points at these meetings and enjoy
some of the radio concerts broadcasted
from different radio stations.

+ + o+

San Francisco to Edmonton
By Radiophone

A GOOD record for land transmis-

sion of wireless telephony was
achieved when a concert program be-
ing sent out by wireless from San
Francisco was picked up and distinctly
recorded at Edmonton, Alberta, Can-
ada, despite the fact that the path of
the message lies over several moun-
tain ranges. The two points are over

1,400 miles apart. This good receiving

work was accomplished by W. W.
Grant, wireless engineer for the Do-
minion Government. \

+ o+ o+

Small Radio Sets in Paris
Get Time Signals

FIFTEEN hundred small wireless

outfits have been installed in Paris
jewelry, watch and clock stores to en-
able the jewellers to catch the correct
Greenwich Meridian time as it is sent
daily at 10 o’clock by the Eiffel Tower.
Formerly the exact time had to be ob-
tained from the observatory by tele-
phone.

The installation is simplicity itself.
The outfit, about nine inches in diam-
eter, is hung on a nail in the wall, A
copper wire run down to the cellar or
along a water or gaspipe serves as a
“ground wire,” while the removal of
the bulb from a nearby electric light
and the insertion of a contact plug take
the place of antennae. It can be done
in five minutes.

The outfit can be regulated to hear
everthing that is sent out from the Eif-
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fel tower. The correspondent listened
in when the press matter was being
sent out one day and the signals were
clear and easily heard.

+ + +

Radio Corporation Adds Three
Directors

HREE additional directors have

been elected to the board of the
Radio Corporation of America, ac-
cording to a statement issued by
E. J. Nally, president. The new
members are: Edwin M. Herr, presi-
dent of the Westinghouse Electric &
Mfg. Co.; Gen. Guy E. Tripp, chair-
man of the board of directors of the
Westinghouse Electric & Mfg. Co.,
and Arthur E, Braun, president of the
Farmers Deposit Nat. Bank of Pitts-
burgh,

With a recelving set carried in his hat and

nging a guy wire for antenna and man-hole

plate for ground, Frank Chambers listens in
on radlo traffic

Chinese Wonder at Radio
Telephony

THE marvels of the wireless tele-

phone have taken the Orient by
storm, according to Prof. C. H. Rob-
ertsory, a noted ‘American lecturer,
who has been demonstrating the lat-
est development of  electricity
throughout China and Japan during
the past six months. On the first dav
that he puzzled the Celestials of
Shanghai by carrying on an intelli-
gible conversation with some mysteri-
ous individual in empty space, it was
estimated that more than 14,700
natives came to witness the perform-
ance. Before he had left the city his
lectures on the wireless 'phone had
been attended by an aggregate of at
least 300,000 people.

LIMIVER®
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Increased Radio Service to Japan
Urged

FRIENDLY relations between the

United States and Japan are being
endangered because of limited radio
facilities transmitting news of the arms
conference to the Far East, V. S. Mc-
Clatchy, Sacramento publisher, declar-
ed before the Senate Naval Affairs
Committee.

News reports of speeches of both
President Harding and Secretary
Hughes sent to Japan at the opening
of the conference, McClatchy declared,
were forced to be cut to such an ex-
tent because of the limited radio facili-
ties that the full meaning of the
addresses were lost.

“The promotion of world peace,” he
declared, “demands that fuller news
reports should be exchanged. News
between the Orient and the United
States should be free from government
control and subsidy, uncensored and
at low rates, Affairs of State as well
as commerce demand that this be

done.”
+ + +

Radio Companies Pay
Dividends

M ARCONT'S Wireless Telegraph

Company, Ltd., has declared a
dividend of 7 per cent on preferred
shares interim divided, and 5 per
cent on ordinary shares, less income
tax, payable on February 1, 1922, to
all stockholders registered up to and
including December 16, 1921, and to
holders of share warrants to bearer.

The Marconi International Marine
Communication Company, Ltd., de-
clared an interim dividend on De-
cember 19, 1921, of 5 per cent less
income tax, upon the issued capital
of the company, to shareholders reg-
istered on December 1, 1921, and to
holders of share warrants to bearer.

& o
The First Wireless In

Albania

FOR the first time in its history,

Albania, which is the seat of one
of the oldest civilizations in Europe,
is in direct communication with the
capitals of Europe by means of wire-
less telegraphy.

Mr, L. M. Heron, of Washington,
D. C,, was sent to Tirana, Albania,
by the Junior American Red Cross
to take charge of the first vocational
school in the country and carried
with him a wireless outfit which he
set up. The Prime Minister and
members of Parliament watched
with interest as Mr. Heron sent the
first wireless message from their
country to Paris, London, and other
cities.

I TY OF MICHIGAN



The Progress of Radio Communication in

zuela has made notable pro-

gress in the field of radio-
communication, having finished the
installation of the first portion of
her contemplated chain of radio
stations throughout the republic.

The radio service of Venezuela is
under the control of the Minister of
Promotion (Minister de Fomento),
who has general charge of new de-
velopments in the country, as wire
and wireless communication, mines
and oil concessions. The present
minister, Dr. Gumersindo Torres, is
a man of far vision with great faith
in the value to Venezuela of the
more modern development in the
general field of communication, and
it is due to his far-sighted policy
that Venezuela has taken her place
at the head of South American na-
tions in the development of a na-
tional radio-communication system.
The administration of the wire and
radio service as a whole is under
the charge of General Tobias Uribe,
Chief of Communications, under
whose wise guidance the not incon-
siderable problems which always
attend the opening up of a new
branch of service are rapidly being
cleared up. The technical control
of the stations, their installation
and maintenance is under the
charge of H. Eichwzld, a radio en-
gineer of Venezuela whose techni-
cal training was obtained in the
United States of America. Mr.
Eichwald is also in charge of the
National School for training opera-
tors for the wireless service of the
country.

The most important and the most
fully equipped station of the group
developed under Minister Gumer-
sindo, is that installed at Caracas,
the capital of the country. This
station has administrative control
over all the others, and within it are
lacated also the National Radio
School, the receiving apparatus for
long wave-reception, such as press,
and a direction-finder, in addition to
the transmitter and receiver of the
station proper. The station is lo-
cated on one of the smaller hills,
overlooking the city and although
far from water of any kind and en-
tirely surrounded by mountains, it
is remarkably efficient in transmis-
sion and reception. The station
building is officially known as El
Polvorin. Years ago it was used
for the storage of powder for the
army, but its three-foof-thick walls
now are chiefly useful for sound-in-

DURING the past year Vene-

Venezuela
By George H, Clarke

sulation. The view of the city nest-
ling in the valley below is especially
beautiful from this site, and it is
no wonder that it is one of the
show places of Caracas.

The antenna system consists of
two steel towers, each fifty meters
high, four-wire flat-top antenna
running the entire distance of one
hundred meters between towers,

S e
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Cabello radio station

and a vertical cage antenna of six
wires with cross-shaped wooden
separators, running from the nearer
tower down to the station. The
flat-top antenna is used for all long-
wave transmitting and receiving,
while the cage antenna is provided
especially for work with ships on
600 meters.

The ground system consists of
twenty-four copper wires, radiating
from the station under the antenna
and adjacent to it. These wires
are buried a short distance in the
earth for mechanical protection.
This does not provide a <ufficiently
low resistance ground, however,
and the Government is planning to
have multiple-tuning attachments
to the antenna installed in the near
future in order to increase the effi-
ciency of the set.

Power is obtained from the city
electrical power supply of three-
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phase 50-cycle current. This en-
ergy is furnished by a hydro-elec-
tric plant in the mountains midway
between Caracas and the seaport
of La Guayra, and gives very relia-
ble and constant service. A motor-
generator is used to provide the
high-voltage direct current neces-
sary for the transmitter, and an-
other is installed to furnish direct
current for charging storage bat-
teries for the station.

All the wiring in the station is
run in trenches cut in the concrete
floor, with iron floor-plates over
the trénches for mechanical pro-
tection. All wiring is done with
lead-covered cable, the lead sheath-
ing being grounded at intervals.
Single conductor is used through-
out.

The radio apparatus proper at this
station was supplied to the Vene-
zuela Government by the Radio Cor-
poration of America. The transmit-
ter and its associated apparatus was
designed by the General Electric
Company, and represents the stand-
ard type developed as a result of war-
time experience for the United States
Army and Navy. The receiver was
designed similarly to conform to mil-
itary requirements, and was devel-
oped in the factory of the Wireless
Specialty Apparatus Company.

On one side of the station is lo-
cated the transmitter and its asso-
ciated receiver, with the motor gen-
erators and the protective device
against high-frequency kick-back
mounted nearby. Here is also
mounted a transformer switchboard
with two transformers, associated
control devices, and transfer switch,
for furnishing either twelve volts
or twenty-two volts A.C. to the fila-
ments of the pliotrons used in the
transmitter, thus permitting the use
of either of two types of these de-
vices.

The transmitter is a 34 k.w. in-
put continuous-wave vacuum tube
apparatus. Six power tubes are
used in the set, and it is adapted to
work with either Radintrons of the
UV 205 type, for which the set was
originally designed, or equally well
with the long-life power tube recent-
ly developed and known as Radio-

tron UV-204. The former tube uses

a filament voltage of 22 volts, and
the latter, of 12 volts, hence the fila-
ment-transformer switchboard re-
ferred to in the preceding paragraph.

Six wavelengths are provided for
in the transmitter, and by means of
a wave-changing switch any one of
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six entirely separate coupling coil
systems, each for its associated
wavelength, may be selected. No
adjustment of any kind needs to be
made after the wave-changing
switch has been thrown, as all the
necessary values of plate and grid
coupling coils and of antenna vario-
meter have been made in advance
during the installation of the set.
Using the main antenna wavelengths
of 825 meters, 950 meters, 1,150
meters, 1,450 meters, 1,650 meters
and 1,950 meters can be obtained,
and by shifting to the cage antenna
which has smaller capacity than the
flat-top and using the 825 meter po-
sition of the wave changer, a wave-
length of 600 meters is available. By
means of the variometer construction
of the antenna inductance wave-
lengths = considerably shorter and
longer than the mean values above
given can be attained. Thus if the
antenna that is erected happens to
differ from the constants of the
specified one, the wavelength can
be readjusted to any desired value
by antenna inductance variation.

For working on continuous waves
for telegraphic communication and

RADIO IN VENEZUELA

3% K.W. six tube, continuous wave
transmitter
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on I.C.W. using the grid chopper
for damped waves, the six Radio-
trons are thrown in parallel. When
radio-telephony is desired a single
movement of a switch divides the
tubes into three oscillators and three
modulators, constant - current or
plate modulation being used.
Speech-varied currents from the mi-
crophone supplied with the set are
transformed to higher voltage, am-
plified by a vacuum tube amplifier,
and then suitably impressed on the
modulator grids.

For damped wave working with
ships, the grid circuit of the six os-
cillating valves is periodically in-
terrupted by a motor-driven com-
mutator, and a very pleasing four-
hundred cycle note results. The
grid chopper is located on the table
near the main key of the operator,
and by means of two switches, one
to start and stop the chopper mo-
tor and the other to short-circuit
the commutator when C. W. is de-
sired, the operator has easy control
of the character of the waves
emitted.

The control of the transmitter is
very simple. The three main operat-

Interior view at Cabello staticn,
against high-frequency kick-back, transformer. switchboard ;with two transformers, associated coptrel devices and transfer switch
for 12 or 22 velts supply te power tubes used in transialicer
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Caracas radio station showing the modern type of towers installed

switches, namely (1) Send,
ground, receive; (2) C.W.—Tele-
phone, and (3) wave-changing
switch automatically make all nec-
essary connections for their respec-
tive functions. The parts are quite
rugged and have stood up well in
service,

All necessary protection has been
provided for the set. Around the
2,000-volt direct-current generator
which delivers plate current to the
power tubes is a protective device con-
_sisting of a number of aluminum cell
lightning arresters in series. A pro-
tecting spark gap is located across
the filament and grid bus-bars in
the transmitter proper. Each plate
circuit has an individual fuse, and
a main fuse is placed in the supply
lead from the high voltage genera-
tor. Filament fuses are provided
for either voltage of supply for the
filaments.

By feeding the filaments with al-
ternating current, the life of the
power tnbes is considerably increased.
The middle point of the low-voltage
secondary of the filament transform-
er is grounded, thus taking away the
alternating current hum which oth-
erwise would be impressed on the
created oscillations. A further re-
finement in this set is the use of a
filament voltmeter to indicate the
voltage on the filament, rather than
an ammeter to indicate filament cur-
rent. The resistance of the filament
changes throughout its life, and con-
stant current through it would tend to
reduce its life greatly, but by keeping
the terminal voltage constant equal
usage of the filament during its en-
tire life is guaranteed.

The receiver used with this set
is the standard type of the Wireless
Snecialtv Apparatus Co., known as
UR-1420. Two amplifiers are pro-
vided, a two-step tone-frequency am-

‘ing

plifier model UR-1000 A, and a six-
step radio-frequency detector tone
frequency amplifier. A Magnavox
is also included as part of the equip-
ment, and with the six-stage ampli-
fier, signals from distant countries,
hitherto inaudible, can be heard a
mile from the station,

The Radio Corporation C.W.
transmitter gives from twelve am-
peres at the shorter waves to nine
amperes at the longer waves, at full
power. On the auxiliary antenna,
about ten amperes C.W., and eight
amperes “chopped” can be obtained.
With this radiation, using CW., day
signals at Puerto Cabello are ex-
tremely loud without amplifier, and
static has to be exceptionally severe
to interrupt communication.  Dis-
tances of about 600 kilometers, over
mountains, to the inland stations,
are regularly covered by day. With
the grid chopper, distances as high
as three hundred miles have been
attained.

Some trouble was experienced at
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first with the grid chopper signals,
when ships fitted with crystal detec-
tor only were doing the receiving.
At first it was feared that the effi-
ciency of transmission was at fault,
but later it was proven that the
fault lay in the sharper tuning re-
quired even for I.C.W. transmission
as compared with ordinary spark
sets. As soon as the ships learned
the necessity for exact tuning, sat-
isfactory distances began to be at-
tained.

The telephone range of the set is
about one hundred miles over land.
A radio-telephone concert to ships
at sea is given every day by Mr.
Eichwald, usually on 1,100 meters,
and on a recent trip of the S.S.
Caracas the writer had the privilege
of listening in *“on the other end”
of the music. The modulation was
beautifully clear and distinct, com-
paring favorably with the best hith-
erto heard.

The “chopper” note is a beauti-
ful one, pitched at about four hun-
dred cycles, apd rich in overtones,
resembling the note obtained with
a well-adjusted non-synchronous
gap running on commercial frequen-
cies of supply, a note which prac-
tical operators always have consid-
ered ideal for carrying qualities.

On the other side of the build-
ing at the Caracas installation 1s
located the long-wave receiving ap-
paratus, fitted with both two-stage
tone-amplifier and six stage com-
bined radio and tone amplifer with
detector intermediate. This receiv-
er is especially used for copying
press sent out from the Naval sta-
tions at San Diego or Balboa. Ven-
ezuela is very much interested in
the happenings of her northern sis-
ter, and the radio news copied be-
fore dawn by Mr. Eichwald becomes
an important part of the daily pa-
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per which later risers read with in-
terest. . Nearby is one of the latest
models of direction finders, a stand-
ard shore station type supplied by
the Radio Corporation. This is
used at present primarily for in-
struction in the radio school. The
Government is considering the
problem of installing two radio di-
rectional stations on the coast for
the benefit of navigation, but before
any decision is made on this the
operation of the Caracas apparatus
will be studied for some time.

The -business-like appearance of
the interior of the Caracas station
and the neat character of the wiring
and the arrangement of apparatus,
reflects great credit on Mr. Eich-
wald who installed it, as well as
upon the Government for authoriz-
ing such a modern and in every way
complete outfit. From a battery-
charging switchboard in a fume-
proof room with lead-covered wires
running in trenches to all the re-
ceivers and amplifers, to the neat,
red-painted copper tubing from the
entering insulator to the sets there
is no installation in North America
which can claim to be better than
this one and few that can equal it.
Venezuela is to be congratulated on
having a station of such a modern
type and in taking pains to make an
installation which not only delights
the eyve but also insures the best
operation. -

The outlying stations of Vene-
zuela, though not so complete as
Caracas, show the same painstak-
ing care. The buildings are neat
structures of concrete with red-tiled
roofs, and are beautiful and well-
laid out for their intended use. They
are modern in every way, from radio
set to shower bath.

RADIO IN VENEZUELA

Recelving sets at Caracas.

is communication with ships; arc
sets in the interior towns for inter-
nal communication, and vacuum
tube sets, providing both radio-tele-
graph and radio-telephone service
at the more important cities in the
thickly settled portion of the coun-
try. A list of these stations is given
below, with interesting data con-

At Tleft is shown the lown-wave receiver, at right the
radlo compass loop antenna and recelver

have very recently gone into effect,
superseding the old call letters tem-
porarily assigned by the Venezuelan
Government.

Most of the spark stations operate
on wavelengths of 600 meters, al-
though Maquetia and Margarita Is-
land use waves up to 1,200 meters
for their interchange service. The

Location of 0ld New Type of Power of Type of communica-
station call call set set tion
Maquetia H AYG Spark 5 kw. Damped wave
Caracas AYA Vacuum tube 3.6 k.w. Continuous wave,
damped wave, and
radiotelephona
Maracay HRF AYB Vacuum tube 3.5 kw. Coniinuous wave,
damped wave, and
radiotelephone
Puerto Cabello HREK AYC Vacuum tube 3.5 k.w. Contlnuous wavae,
damped wave, and
radiotelephone
Maracaibo HRI AYF gpark 5 kw. Damped wave
Mnargarita Is. HRM AYE park 2 kw Damped wave
Barquisimeto HRB AYH Are 5 kw, Continuons wave
San Cristobal HRG AYD Arc 5 kw Continuous wave
continuous wave-stations use a

T ek carfiur
tne =8

Ground system at the Caracas radio station

The stations so far installed con-
sist of spark sets at several of the
seaports where the main business

cerning each one. It will be noted
that new call letters assigned by the
Berne International Radio Bureau

standard calling wave of 1,600 me-
ters, and individual communication
waves either side of this value. All
stations are fitted with wave-chang-
ers so that the use of a calling and a.
communicating wave is easy from
the engineering standpoint.

The Maracay and Puerto Cabello
installations are counterparts of
Caracas, as to antenna, transmitter
and receiver. At both these stations
the transmitting as well as the re-
ceiving equipment was supplied by
the Radio Corporation of America.

Maracay is situated inland sur-
rounded entirely by mountains and
is more bothered by afternoon thun-
derstorms than any of the other sta-
tions. Lake Valencia, a large, beau-
tiful body of water is near-by and
the soil below the radio station is
always moist; in fact, a few feet be-
low the surface one always finds wa-
ter. | A very complete radiating sys-
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tem of copper wires forms the
ground here and the ground resist-
ance is as low as could be obtained
without auxiliary tuning devices.
At Puerto Cabello, the station is
only a few feet from the water’s
edge, and a grid of copper wires un-
der the antenna and running out

THE WIRELESS AGE

The Maquetia and Maracaibo
spark stations are both very near
the water, and have the best copper
wire radiating grounds that the ra-
dio engineering talent could pro-
videe The Maquetia station is a
very busy one and it is exceptionally
efficient. Operators on steamships

Type of receiver in use

into the sea to stone anchorages
some fifty feet out insures a rather
good ground connection. With the
constant sea breeze on one side and
the beautiful Floral Park of Ca-
bello on the other the station is sit-
uated about as ideally as a station
well could be.

at the Cabello station

plying between New York and Ven-
ezuela report that Maquetia (or La
Guayra, as it is often incorrectly
called), does not fade at all during
any time of the day, whereas Cura-
cao, a very efficient and well-in-
stalled station in the Dutch West
Indies, will at the same time and on
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the same wavelength, fade to inau-
dibility. - Maquetia is on a narrow
ledge of land by the water’s edge
backed up by a mountain range ris-
ing almost straight up to a height
of about a mile. Theorists may
work on this problem at their leis-
ure.

Our southern sister republic is to
be congratulated on the rapid prog-
ress she has made to date in the es-
tablishment of efficient radio com-
munication.  This is not surprising
for a land which has hundreds of
miles of perfect roads through wild
mountain regions and that has a
modern hanger with a dozen or so
modern airplanes flying daily. After
a short breathing spell to knit to-
gether more closely the system so
far established it is to be hoped
that she will continue in her de-
velopment along this line with the
same pioneer spirit and the same
determination as has already been
shown. There is still much need in
this vast country for further radio
service, and Venezuela knows it
well. The history of her success will
be shown in the next issue of the
Berne call-book for the radio sta-
tions of the world.

The Negatron—A New Negative Resistance

N THE September number of
I THE WIRELESS AGE, the author
described a negative resistance
device employing two three-electrode
tubes. The present article describes
another arrangement in which the ef-
fect is obtained by a single tube which
has been called a “Negatron” and
which operates in an entirely different
manner. The subject of negative re-
sistances and their applications is dealt
_with in the author’s new book “Ther-
mionic Tubes in Radio Telegraphy
and Telephony,” so that it will be un-
necessary to preface the following
description by any introductory re-
marks.

The negatron vacuum tube was
produced in September, 1919, and the
author’s patent for it has recently
been accepted. The principle on
which it works is briefly as follows:
A thermionic tube is arranged having
two flat anodes, one on each of a fila-
ment. Each anode 1is connected
through an anode battery to the fila-
ment so that the electrons emitted by
the filament, when it is heated to in-
candescence, are distributed fairly
equally between the two anodes. A
control electrode, which may be a
flat grid, is also arranged within the

VYVacuum Tube
By John Scott-Taggart

<

A typical form of Negatron

tube between the filament and one of
the anodes. This latter anode will
be: called the “diversion anode,” while
the first one will be called the “main

anode.”” If we suitably arrange the
relationship between the electron emis~
sion and the anode voltage, we may
make the total of the anode currents
approximately equal to the electron
emission. In other words, a satura-
tion effect is obtained. Under these
conditions, if we make the grid more
positive with respect to the filament
we shall divert electrons from the
main anode to the diversion anode
with a consequent reduction of the
current flowing in the main anode
circuit. In the negatron, as prefer-
ably used, the main anode is con-
nected to the grid so that when the
main anode voltage is increased the
grid potential is increased, electrons
are diverted from the main anode,
and the main anode current decreases.
Hence the negative resistance effect.

THEORY OF ACTION OF THE NEGATRON

Figure 1 illustrates the negatron
tube itself. The anode on the left is
the main anode (usually small), while
the anode on the right is the diversion
anode. Between the filament and the
diversion anode is a flat openwork
grid. A tubular tube with four-pin
cap is preferred, the connection to the
main anode being taken to the metal
portion of the tube cap. A metal
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spring on the holder presses against
and makes electrical contact with this
metal portion.

The action of the negatron will be
better understood if reference is made
to figure 2, which shows a negatron
connected up in one way so as to
possess negative resistance character-
istics,  Between the anode Ar and
the filament F is a battery Hi, and
two terminals I, N. Between these
terminals a milli-ammeter may, for
the time being, be connected. The
anode is connected through a battery
B to the grid G. This battery is

L

#
___.||||]|||_.’_.”_
Fig. 7

R Y
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merely connected in this position to
keep the grid at a suitable potential
which is preferably slightly negative.
If G were connected directly to A1,
G would have a high positive poten-
tial with respect to F. Between F
and the diversion anode Az is a sec-
ond battery H2. Both Hr and H2
are usually of about 60 volts, but
their values are not very important
provided that the current supplied to
the filament F may be adjusted to
produce the saturation effect.

Let us now see what will happen
if we increase the voltage of H1. We
should normally expect the current to
A1 to increase, but as the potential
of A1 increases so does that of the
grid G. Since G becomes more posi-
tive, the current to A2 will increase,
and this increase could be measured
by connecting a second milli-amme-
ter in the A2 anode circuit. This
method of varying (by altering the
space charge) the current to A2 is, of
course, well known, as it has been
used in ordinary tubes since the intro-
duction of the grid. The important
fact to notice, however, is that, if
the current to A2 increases, the elec-

* trons which go to A2 must come from
those which would have gone to the

THE NEGATRON

anode A1. There is, therefore, a di-
version of electrons. If the A2 anode
current increases, the A1 anode cur-
rent must decrease, and conversely.
Similarly a decrease of the AI anode
current would always be accompa-
nied by an increase of the A2 anode
current, and conversely. This effect
is conditional on the existence of sat-
uration in the tube. Since by de-
creasing the potential of the main
anode A1 we have diverted electron
current to the anode A2, the main
anode current decreases. There are
now two effects which govern the A1
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Circults and charts pertaining to the Negatron

anode current. The increase in the
A1 anode potential tends to increase
the A1 anode current; the diversion
effect, however, tends to decrease the
A1 anode current. The diversion ef-
fect greatly outweighs the other, and
the result is a decrease in the main
anode current consequent on an in-
crease of the main anode potential;
the converse also applies. A decrease
of the main anode potential makes the
grid G more negative and decreases
the current to A2. The A1 anode
current consequently increases. In
this way, the negatron acts as a neg-
ative resistance.

The negatron as described, works
only when the saturation effect is ob-
tained. For this reason, a filament
current rheostat is desirable and the
current through the filament is ad-
justed until the negative resistance
effect is obtained. If the filament be
too bright, there will be no “robbing”
action. There will always be a plen-
tiful supply of electrons around the
filament and an increase of grid po-
tential would increase the A2z anode
current and the additional electrons
would come from the source round
the filament and not from amongst
those ‘which: would have gone to the
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main anode A1. The Ar anode cur-
rent would, therefore, be unaffected
and no negative resistance effect
would be obtained.

CHARACTERISTIC CURVES OF THE

NEGATRON

The above explanation is borne out
by characteristic curves obtained with
the negatron, three of which curves
are shown in figure 3. The thick line
shows the main anode current. The
top thin curve shows the sum of the
two anode currents. The broken line
represents the diversion anode current.
Since the grid is always kept in the
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neighborhood of zero volts, the grid
current is almost zero. The grid is
usually kept slightly negative, so that
the grid current is zero. If this were
not so, the grid current would add
itself to the main anode current and
the negative resistance slope would
be less steep.

The curves of figure 3 bring out
very clearly the “robbing” action
which the negatron utilizes. The top
curve shows that the negative resist-
ance effect is obtained while the tube
is saturated. Sinee the total current
remains constant and the diversion
anode current increases (due to the
control electrode potential rising),
the main anode current must of neces-
sity decrease, and this is shown by
the thick curve which slopes down-
wards. The main anode current de-
creases to the left of the peak because
the saturation effect is non-existent
(as proved by the top curve), and
the decreasing grid potential pro-
duces an increasing space charge be-
tween filament anl main anode which
decreases the main anode circuit. The
curve is, of course, only used along
its downward sloping portion and os-
cillations will only be produced when
the ‘'main anode and grid potentials are
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at suitable values. In practice, the
grid potential is usually slightly nega-
tive and no grid voltage adjustment is
necessary.

APPLICATIONS OF THE NEGATRON

To recount the applications of the
negatron would take up too much
space; they are as numerous and va-
ried as those of the dynatron (which,
of course, works on an essentially dif-
ferent principle). The main use of
it is as a generator of continuous os-
cillations for the transmission or re-
ception of continuous waves. It may
be used for receiving spark signals by
reducing the effect of positive resist-
ance. As a local oscillator it is ex-
ceedingly convenient as it will oscil-
late on all ranges from 600 m. to 20,
000 m. (the usual commercial range),
without any complicated switching ar-
rangements. The circuit arrange-
ments which have been found most
convenient are shown in figure 4.
These are the same as those in figure

THE WIRELESS AGE

2, except that the two batteries are
replaced by a single one (H) of
about 60 volts. The main anode is
connected through a leaky grid con-
denser C2 to the grid G, a resistance
R1 being connected across grid and
filament. This leaky grid condenser
merely replaces the battery B of figure
2 for the purpose of avoiding a high
positive grid potential. The filament
F is heated by current from the 6-volt
accumulator B2 through the rheostat
R2, of about 7 ohms resistance. This
rheostat is adjusted until continuous
oscillations are produced in the oscil-
latory circuit L, C1. It is to be noted
that the diversion anode circuit plays
no other part in the circuit than as a
path around which electrons are shunt-
ed. The A2 anode current produces
no effect whatever on the oscillatory
circuit L, C1. If this anode were dis-
connected, the circuit would not, of
course, oscillate even if there were
plenty of electrons, because the phases
of the grid potentials would be exactly
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opposite to those necessary to produce
oscillations. As it is, the grid, over
(and beyond) the working range,
does not control the main anode cur-
rent in any way, when the A2 anode
is disconnected.

Before concluding it will be of in-
terest, no doubt, to demonstrate by
means of curves the fact that the
negatron only oscillates over a given

range of filament current. Figure g
shows a series of characteristic
curves. Main anode current curves

are given for different values of fila-
ment current. The negative resist-
ance effect disappears completely
when the filament current is above
0.575 amperes. Likewise, it disap-
pears, for another reason, when the
filament current is very small. An
oscillatory circuit will oscillate pro-
vided conditions are such as to come
within the shaded area, and no diffi-
culty is experienced in practice
through the limited range of fila-
ment brightness.

Amateurs Transmit Across Atlantic

Distinction of Sending First Message Across the Ocean Goes to Station 1BCG.
Twenty-four Other American Stations Also Heard in Scotland by P. F. Godley

RANSMISSION of signals and

messages across the Atlantic

Ocean by an amateur radio sta-
tion in the United States became an
accomplished fact for the first time on
the night of December 9 last, when
undamped signals from the station of
Minton Cronkhite, Greenwich, Conn.,
call letters 1BCG, were copied by Paul
F. Godley, located at Ardrossan, near
Glasgow, Scotland.

Mr. Godley made a special trip to
Scotland, on behalf of the American
Radio Relay League, for the purpose
of determining whether or not the sig-
nals from amateur radio stations in
the United States could be heard
across the Atlantic. Definite periods
of time for the operation of amateur
stations were arranged, qualification
trials were held prior to the trans-
Atlantic tests, and all amateur sta-
tions which covered 1,000 miles or
more overland in the preliminary tests
were allotted fifteen-minute periods of
transmission, and assigned five letters,
arbitrarily, which were transmitted re-
peatedly for fifteen minutes.

The arrangement was, that should
Mr. Godley be able to copy any of
these transmitted groups he was to re-
fer them to Philip R. Coursey, of Lon-
don, who alone could determine the
identity of the transmitting station by
means of the code letters, as the
American representative of the ama-
teurs did not have a copy of the code
combinations.

John Grinan,
coat) who operated the station

rewar 2PM (in the rubber

Provision was made for a period of
15 minutes on each night of the tests
as a free-for-all transmission period,
during which all stations not having a
special period of transmission were in-
vited to participate.  This included
stations which had not qualified in the
1,000 mile preliminary trials, or had
not taken part in them. The first sta-
tion, therefore, to be heard by Mr.
Godley, was one which had not been
in operation at the time of the pre-
liminary trials. and which took part
in the free-for-all period assigned to
First District stations.

between 7 P. M. and 1 A. M. of the
following morning, from December 7
to December 16, inclusive.

As a result of the first night’s trans-
mission, Mr. Godley reported having
heard a First District station, Call
1AAY. It has not been possible to
verify this, however, as inquiry at the
transmitting station failed to show
that the owner had transmitted dur-
ing the time of the tests. No other
station was reported on this night.

On the night of the 8th, a heavy
rain and windstorm prevailed, with
excessive static, and Mr. Godley re-
ported no signals had been heard.

On the night of the oth, trans-
Atlantic transmission of signals on a
200 meter wave became an accom-
plished fact for the first time in the
history of radio, when Mr. Godley
reported the reception of signals from
station “One Bay Cast George,” mean-
ing Station 1BCG. His advices, which
came the following night by radio
from MUU, stated that the signals of
1BCG were strong and steady. No
other stations were reported by Mr.
Godley as having been heard on the
oth, so that the distinction of having
transmitted the first trans-Atlantic
signals from an amateur station. con-
forming in every way with the Radio
Laws and Regulations of the United
States, clearly belongs to Mr. Cronk-
hite and those associated with him in
the undertaking,

The trans-Atlantic tesﬁl ﬁ:ggE P p']fﬁ' 0OF qutlllﬁl ?iﬁhlt of the 1oth, Mr. God-
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ley reported that eighteen United
States amateur stations had been
heard and identified.

A cablegram was received by Mr.
Cronkhite from Mr. Godley, at this
stage of the proceedings, advising him
that the signals of 1BCG station were
wonderful, and requested that Mr,

The successful accomplishment of
trans-Atlantic work by 1BCG station
is a very gratifying result of unceas-
ing planning and labor on the part of
Mr. Cronkhite and his fellow mem-
bers of the Radio Club of America,
E. H. Armstrong, George Burghard,
John Grinan, Walter Inman and Ern-

Receiving equipment of 1BCG station

Cronkhite transmit a complete mes-
sage. This message was transmitted
on the night of the 11th by 1BCG and
was received by Mr. Godley, who ad-
vised of its receipt by cable. The re-
ception of this complete message en-
tirely verified the earlier reception of
signals and established beyond all
doubt that the signals of 200 meter
amateur radio stations can be reliably
copied across the Atlantic Ocean with
proper receiving equipment.

A report has been received from
Preston P. Boardman, Tucson, Ariz.,
Call 6AMT, to the effect that the sig-
nals of 1BCG station were heard by
him on several nights during the tests,
and were particularly good on the
nights of the gth and 1oth. It was on
these two nights that the signals of
1BCG were reported as being strong
and steady in Scotland by Mr. God-
ley. This report from Tucson, there-
fore, establishes the remarkable fact
that 1 BCG not only transmitted across
the Atlantic Ocean, but practically ef-
fected transcontinental transmission as
well and at the same time, and cov-
ered one-fifth of the earth’s circum-
ference in doing it.

On the night of the 12th, Mr. God-
ley again reported reception of signals
from 1BCG station and stated that the
reception of them was practically con-
tinnous for most of the night, the sta-
tion having resumed transmission af-
ter the scheduled time of the tests on
that particular night.

stations go, the set itself employing
four Radiotrons UV 204, one as a
master oscillator, and three as power
amplifiers. A plate potential of 2,000
volts D.C. is supplied by a motor-
generator, working on the regular

~commercial supply lines at 110 volts,

60 cycles. The total input of the set is
989 watts. The set delivers 6 am-
peres in the antenna, representing 558
watts, based on an antenna resistance
of 15.5 chms. The antenna is of the
T type, the horizontal part being 100
feet long. Both the flat top and the
leads are eight-wire cages. The ef-
fective height of the antenna above the
radial counterpoise system of the an-
tenna is 75 feet. The counterpoise is
120 feet in diameter and is supported
on poles 8 feet above ground. There
is no earth ground connection. All
transmitting was done on a wave-
length of 200 meters.

In addition to 1BCG, Mr. Godley
reported that signals from the follow-
ing stations had been heard by him
during the tests:

1 IRU Hartford, Conn., Robert S.

Miner.

1 BDT Atlantic, Mass., S. H. Heap.
I ARY Burlington, Vt., University of

Vermont.

1 BGF Hartford, Conn., Perry Briggs.
1 YK -Worcester, Mass.,, Worcester
Polytechnic Institute.

Transmitting station of 1BCG. Four Radiotrons, UV204, are used, one as master
oscillator and three as power amplifiers, with 2000 volts D. C. on the plaies

est Amy, who were associated with
him in the undertaking. When the
final arrangements for Mr. Godley’s
trip were completed Mr. Cronkhite
and his associates rolled up their
sleeves and prepared to prove to the
world that the unattained could be at-
tained, and they have been well repaid
for their efforts.

The transmitting equipment at 1IBCG
station is rathér unusual, as amateur

1 EM West Somerville, Mass., Arthur
D. Moulton.

1 XM Mass. Inst. Technology, Cam-
bridge, Mass.

1 RZ Brookfield, Conn.,, John W.
Hubbard.

2 FP Brooklyn, N. Y., H. C. Barber.

2 BML Riverhead, L. I, H. H. Bev-
eridge.

2 FI* Flushing, L. 1., John Di Blasi.

UNIVERSITY OF MICHIGAN
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2 EH Riverhead, L. I, Radio Engi-
neers Station.

2 ARY Brooklyn, N. Y., Wm. Warren
Redfern.

2 AJW Babylen, L. I, Harry S. Col-
lins.

2 BK Yonkers, N. Y., Carl E. Trube.

2 DN Yonkers, N. Y., Arnold Bril-"

hart.

3 DH Princeton University, Princeton,
N.JT.

3 FB Atlantic City, N. J.,, Wm. Jor-
dan, 3rd.

8 ACF Washington, Pa., Thomas F.
McNary.

8 EV Vandergrift, Pa., Leroy M. Lev-
inson.

8 XV C(Cleveland, Ohio, F. S. McCul-
lough.

8 IlinU Pittsburgh, Pa., Charles C. Ran-

n.

3 BP (Canadian) Newmarket, Ont.,

Edward S. Rogers.

Although not reported by Mr. God-
ley, the signals from 2ZL station were
heard in England during the tests and
particularly well on the night of the
1oth. The signals from 2ZL were
heard at several listening stations in
England and the code letters verified.
On the same night that the signals
from 2ZL were heard in England,
they were also heard at Stanford Uni-
versity, Monterey, Calif., 6CQ, so that
this station, transmitting on 325 me-
ters effected trans-Atlantic and trans-
Continental transmission at the same
time.

THE WIRELESS AGE

Every possible preparation was
made in advance to facilitate the work
of the receiving station on the other
side of the Atlantic. Wireless men in
England have from the first co-oper-
ated in every way with great enthu-
siasm. In Great Britain the laws re-
stricting amateur wireless men are ex-
tremely rigid, rendering amateur work
almost impossible. As a result there
is today about one amateur station in
England or Scotland to one thousand
in the United States.  The British
amateurs hope that the success of
trans-Atlantic sending by small sta-
tions may serve to modify the present
British laws and place the British ama-
teur radio man on the same footmg as
his American cousin.

A new era in the history of ama-
teur wireless work will date from this
achievement. The horizon of ama-
teurs on both sides of the Atlantic is
suddenly lifted. New and fascinating
possibilities are opened for them. The
immediate result of recent tests will
doubtless be to accelerate further trials
between the continents on a much
larger scale. Wireless men are already
predicting that in a few years at
most amateur stations throughout
the United States and England will
work regularly with one another.

That stations as far west as Ohio
were able to reach Scotland was due
partly to the relation, not always
realized, which Britain occupies to
America. The general direction from

JaNuAry, 1922

points in this country is northeast.
Signals from New England pass over
the Maritime Provinces of Canada,
and those from Denver pass over
Hudson Bay. Mr. Godley expressed
the belief that because of better re-
fraction and reflection inland stations
had as good a chance of getting over
as North Atlantic stations, and this
proved to be the case.

Paul F. Godley, the well known ra-

‘dio engineer and former technical

editoy of THE WIRELESS AGE, is a
member of the Institute of Radio En-
gineers and the Radio Club of Amer-
ica, and is well known to the radio
fraternity of the United States. He

_has had a long experience in telegra-

phy and radio. His research work in
radio has been confined principally to
reception and his name is indelibly
linked with the adaptation of the
Armstrong feed-back circuits to short-
wave work. He was the pioneer in
this phase of reception and was the
logical man to attempt the unprece-
dented undertaking of the reception of
amateur station signals across the At-
lantic. In fact, the general sentiment
in the radio world during the tests was
that if Godley wasnt successful, it
couldn’t be done. That he was suc-
cessful, and successful beyond any-
thing anticipated, in making trans-
Atlantic transmission by American
amateur stations a reality, is a source
of great gratification to everybody
concerned.

Paul F. Godley’s description of Amateur Radio Trans-
mission Across the Atlantic will appear in The Wireless Age

Transmitting

(left) and receiving [rlrht) gets at the radio station of Joseph Fairhall, Jr., of Danville, IlL

left is used for recording messages

UNIVERSITY OF M

The Edison dictaphone on the

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

NE of the reasons why the use
O of A.C. has not found a more

general application among ama-
teurs is probably that it is relatively
new as compared with the use of D.C,,
and like all new methods and inova-
tions it will take some time to come
into its own with the amateur fra-
ternity. That it will come more and
more into use is shown by the fact
that all the radio manufacturing com-
panies are making and selling A.C.
rectifiers and transformers for the
plate circuit of vacuum tubes.

Once the amateur has tried the use
of A.C. on vacuum tubes.he will not
stop using it. It presents no more dif-
ficulties than the use of D.C. on the
plate and is certainly more convenient,
For it is a fact that most houses are
equipped with A.C. power rather than
with D.C. Also if he wants to use
very high potentials he is limited by
his D.C. generator voltage, whereas he
can buy or even build a transformer
to give him any desired voltage for his
plates.

As for the circuits to use these are
becoming quite well known. The use
of rectified A.C. was originally ex-
plained by Dr. Hull of the General
Electric Co. and the circuits he ad-
vanced are those still in use. If the
proper constants are used in these cir-
cuits no bugs or difficulties will arise
and operation of the tube set will be as
steady as with the use of D.C. Then
again these circuits permit of the use
of A.C. for the filaments of both recti-
fiers and power tubes, which, does
away with the annoying inconveniences
of run-down batteries, charging them,
keeping them in good condition, etc.
Also the use of A.C. for the filaments
has the effect of giving a longer tube
life than the use of D.C,, as explained
in the Radio Corporation’s catalogue
of amateur apparatus.

The writer uses A.C. for the fila-
ments and rectified A.C. for the plates
of his power tubes. The circuits he
uses have been taken from an article
on a “Continuous Wave Transmitter,”
which appeared in the April 1921 issue
of THe WIReLEss AGE. In place of the
rectifiers the writer used two power
tubes, as recommended in the referred

Rectified A. C. for Plates and A. C. for F ilamehts

of Vacuum Tubes

By M. Wolf
FIRST PRIZE $10.00

article, and connected the grids of these
tubes to the filaments, and then used
plates and filaments as in the regular
rectifier tubes. This arrangement gives
excellent results, and saves the cost of
extra rectifiers if enough power tubes
are available.

The circuit employing the A.C. is
shown in figure 1. The power trans-
former was made up according to the
specifications given in the mentioned
article as follows: A shell type core
was built up as in figure 2, of silicon

tension secondaries, one on each leg,
of 12 turns each of No. 12 D.C.
One of these supplied the filaments of
the power tubes, the other the fila-
ments of the rectifiers with current.
Assuming a valtage of 110 in the pri-
mary, which the supply power usually
is, there would be 12 volts in each of
these secondaries, sufficient for my low
power tubes. By winding more turns
on these low tension secondaries and
using a rheostat or reactance in series
more voltage could be obtained if nec-
essary and the proper adjustment could
be made with rheostat or reactance.
The high tension secondary supply-
ing plate voltage was wound over the

To Oscillotor
Filaments
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Figure 1—Circuit em{:loylng A. C. for vacunm tubes. Figure 2—Transformer di-

mensions. Figure 3—.

steel laminations, No. 29 gauge. The
size of the laminations and the method
of assembly will be clear from the dia-
gram. In order to decrease the losses
and thus increase the efficiency of
the transformer, one side of each
lamination was shellacked. The lami-
nations were then bound together by a
layer of linen tape, and an insulating
layer of oak tag paper placed over
this. Three windings were placed on
the core. The primary winding was
wound on the center leg of the core
and was made up of 110 turns of No.
18 D.C.C. wire, the winding being in
two layers of 55 turns each. On the
other two legs were wound two low
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“ilter circult connections when two

ron choke colls are used

primary winding on the center leg.
Over the primary were wound two
layers of oak tag paper providing suf-
ficient insulation between primary and
secondary. On this were wound 830
turns of No. 26 D.C.C,, in six layers.
This gave a total secondary transfor-
mation ratio of eight, thus giving 880
volts. Since only half of this was
used for the plates of the power tubes,
according to the circuit emploved,
there was about 400 volts on the plate,
allowing for voltage drops, trans-
former losses, etc.

This transformer was used in the
circuits shown in figure 1. In the fil-

(Continued anm page 45)
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A.C.vs. D.C.for Filament Lighting and Plate Cur-

rent Supply for Vacuum Tube Transmission

N answering this question one
must be set to receive severe criti-
cism from both the pro’s and the

n’s. But the experimenter who has

bbled with A.C. and D.C. for tubes
will admit that perfect operation can
be had from both sources. It is
merely a matter of the expense in-
volved. In this instance I might add
that the A.C. supply is rapidly taking
the place of the once staunch D.C.
source of supply. From my observa-
tions with both sources of supply I
have the following remarks to pre-
sent:

1. A.C. source of supply can be
smoothed out just as clearly as the
D.C. source of supply.

2. The AC. trans?(')rmer and recti-
fying outfit is much cheaper than the
D.C. motor generator unit.

3. Automatic I.C.W. is possible
with A.C. without the introduction of
a chopper device.

4. Self-rectifying circuits work ex-
tremely well when four or more 5-watt
tubes are connected in parallel, using
10 watts on each half of the cycle.

5. The A.C. apparatus is noiseless.

There are two very workable meth-
ods of rectifying the high voltage A.C.
source delivered from the secondary of
the transformer. First, by the keno-
tron rectifier tubes; second, by the use
of electrolytic rectifiers.

KENOTRON RECTIFICATION

With a 50-watt transformer and two
kenotron UV-216 tubes connected as
shown in figure 1 the author was able
to obtain 200 milli-amperes at 350
volts. This was on dead shunt to
the meter terminals.

Your attention is directed to the
polarity obtained when tube rectifica-
tion is employed. The center tap of
the filament lighting source is positive
while the center tap of the high volt-
age source is negative. The polarity
¢witches around with different types
of rectifyving devices. It will be noted
that the center tap of the high voltage

By Edward Thomas Jones
SECOND PRIZE $5.00

source becomes positive in polarity
when the electrolytic rectifier is used
—see figure 2. On dead short circuit
the plates should not heat more than a
very dull red. This can be noted
when the filament current is suddenly
cut off; the plates in a few seconds
return to their normal temperature.

I have had good success in using
defective receiving tubes, especially
those sold for amplifying purposes. By

process it would permit the forming of
the plates in less time.

One pint jars will do. Use pieces
of lead and aluminum one inch in
width with at least three inches pro-
truding into a solution of borax (20
mull team). Don’t be afraid to put
borax into the solution; in fact, it
should be a thoroughly saturated solu-
tion with some borax allowed to settle
on the bottom of the jars. Be sure
that the strips do not touch the borax.
When the aluminum plates spark all
over their surfaces—the rectifiers are
complete.
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Figure 1—Kenotron rectifyin
rectif;

connecting the grid and plates together
a very good rectifier is constructed.
With two connected in this manner I
have obtained 100 milli-amperes.

'ELECTROLYTIC RECTIFICATION

There is only one stumbling block
in the making of electrolytic rectifiers.
In order to form the plates (deposit a
white crystal formation on the plates),
it is necessary to place them across
the secondary of the transformer. Be-
fore they are formed, the plates in the
solution act as a dead short to the sec-
ondary windings. The secondary wind-
ings get very hot and the plate form-
ing process must not be continued for
over fifteen minutes at a time. Ten
minutes would be better. If the trans-
former was immersed in oil during the

Filg. 2
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Figure 2—BRBlectrolytic

For best operating conditions—use
one jar for every seventy volts. On a
350-volt transformer I used six jars in
each leg—see figure 2. With the ar-
rangement noted the author obtained
180 milli-amperes.

Note, however, that the polarity has
changed. The secondary high voitage
center tap is now positive, since the
current can only flow from the lead
to the aluminum plate.

There is absolutely no doubt in my
mind that everyone will eventually take
to the A.C. source of supply for opera-
tion of vacuum tube filaments and
plate supply. Circuits have been
printed galore and it is felt that a
repetition would only act to lengthen
the article for no particular good
reason.

What Power Supply Should the Amateur *Use on
Vacuum Tube Sets?

HIS problem has no doubt con-
fronted almost every amateur op-
erating vacuum tubes. The solu-
flon is not alwavs a simple one, but in
tertain specific instances is readily at
hand. TFor example, many amateurs
have in their houses only D.C. power.
Thev. therefore, cannot use A.C. or
rectified A.C. expediently or econom-

By Bernard Steinmetz
THIRD PRIZE $3.00

ically. It would be folly to buy an
A.C. motor genera‘or for rectification,
when it is cheaper to buy the D.C.
motor generator and use D.C. on the
plates. -  These amateurs, thereiore,

should only use D.C. It is most eco-
nomical, and will give best results.
But how about the amateur who
has A.C. power in his home? 1In this
case the writer fully believes the ad-
vantage lies with A.C. power. If the
amateur is going to use telephonv then
rectified A.C. should be used. If just
telegraph transmission either rectified
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AC. or straight A.C. for tone trans-
mission can be used.

One of the great advantages in using
A.C. for the filaments of vacuum
tubes is that the life of the tube is
thereby increased. It has been defi-
nitely shown that a tube operated with
A.C. in the filament lasts considerably
longer than a similar tube using D.C.
For this reason alone A.C. should be
used for the filaments regardless of
what power is used for the plates.

Recently numerous circuits have
been developed and perfected for the
use of A.C. or rectified A.C. on the
plates of vacuum tubes. Previously
these circuits were not well known,
and operating them meant trouble and

EXPERIMENTERS

ping up the voltage can be made or
brought with taps on the primary and
secondary, in this way making it pos-
sible to secure either very high volt-
lages or very low voltages for the
plates. Thus full power, low power,
or any intermediate power is readily
available for transmission.

In using A.C. the amateur will have
no trouble in rigging circuits up as
these are designed and recommended
by the various manufacturing compa-
nies. To show this the writer gives
here the details of his set using
straight A.C. on the plates for tone
transmission. Two vacuum tubes, each
§ watts, are used, the tubes being the
Radio Corporations UV-202. The cir-
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Figure 1—Self-rectification circunit showing nse of A. C. on plates of vacuum tubes
for tone transmission

difficulty, but now there is no reason
for not using A.C., as circuits have
been designed which give no trouble.
A.C. has other advantages. For ex-
ample, by using A.C. direct on the
plates of tubes C.W. tone telegraphy is
obtained, the power tubes themselves
doing the rectifying. Again the use
of A.C. gives a certain flexibility in
operation which is extremely desir-
able. That is, the transformer step-

cuits used are those recommended by
the above company in their newest
catalogue which has recently been is-
sued, and is shown in figure 1.

The power transformer is the UP-
1368 transformer manufactured by the
above company designed for 115 volts
primary. However, the primary is
tapped between 100 volts and 11§
volts with 24 volt taps. The sec-
ondary of this transformer is divided

WORLD
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into three separate windings, one for
lighting the power tube filaments, an-
other for lighting the filaments of rec-
tifier tubes (in this circuit this wind-
ing is not used), and the third, the
high tension winding, goes to the
plates. Two radio frequency choke
coils are used in the two plate leads
for protective purposes and these
chokes R1 and R2 are made as fol-
lows: Take a cardboard or wooden
form about 2)4 inches in diameter and
2 inches long and wind about go turns
of No. 30 B. & S. D.C.C. wire on it.
This will give a choke of about 0.5
millihenry inductance which is suff-
cient for this power. Cr and Cz are
plate stopping condensers which are
about 0.002 microfarad, and can be
purchased for about $2.00 each or can
be made up. The rest of the circuit is
probably well known to most amateurs
and needs no description.

This circuit will give excellent re-
sults, especially since the values of
the different constants has been de-
termined by manufacturing companies.

It might be interesting to mention
that amateurs who may still have 500-
cycle generators can use this to great
advantage. By applying this soo-
cycle current to the plate, C.W. tone
telegraphy can be accomplished and
at the same time the advantages of
musical high tone transmission se-
cured, since the 500 cycles on the
plates is transmitted.

By following the instructions and
circuits of the Radio Corporation of
America’s new catalogue, which gives
these various A.C. and rectified cir-
cuits, the amateur will find that the
use of A.C. on his vacuum tubes will
open up new fields for him.

Modulation Systems in Radio Telephony

used in actual practice depends

largely on the generator of radio
frequency oscillations. Thus it is evi-
dent that a modulation system which
would be suitable for a vacuum tube
generator of radio frequency oscilla-
tions might be very unsui‘able for an
arc generator. The purpose of this
article is to give a descriptive resumé
of the various modula‘ion methods ac-
tually in use, indicating also to what
type of radio generators these meth-
ods are adapted.

In general modulation methods may
be classified as follows:

A 1. Modulation by varving the
wave length of the radio frequency
oscillator.

2. Modulation by varying the out-
put of the radio frequency oscilla‘or.

Most modulation svstems fall into
the second class, the first class not hav-

THE type of modulation system

By L. R, Felder

ing proved itself very practicable. In
this first method of wvarying the
radiated wave length according to
speech, the radiated wave when speak-
ing is really a band of wave lengths,
with the usual resultant disadvan‘ages,
namely, the radiated energy is distrib-
uted over a wide range of wave
lengths, resulting in interference. It
is therefore found that the second
method of varying the output, or the
amplitude of the radiation current, is
practically always used.

Another classification which can be
made is as follows:

B 1. Non-absorption methods of
modulation, where the modulator does
not absorb energy from the oscillator.

2. Absorption methods of modula-
tion, where the morlulator does absorb
energy from the oscillator.

Both these classes fall under class

AZ above. For our descriptive pur-
poses the classification given under A
suffices, but as each method is con-
sidered separately it will be pointed
out whether it is an absorption or non-
absorption system.

We will pass quickly over the first
class of wave length modulation by
considering briefly one of these meth-
ods, namely, the use of the condenser
microphone. This microphone con-
sists of the usual mouthpiece and dia-
phragm, the latter bheing attached to a
series of plates which are movable
relative to a fixed series of plates.
The microphone may be connected as
in figure 1(a) or 1(b). When the
microphone is spoken into the voice
waves move the diaphragm and the
movable plates, thus altering the ca-
pacity of C. The motion of the plates
is proportional to the amplitude of the
speech waves and therefore the capac-
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ity and wave length is also proportion-
al to the amplitude of the speech
waves. In this way speech modula-
tion is effected. This method has dis-
advantages, however, and is therefore
not much in use. We will pass to the
more important methods falling under
class A2.

The first and simplest method is the
use of the standard carbon microphone
in series with the antenna, as shown in
figure 2a. Other methods of connec-
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low power device and the manner in’

which it is used here requires the
passage of the radio frequency current
through it or its equivalent, it works
best on low power sets. When used
with high power difficulties arise, such
as packing of the carbon microphone
due to overheating,
speech, etc. Consequently it becomes
necessary to employ, for higher pow-
ers, microphones in parallel or special-
ly cooled microphones. This is a dif-
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the speech, altering the output. When
the microphone is not spoken into the
grid is at its average potential and the
oscillator supplies normal output.
When the microphone is spoken into
the grid voltage swings above and be-
low this mean potential and thus in-
crease and decreases the oscillator
output. . Thus this system may be
considered a non-absorption method
if the rises and falls neutralize each
other.

lTqure 2-c -
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tion as shown in figures 2b, ¢, reduce
ultimately to the circuit 2a and have
the same effect as the direct micro-
phone-in-antenna system, since the
microphone can be transferred into
the antenna by the usual transformer
relations.

Modulation is accomplished by
speaking into the microphone, which
alters the resistance and hence the
output. This variation of the output
is proportional to the speech varia-
tions. Since the microphone c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>