15c. a Copy  February 17 - $6.00 a Year

Bureau of Standards Uses Oscillograph to Measure
Wave Length of Transmitters Accurat
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(C. Wide World Photo)

The large number of transmitting sets now operating makes it necessary to have a means of accurately
measuring the wave length of different stations. This illustration shows an Oscillograph and tuning
fork, by which it is possible to photograph the form of an emitted radio wave. [t is thus possible to
determine the wave length to an amazing degree of accuracy. The Oscillograph is the square box shown
in the left center of the picture. This apparatus, which is an American invention, is the most accurate
measuring apparatus of its kind in the world, and is used by the Bureau of Standards in Washingtoa
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SEND ME YOUR PHONES
for repairs, All makes Satisfactien
guaranteed. Reasonable charges.

Rey, 101 West 42ad 8., Neow Yerk Oy

SABINETS
S ’I-:‘:} ........... £3.50

Agk your dealer for the R.C. Tyvpe.

R. C. MILLS
3 East 23rd Street New York City

WIRING A HOUSE. By Herbert Pratt. Shows
a house already built; tells just how to start
about wiring it; where to begin; what wire
use; how to run it according te insurance rules; ta

Radio Comes to Relief of
Snowbound Farmer

ARMERS who were luke-
F warm to radio or who looked

upon it as a diversion for the
women and a toy for the children,
are today convinced that radio
broadcasting is a real utility. New
York State, for example, was veri-
tably buried under twenty-six inches
of snow. The cities were able to
cope with the snow after a fashion,
but the country was practically iso-
lated, especially after the wind
churned up the snow and drifted
roads as rapidly as shovelers and
tractors opened them.
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COMPLETE YOUR FILES OF RADIO WORLD FOR 1922
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New Modern ENGLISH

DICTIONARY

1922 COPYRIGHT ILLUSTRATED
SELF-PRONOUNCING

RADIO AND WIRELESS

This Is the Only Dictionary
e Published -
Wireless. .'l'boro are Listed band Defined
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tionary.
All NEW and LATE WORDS

ial Prominence is Given & Dictionary
all the New and Late Words, Including
those y relating to the World War
and other words in the Arts and Sciences

that have lately come into our language.
General Vecabulary 920 Pages. Adoquats fer

Every Ordin DMM&T Need. The 300 Page
Rer{erence 'ﬂ'» includes Especially Useful
Supplemental Veeabularies. and Reference Tables
of Greatest Practical Value.

THE COLUMBIA PRINT |

143 Broadway New York City

The farmer was snowed in. Rural
mail carriers found it imposible to
get through for days. In some
cases the telephone lines were tem-
porarily out of commission. Not-
withstanding his isolation the farm-
er with a radio receiving set was
able to get the news of the day;
he kept in touch with market prices
though he was not able to take ad-
vantage of favorable quotations and
during the evening he and his en-
tire family were entertained with
music and speeches.

Action on White Bill

Developments in radio legislation are
discouraging in that no action was se-
cured in the House on Wednesday when
the White bill was introduced. After an
afternoon of debate, chiefly due to unin-
formed members who propounded ques-
tions, some of which indicated that they
‘had not read the bill, the matter was de-
ferred until a later date. The discussion
revealed the fact that there were, how-
ever, no real objectors to the legislation.

No Free List

Rap1o WorLD has no free list. The
only copies sent out by the publish-
ers are to fill the ever-increasing
orders of the American News Com-
pany, the large numbers of subscrip-
tion orders received at the office of
publication, and one voucher copy to
each advertiser and advertising agent

represented in current issues.
Rapro Worrp, 1403 Broadway, N. V
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Canada’s Largest Radio Station Broad-

casts in Both French and English
By Pierre D’Orsay

HE most powerful broadcasting station in Canada is

located in Montreal, and is operated under the direction
of the French newspaper, “La Presse.” One of the features
of this station is that it is the only broadcasting station that
possesses a pipe organ as a part of its installation.

J. N. Cartier, who is announcer, manager and operator,
was responsible for many of the unique features embodied
in this station. They are absolutely no motor generators
used in this station, the alternating current supply from the
city being used, and rectified by means of large rectifying
tubes.

It is the only station in the world that broadcasts regu-

larly in more than one language, both French and English
being used. This is done because of the fact that there are
within its range people that speak nothing but French, and
therefore it was necessary to enable those people to under-
stand what was being broadcast.

For quality, modulation and distance, this station stands
foremost among the stations of Canada, and a great many
American amateurs have heard “CKAC.”

These accompanying pictures give a very good idea of
the station and how it is operated.
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(C. Kadel and Herbert)

J. N. Cartier, manager of station CKAC, working on the transmitting
panel. The first large tube is an oscillator, while the two next to it
on the right hand side are rectifiers used to convert the alternating
current to direct. This was done in order to eliminate the motor gen-
erators. The first and second tubes undermeath are the 1IKW modulators,
and the next small tube is a speech amplifier. While one of the most

powerful of radio stations, it is said to be most simple to operate.
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(C. Kadel and Herbert)

The magnificent pipe organ in the studio of the Canadian broadcasting
station, CKAC, located at Montreal. This is claimed to be the ouly
broadcasting station in the world that possesses a pipe organ as a part
of its regular equipment, and many people have commented upon the
wonderful organ recitals that are sent out by this station. The micro-
phone, as can be seen in the picture, is located directly in front of the
organ.

— — -

(C. Kadel and Herbert)

The microphone current control used in this station. This device was

built by Mr. Cartier and is used to regulate the speech intensity and

quality. It is one of the devices that make the station simple in opera-

tion. Mr. Cartier, who designed it, is one of the foremost radio men in

Canada, and the entire design of the station and of its apparatus was

completed under his direct charge. This station has been heard over
great distances.

In Next Week’s Radio World

The Limitless Possibilities of Radio for the American Farmer,

by Gen. James G. Harbord ’
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Importance ot Radio Transmitter
‘on Ships of Many Classes

By B. R. Cummings

RADIO transmitter is primarily an alternator. In-

stead of generating the usual commercial frequencies,
however, radio transmitters generate frequencies in the
order of from 20,000 to 1,000,000 or 2,000,000 cycles.
Obviously the usual form of alternator cannot be employed
for this purpose, and the system used is usually one which
is not dependent on moving mechanical parts.

The function of a radio transmitting equipment is to
generate alternating current at these frequencies and trans-
fer its output to the antenna system. The antenna system
consisting of aerial wires, inductance units, and a ground
system, or counterpoise, forms a series alternating-current
circuit, which represents the load on the transmitter. Fre-
quencies of this magnitude (so-called radio frequencies)
are essential in order that efficient radiation of energy be
obtained from the antenna. Of the total power in the
antenna, the percentage that is radiated decreases very
rapidly as the frequency is lowered, or (which is the same
thing) as the wavelength is increased.

Radio transmitters in order to be applicable for com-
mercial use must usually be capable of generating any one
of a number of frequencies, and in many cases must be so
designed that the frequency of its output can be changed
by throwing a single switch. This requirement is brought
about by the fact that, in commercial traffic, it is customary
to use one wavelength for calling purposes and then to
transfer to a second wavelength for communication, keeping
the calling wave free for calling purposes.

When the transmitter is used for telephony, a modulation
system is incorporated in the radio transmitter proper. For
telephony this modulation or control system consists of a
group of radiotrons termed modulators. The function of
the modulator is to vary the amplitude of the radio-fre-
quency alternating current in the antenna circuit in such a
manner that the envelope of the maximum amplitudes of
the radio frequency alterations reproduces the wave form
of the voice.

Modern radio transmitters are rated in terms of their
output in watts or kilowatts, which is in keeping with the
rating of other electrical machinery. For example, when
we speak of a “one kilowatt radio transmitter,” we mean a

transmitter which puts one kilowatt of power into the

antenna system. Radio transmitters are built with outputs
from as low_as one watt or less to as high as several hun-
dred kilowatts. The largest single radio transmitter was
built by the United States Navy Department at Bordeaux.
France, and has a capacity of 1,200 kilowatts. This station,
known as the Lafayette Station, call letters “LY” sends on
a wavelength of approximately 23,400 meters, and can be
readily heard in the United States. :

The proportion of the input into the antenna svstem
which is actually radiated into space depends upon a num-
ber of things, chief among which are the wavelengths at
which transmission is carried, and the resistance of the
antenna system, including the ground or counterpoise.

It is permissible for any one to maintain and operate a
radio transmitting station, providing a license is obtained
from the United States Department of Commerce for such
operation, and providing transmission is carried on in ac-
cordance with the rules and regulations of the Department
of Commerce, and in accordance with any restriction placed
upon the equipment by the manufacturers.

- In a previous paper read at the General Electric Co.
station, the term “wavelength” was defined. The wave-
lengths which may be used by Radio Transmitting Stations
are assigned by the Department of Commerce. All wave-
lengths below 600 meters are assigned to commercial work,
those below 200 being assigned to so-called ‘‘amateur trans-
mission.” The wavelengths 360 and 400 meters have been
approved by the Department of Commerce for radio broad-
casting, although these wavelengths have not as yet been
established by law.

All wavelengths between 600 and 1,600 meters are re-
served for the exclusive use of the U. S. Government, and
are used by the various Government Departments, inctuding
the Army and Navy, for radio communication between
shore stations, warships of all types and aircraft. The
necessity for restricting a band of wavelengths for govern-
ment use, thereby insuring freedom from interference from
commercial radio traffic, 1s, of course, obvious. Wave-
lengths above 1,600 meters are available for commercial
radio work. )

To secure a license for the operation of a radio trans-
mitting station, it is mecessary that the applicant be able
both to send and receive the Continental Code at a rate
depending upon the class of license requested, and to give
assurance that he is capable of operating his own appa-
ratus. The restriction that licenses are given only to people
capable of receiving the Continental Code is based upon
international regulations which require that all transmit-
ting stations cease sending immediately and give absolute
priority to any distress signals from a ship at sea. Ob-
vously therefore the operator of any transmitter must be
able to receive and identify such distress signals in order
that he may comply with this requirement.

Since 1912 it has been required by law that every ship
cruising more than 200 miles from shore, and carrying 50
or more persons aboard, including the crew, be equipped
with a radio transmitter and receiver capable of com-
municating a specified distance. Not only must such
equipment be installed on all vessels but must be inspected
by an inspector of the Department of Commerce each time
the vessel puts into port. If the inspector of the Depart-
ment of Commerce finds that the radio equipment is not,
in his opinion, capable of carrying on the required com-
munication and gives indication of unreliability, he reports
this condition to the commanding officer of the vessel.
Any vessel which sails without remedying this condition is
subject to a penalty of $5000.00

This requirement is, of course. fundamentally intended
for the safety of the personnel aboard the vessel, and in
this connection it is interesting to note that probably no
other piece of electrical or other equipment is so likely
to be called upon at any time to be responsible for the
safety of hundreds or thousands of people, as the radio
transmitter. The most difficult engineering in the building
of radio transmitters is not in establishing electrical cir-
suits which will function as required, but in the selection
of materials, and in establishing the necessary safety fac-
tors. which will insure reliable service under the extremely
varving conditions of installation and operation.

From all of which it can be seen that the business of
the sea has been vastly affected by the new science of
radio. '

=
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An Inexpensive Retlex Receiver
By C. White, Consulting Engineer

this fact is clearly demonstrated by the activity that
is being shown by both amateurs and manufacturers
in its development.

The idea of the reflex receiver is by no means new, for
the French made extensive use of it during the recent
World War. While the principle has been simple enough
in theory, still there has been quite a bit of trouble to get
the many different types of c¥cuits simple enough for gen-
eral construction and use. The trouble has been mainly
in getting a reliable form of radio-frequency amplifica-
tion. Although the tuned-plate type of radio-frequency am-
plification possessed the desired amount of selectivity, still
when more than two stages were employed it was almost
next to impossible to hold or get the proper adjustment.
Radio-frequency amplifying transformers have been
highly developed so that it is possible now to employ as
many as five stages with~little or no bother in operation
since there are no controls on the transformers. For a
single tube circuit, such as I shall describe in this article,
the tuned-plate is quite superior in that it is not only a
cheap but a thoroly reliable method.

In designing the circuit shown in the accompanying illus-
tration, I have kept several points in mind. First, to de-
sign a set that would be simple in operation, having as
small a number of controls as possible; second, to make
its action selective; and, third, to avoid the use of any
switchpoints or coil taps. It will be noted that there are
only four controls, the two variometers, the “A” battery
potentiometer, and the filament rheostat. This means
not only that a small panel can be used (about 6x14 inches),
but also, that there need be only four holes drilled in the
panel. To those who have tried to drill and set switch-
points and switch arms exactly true this feature will be
greatly appreciated.

The theory and operation of the outfit are just as simple
as the construction. The main tuning circuit or the Ant.-
Gnd. circuit consists of a fixed mica condenser C-1 of
0005 mfd. capacity, and a variometer. After the incom-
ing signal has been tuned in, the high-frequency waves
pass on to the grid and filament, taking the path thru the
fixed mica condenser C-3 instead of the secondary of the
audio frequency transformer A. T. which forms a path
of high impedance to high frequency oscillations.

The capacity of the condenser C-3 should bhe about .002
mfd. for the average audio-frequency amplifying trans-
former, but the amateur will do well to try out several
sizes, for under some conditions satisfactory operation has
been obtained with C-3 omitted completely.

The vacuum tube amplifies the radio-frequency carrier
wave and passes it on thru the bypass conden<ed C-4.
which has a capacity of .001 mfd., to the tuned-plate cir-
cuit element, consisting of a fixed mica condenser, 0005
mfd. (C-2), and a variometer. The crystal detector picks
the voltage from across this variometer and condenser and
detects or rectifies it. The rectified portion goes on to the
primary of the transformer, and is reproduced amplified
in the secondary. Now the audio-frequency waves pass
thru the tube to be amplified and in the plate circuit the

T HE REFLEX type of receiver is here to stay and

phones render them audible. The purpose of the circuit
is to make one tube play the dual role of radio- and then
audio-frequency amplifier.

The virtues of this set do not end in simple construction
and theory, but above all it is the cheapest and most inex-
pensive to build as well as operate. For comparison with
the itemized bill of materials of other receivers I will list

T
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Fig. 1. Schematic wiring diagram of the reflax oot described in the

accompanying text. The coatrols om this circuit have boem hept down

to a minimum. By the use of two variemeters, switches are unascessary.
This is a very easily comstructed and cestrelled circwit.

the parts necessary for the construction of the tuner. The
following list does not include tube, batteries, or phones:

A T2 TeT 113 ] < S $10.00
1 Audio-frequency transformer ..........covevieinnennns 6.00
2 0005 mfd. mica condensers .........cceeevvrennnnnnnens 80
1 002 mfd. mica cONdenser ..o.oeeerrieneeeenecennncnons 40
1 001 mfd mica condenser ..........c.cceeeceeruconnonons A0
1 Vacuum tube socket .............. 586 5 e a3 ceeeseesss 100
1 Filament rheostat ...........cc..iiteiereencvunennnnanns 120
1 Potentiometer (250 ohms) ......coviiriienienencncenes 1.60
] Crystal detector .....cooviiiriiiennnecencacesnncanans . 140
L Panel ... ittt ittt noeenecasseseeenn . 22
Binding posts, wire, €tC. .......cooiiiierrcnctcnnconcncnns 1.00

Total i i titiiieee et aeeenene $26.00

In the foregoing estimate I have given the average cost
of the various items, but the total cost should not exceed
the total of $26.00 unless exceptionally expensive appara-
tus 1s purchased. Of course, if the price of a good cabinet
1s to be added the total cost of the set can be approximately
placed at $30.00, which is indeed very reasonable for a
high grade receiver for radiophone work. The volume
obtamed will not be lower and most likely higher than that
obtained from the best single tube regenerative outfit,
while the quality will be exceptionally excellent, due to the
fact that a crystal detector is uced.

The receiver is not intended for straight C-W work, but
1s paramount for radiophone reception on the wave lengths
at present emploved by broadca<ting stations.

Six New Broadcasters

HE following broadcasting licenses have been issued by the Department

of Commerce:
KFGB, Loewenthal Brothers, Pueblo. Colorado, 10 watte; WQAF, San-
WRAM. Lombard

dusky Register, Sandusky, Ohin, § watts, 60 meters;

Callege, Galeahurg, Illinois, 100 watts: WOAD, Whitall Fleetric Cn . Water-
bury, Connes t-rut, 10 watts; “'S.\B, .hnutgeaﬂ M ssouri State College. (‘.p(
Girardeau., Missouny 100 watts; WOAH, Brock-Anderson Electricl En-
gincenirg Co, Lexington, Kentucky, 20 watts,
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Two-Way ;Talk;By Radio

Broadcasting Station at Rensselaer Polytechnic
Institute Exchanges Verbal Communication
Between WHAZ at Troy, New York, and

CFCN at Calgary, Alberta, Can.

TROY, N. Y., February 4.—For the first
time since the discovery of wireless,
two-way radio telephone verbal communica-
tion more than two thousand miles overland
has been accomplished. This feat was per-
formed at the instance of radiophone station
WHAZ, the largest college broadcasting sta-
tion in the world conducted by the Rensse-
laer Polytechnic Institute at Troy, N. Y.
The two-way,communication was carried on
with absolute success and at the will of the
operators with station CFCN at Calgary, Al-
berta, Canada, a distance of approximately
two thousand miles airline, and breaks all
previous records for two-way overland radio
telephone communication by a wide margin,
and it is not believed that this distance has
ever been exceeded even over water.

The new radio station at the Rensselaer
Polytechnic Institute, although established
only at the opening of the college year last
fall through a gift of $50,000 from the
Roeblings, engineering graduates of the in-
stitute, famous as the builders of the Brook-

lyn Bridge, has already become well-known

as the most versatile as well as the widest
in range and one of the most efficient of the
Class B installations in the United States.
Unlike nearly all of its companion high-
power broadcasting equipments, station WH
AZ does not confine itself to broadcast-
ing, but enters into all other phases of wire-
less activity as well.

Regularly Heard Over the Continent

Of course the Troy Polytechnic station,
like many others, has been heard over con-
siderably greater distances than that of the
two-way test. In fact, station WHIAZ an-
nounced recently the establishment of a new
world’s record for long distance broadcast-
ing of concert programs, clear reception of
both music and speech having been reported
from three communities, Hilo, Wailuku and
Haiku in the Hawaiian Islands, a distance
of approximately 5,500 miles. Its regular
Monday evening concert programs and its
monthly international midnight programs
have been heard in France as well as
throughout the North American continent
from coast to coast and from Alaska to
Panama. It is not unusual for its broad-
casts to be reported heard in all of the
forty-eight states of the Union, in every
province of Canada, in Mexico, Cuba, Porto
Rico and the Panama Canal Zone. Widely
scattered instances of these reports have
come from a Northwest police officer in
Hodgson, Manitoba, a snowbound prospec-
tor in Alaska, a sojourner in the eternal
summer of Miami, Florida, a Cuban planter,
a minister entertaining his little group of
parishioners high up in the mountains of
Lake County, California, a rancher in Mon-
tana, a government official in Mexico City
and an engineer in Panama. The point is.
however, that such listeners have no way of
replying, except by cable, telegraph or let-
ter. This has been true, heretofore, even
of the high-power, long-wavelength trans-
mission experiments carried on with England
by the large commercial companies.

Many Difficulties Overcome

As all radiophone listeners know, it is one
matter to “pick up” a program broadcast
from a station, say two thousand miles away,
by accident, and an entirely different thing

to “receive” from a particular station at
that distance, by design, at a definite time
and regardless of all kinds of interference.
Yet that is what both stations WHAZ and
CFCN did early on the morning of Janu-
ary 13 last.

A previous test, hastily arranged and quite
casually after the midnight transcontinental
program from station WHAZ at Troy on
the second Monday of the month, was a
partial failure because of interference from
other radiophones near Troy. Work was
then hurried on a new super-selective re-
ceiving set, which had already been almost
completed by the engineering instructors at
the Rensselaer Polytechnic Institute, and a
more complete test was scheduled for four
days later. That time, in spite of very
severe local electrical disturbances, commu-
nication was established during the pre-ar-

ranged period and was maintained as long as .

desired, actually for more than an hour.
The communications of the test were re-
poried heard at many remote points. There
was a heavy snowstorm in progress in Troy
at the time and the static was extremely
bad. Sparks were continually jumping
across the antenna series condenser and it
was possible to operate a small electro-static
motor by connecting it across the antenna
and ground wires.

A Powerful Receiving Set

The radio engineers at the Rensselaer
Tech describe the new receiving set, which
they used in this record-breaking test, as a
conventional type of super-heterodyne, em-
ploying a maximum of eleven vacuum tubes.
Eight were used at the time of the test with
Calgary. The 400 meter wave length of the
incoming signal is first changed to 3,000
meters; the signal is then amplified by a
five-stage radio frequency amplifier and
passed on to a detector tube. Additional
audio frequency amplifiers are used when
it 1s desired to use a loud speaker. Pacific
Coast stations were heard with this receiver
on the night its construction was completed.
Varied experiments are being carried on now
by the Institute engineers with other sets of
this type which are less conventional, and
the Institute is providing a large amount of
equipment and measuring apparatus.

Short-Wave Experimentation

Short-wave telegraph experiments of all
kinds are being conducted by the radio staff
and Station 2XAP, the chief radio telegraph
installation of the Institute, has been re-
poried QSA in Hawaii, France and Eng-
land and at all points between. This sta-
tion was one of the first successful contest-
ants in the transatlantic tests last Decem-
ber. A larger telegraph transmitter of a
newer type is now nearing completion, and
several smaller sets are in operation for
short distance work. The two operators at
the Institute station state that they will be
glad to use both 2XAP and ZCDC in inter-
collegiate communication and in American
Radio League work as much as their rather
limited time permits.

From all this it is apparent that the Mon-
day evening concert programs, with which
the radio public of the country is now so
familiar, represent but a part of the wireless
activities of the Rensselaer Polytechnic In-
stitute’s versatile radio station.

Blrds Song,Mystery

(L. axauus aitd Herbert)

At a recent demonstration, three mechanical
birds were made to move their heads and
sing in the most mysterious manner. The

birds sang the Mendelsschn “Spring Soag”™
and moved in a very natural manner.

Makes Deaf H ear

(C. Keystone View Co)
Geo. Farrar, 12-year-old lad, attending
California School for the Deaf, claims
perfected a means of enabling the

fr
siE

hear by means of vibrations. Power
fiers are used in connection with phones
diaphrams are unusually thin, se that
vibration aguinst the dead ear drums

as strong as possible.

1!

if
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The “Farthest North” Broadcasting

O amateurs, sitting in nice cozy,

warm rooms, with loud speakers
and all the newest accessories which
make the up-to-date radio set, this ar-
ticle is addressed. Imagine, if you
will, that instead of being where you
are, you are up in ‘“the farthest
north,” where the wind is biting cold
and where the snow lasts for ten
months in the year instead of ten
weeks. Add to all this the hardships
of working under the most adverse
conditions possible, and you will have
a slight idea of what the crew of the
“World’s Farthest North Radio
Broadcasting Station” has to con-
tend with.

This broadcasting station in ques-
tion is the one located on Jan Mayen
Island, a tiny cone of an extinct vol-
cano, in the Arctic Ocean, .north of
Iceland. This station is financed by
the Norwegian Government, and is in
charge of Akbard Ekerold, an Ameri-
can citizen.

This station was erected by Norway,
as a Central Weather Broadcasting
Station, because of the fact, well un-
derstood by scientists, that all weather,
be it good or bad, warm or cold, windy
or calm, originates in the Arctic zone.
This is the first of three stations that
will be erected in the Arctic, and when
the three are in operation, it is ex-
pected that weather predictions, orig-
inating from the chain of-stations, will
be so accurate that storm warnings can
be sent out with amazing accuracy, and
many lives and millions of dollars can
be saved.

Imagine the captain of a large ocean
liner crossing the vast expanse of
water. Suddenly, the radio operator
picks up the telephone that connects

Station
By J. L. Wilkie

(C. Gilliams Service)

The Ekerold party that eltabluhed the station. Mr Elkerold, who is in direct charge of
this station, is the second man on the right. The man at his left is chief operator.

with the bridge. “Yes, sir. Jan
Mayan Island Just sent out a storm
warning of a hurricane originating
over latitude , longityde , and
sweeping rapidly southeastward.” "The
captain, plotting his course, and the
course of the hurricane, finds that if
he continues on the direct course he is
pursuing he will cross the path of the
storm in a certain number of hours.
Therefore, secure in the knowledge
that he possesses he is able to either
change his course or make such
changes as he thinks necessary for the
safety of his passengers.

(C. Gilllas Service)
The antennae used by the world’s “farthest north” broadcasting station, established by the

Norwegian Government for the purpose of broadcasting weather forecasts, marks the outpost

of civilization.

It is located on Jan Mayen Island, in the Arctic Ocean.

These daring pioneers of this out-
post of “radio communication” are to
be commended. The service that they
render to the public in general cannot
be measured in terms of dollars and
cents.

m——

(C. Giliams Service)

Transmitting apparatus used, As travel is
impossible for nearly seven months of the year,
it was not thought advisable to install the
regular telephone apparatus. Therefore, regular
spark transmitting apparatus is used.
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Radio Frequency vs: Audio Frequency
Amplification
By M. C. Batsel

Radio Engineer, Westinghouse Electric & Manufacturing Company

ONSIDERABLE confusion exists in the minds of the

public regarding the functions of radio frequency
and audio frequency ammplifiers. In this article I shall
endeavor to give the distinguishing difference between
these two methods of amplification, and to point out the
advantages of each.

If music or speech is received by means of a detector
tube only, without regeneration or other amplification,
the music is not very loud, even when received from a
nearby, powerful station. Distant stations, though received
distinctly, may be so weak that they are heard with difhculty.
When weak stations are heard distinctly, they may be made
as loud as desired by using audio frequency amplification.
If head phones are to be used, there is little or no advantage
in using more than one of audio frequency amplifica-
tion, as experience has shown that if the music or speech
cannot be heard distinctly with one efficient stage of
amplification and good head phones, they cannot be heard
with any amount of audio frequency.

If an efficient loud s r 1s used two stages of audio
frequency amplification will give about the same strength
as an ordinary phonograph, provided the music can be
heard distinctly on the detector tube alone, and if sufficient
power can be delivered by the last amplifying tube. It is
often advisable to use two tubes in parallel in the last stage
of amplification unless a much higher plate voltage is pro-
vided for this stage than is used for the first stage. Addi-
tional stages of audio frequency amplification can be added
to make the music or speech as loud as may be desired.

In order to preserve the quality of music and speech, the
audio frequency amplifier must be capable of amplifying
practically all audible frequencies. All noises due to bat-
teries and tubes are, therefore, amplified to the same extent
as the music. For this reason it is necessary to use plate
circuit batteries especially designed for use with vacuum
tube amplifiers and to have all parts of the circuit well
insulated.

Audio frequency amplification is absolutely necessary for
satisfactory operation of a loud speaking receiver. l-éince
the advent of radio broadcasting much development work
has been done to improve the audio frequency amplifier,
and as a result amplifiers hav. !-zen developed which pro-
duce practically no distortion of music or speech, and loud
speaking receivers are now available that reproduce music
so accurately that it meets the approval of the most exact-
ing critic.

All radio detectors that can be used for the reception of

music are least efficient when the received currents are
weakest. For this reason radio frequency amplification is

desirable.
Radio frequency amplification strengthens the received

currents before they are changed to audio frequency by the
detector. Thus by using radio frequency amplification,
stations can be heard distinctly which cannot be heard o
a simple detector and with any amount of audio frequenq
amplification.

The most widely used and simplest form of the radio
frequency amplifier is the form represented by the Am
strong regenerative circuit. This is also the most efficient

means of obtaining radio frequency amplification. No

additional tubes are required, the same tube being used as3

radio frequency amplifier and a detector. Most all effcient
radio frequency amplifiers, that operate on the wave lengths

used for broadcasting, function on account of regeneration.
The regenerative detector tube produces -about the same
amount of amplification as can be obtained by using two
stages of radio frequency with transformers. If mort
amplification is desired than can be had with a regenerative
tube 1t is necessary to use at least three stages.
The benefits accruing from the use of a great amount

of radio frequency amplification are: it gives greater sen-

sitivity ; smaller antennae or coil antenna may be used;and
due to the greater sensitivity very loosely coupled antenna

and secondary circuits may be used, resulting in a greater
selectivity.

The greatest use of multistage radio frequency amplifiers
is where receivers are located in apartment houses or it

other locations where an efficient antenna cannot be erected,
or when extremely weak stations are to be received. The
loud speaking receiver with three stages of radio frequency

amplification usually has at least six vacuum tubes. The

expense of maintaining the tubes and batteries is, of course.

greater in proportion to the number of tubes used.

During
from atmospheric disturbances when small antenna or coil
are used with the radio frequency amplification. This 5
due to the fact that the small antenna is less affected by
atmospheric disturbances, than is the large antenna,

the summer months there is a greater freedom

proportion to the energy received from the transmitting

station.

The development of tubes requiring a small amount of
filament energy and operating on dry cells should gives

considerable impetus to the development of multistage radio
frequency amplifiers.

The elimination of the storage battery as a necessary part
of the receiving equipment makes it possible for those who
desire to operate a radio receiver in a well furnished room

to do so without danger of injuring the floor coveringsand

woodwork. The entire equipment using dry cells may b
enclosed in an attractive cabinet and requires no attentio
except an occasional renewal of dry cells. These can be
purchased at any electrical supply house.

e
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Gov. Alfred E. Smith’s

Saturday, Feb. 3, outlined his plans and

it possible for business men in New York

Noon Hour Address.

Broadcast

Governor Alfred E. Smith of New
York, who appeared before a special
noon hour meeting of the New York
Board o ‘¢ and Transportation on

policies toward the big problems that con-
front him in his second administration.
Governor Smith's address was broadcast
direct from the clubrooms of the New
York Board of Trade and Transportation
at 41 Park Row, New York City, on a
360 meter wave length by WJZ.

The broadcasting of this address made

State to get the Governor’s viewpoint a!
the same time or perhaps a fraction of 8
second before the gathering at the club
rooms. Sound waves travel by radio ovef
a million times faster than they tr
through the air; namely, 186,000 miles
second by radio and only a thousand fe¢t
a second through the ag
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Eftficient Radio Control of Battleships

By Garrett F. Erskine

fact, everything that is possible with
out recently by the United States a full crew of men was attempted and
N avy is the control of a battleship by successfully carried out.

means of radio from an airplane a%ove Of course, the principle of radio con-

ever been on such a tre-
mendous scale. While the maneuver-
ing of the ship was in the hands of
the operator in the airplane or on the

NE of the latest inventions tried

e ———— e S e i e S
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(L. News kvents)

—also from another battleship miles
distant. The apparatus installed con-
trolled the speed of the vessel, steering
it at the will of the operator on the
remote vessel, fired the guns; and, in

trol has been known of for several
vears, and many small models of both
ships and automobiles have been
successfully built and worked ; but this
is the first time that radio control has

distant ship, there were still
men aboard the radio-controlled ship
to enable the men to take the ship back
safely in case any trouble was experi-
enced with the control ap

In this maneuvering of the ship a
special wave-length was used to pre-
vent any trouble being caused by in-
terference.

The mechanical details, such as the

loading of the guns and the stl.rtin,
of the fires in the boilers, were, o
course, impossible by remote control,
and were done by the gunners and fire-
men aboard the ship; but the actual
firing of the guns and steering of the
ship was independent of the few men
aboard.

The United States Government is
the first to successfully utilize radio as
a means of controlling vessels, and,
although many other governments have
been attempting it, we are the first to
really do it successfully. This, of
course, will be of the utmost impor-
tance in case of any future trouble
necessitating the use of men and battle-
ships. It will mean a great saving of
life in case of war, and will also mean
that the immense number of men that
have heretofore been a necessary part
of a ship’s complement will be reduced
as all the necessary maneuvers can be
executed from an airplane above,

—

(C. Fotograms, N. Y.)
Colomnel Edward H. R. Greemn, millionaire som

laboratories In the United States, and some of
hes given ever to the purpoes of improving radio.

Col. E. H. R. Green an Arde

of
the

the late Hetty Crwem, is a radic fan of the firet water. He hee G St

moet eminsat radio experts tn the world are werking out their ideas In his haberutery, which
Col. Greem is an ardent experimentsr himeelf, and spends many
laboratory, and the radiophone station at Round Hills, Mass., has been heard at great distances. The photo shows eme cermar
with Col. Green in the center right-band side spending a pleasant few momants Neteming iu.

nt Radio Fan

\
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Latest List of Broadcasters Totals

By Carl H. Butman

broadcasting began in September, 1921, fewer new

stations were licensed during the past month than
dropped out, indicating that the field for broadcasting is
practically filled. This is not to be wondered at, officials
point out, because the “saturation point” has been reached,
Many fans say, “Well, there are enough anyway; we don’t
want any more; let the better ones survive.”

Today there are 570 broadcasting stations, 28 of which
are in the B Class on 400 meters, the balance being on the
more popular 360 meter wave. On January 1 there were
576, showing a loss of six during the month. While there
were 28 new stations licensed in January, 34 old ones failed
- to renew their licenses.

On the first of February last year, there were only 36
stations licensed in the new pastime of broadcasting—
today there are almost 16 times that number. Many peo-
ple believe that this is far too many, particularly since they
are not well distributed on the 360 meter wave. The radio
bill, however, provides for the distribution of a large num-
ber of new waves, which will aid in decreasing the inter-
ference. Competition is creeping into the game. The
best equipped stations giving the best service to the fans
will probably become the permanent ones in the long run,
it is believed. |

Within the past week, seven new broadcasters were
licensed by Mr. Hoover’s Radio Section, and two Class A
stations were transferred to the B Class, on the 400 meter
wave. '

WASHINGTON, D. C.—For the first time since

List of New Broadcasting Stations

WRAV—Antioch College, Yellow Spring, Ohio, 200
ant\t’sQAO—Calvary Baptist Church, New York, N. Y., 100
ant{?f’AZ—Koch, Dr. John R., Charleston, W. Va., 20
wzit{tls".CV—Mahaffey, Jr., Fred, Houston, Texas, 50 watts.

WRA J—Pickering Co., M. H., Pittsburgh, Pa., 500
wa\t?t’BAR—Press Publishing Co., Muncie, Indiana, 10
::\tht:/':éAA—Sprague, B. S. Elect. Co., Marietta, Ohio, 25

Transferred from Class A to Class B Stations on
400 Meters

KFI—Anthony, Earle C., Inc., Los Angeles, Calif., 500
watts.

KPO-—Hale Bros., Inc., San Francisco, Calif., 500 watts.
Broadcasters Which Have Stopped

The thirty-four broadcasters which have not renewed
licenses and consequently were deleted from the records
of the Commerce Department during January follow:

Broadcasting Stations Deleted

WLAO-—Anthracite Radio Shop, Scranton, Pa.

KZY—Atlantic-Pacific Radio Supply Co., San Tran-
cisco, Calif.

WNAJ—Benson Co., Chicago, IlI.

KFBN—Borch Radio Corp., Oakland, Calif.

WOE—Buckeye Radio Service Co., Akron, Ohio.

KDYO—Carlson & Simpson, San Diego, Calif.

WPE—Central Radio Co., Inc., Kansas City, Mo. (Re-
licensed at Independence, Mo., Jan. 5th.)

KFBM—Cook & Foster, Astoria, Oregon.

WSX—Erie Radio Co., Erie, Pa.

KDZW-—Gerdes, Claude W., San Francisco, Calif.
KFAC—Glendale Daily Press, Glendale, Calif.
WDAQ—Hartman-Riker Electric & Machine Co,,
Brownsville, Pa.
WKAZ—Landau’s Music & Jewelry Co., Wilkes-Barre,
Pa. |
WKAD—Looff, Charles, East Providence, R. 1.
WBA J—Marshall-Gerkin Co., Toledo, Ohio.
KVQ—McClatchy, James, Sacramento, Calif.
WDAV—Muskogee Daily Phoenix, Muskogee, Okla.
KDZP—Newbery Elect Corp., Los Angeles, Calif.
KFC—Northern Radio & Elect. Co., Seattle, Wash.
WBAB—Potter, Andrew J., Syracuse, N. Y.
WAAX—Radio Service Corp., Crafton, Pa.
KYY—Radio Telephone Shop, San Francisco, Calif.
WNAG—Rathert Radio & Elect. Co., Cresco, Iowa.
WGAS—Ray-Di-Co. Organization, Chicago, Ill.
WFO—Rike Kumler Co., The, Dayton, Ohio.
WPJ—St. Joseph College, Phila., Pa.
KFBQ—Savage Elect Co., Prescott, Arizona.
WHW-—Seeley, Stuart W., East Lansing, Mich.
WSN—Ship Owners Radio Service, Inc., Norfolk, Va.
KJC—Standard Radio Co., Los Angeles, Calif.
O}}{VCAQ—Tri-State Radio Mfg. & Supply Co., Defiance,
io.
WJAL—Victor Radio Corp., Portland, Me.
WNAH—Wilkes-Barre Radio Repair Shop, Wilkes-
Barre, Pa.
WJAU—Yankton College, Yankton, S. D.

X

—

First American Aircraft

~ Licenses Issued
By W ashington R. Service

ASHINGTON, D. C.—Radio as a safety measure

for the protection of pilots and passengers has

come into its own in air travel as well as on the
sea, where its value was first realized. Seven airplanes and
flying boats are now equipped with radio and answer to
regular calls.

The first American aircraft, other than those of the
Army and Navy, which are all radio-equipped but not
licensed, to be licensed as a limited commercial station was
?ne belonging to the Airline Transportation Co. of Cali-
ornia.

Aircraft Licensed as Limited Commercial Stations on
525 Meters

KFBI—Airline Arrow, No. 1, Airline Transportation
Co., Los Angeles, Calif., Aug., 1922,

KFBY—Balboa, Aeromarine Airways, Inc., New York
City, Jan. 18, 1923.

KFBA—Buckeye, Aeromiarine Airways, Inc., New York,
Dec. 22, 1922,

KFBF—Gov. Cordeaux, Aeromarine Airways, Inc., New
York City, Jan. 18, 1923.

KFBJ — Nina, Aeromarine Airways, Inc., New York
City, Jan. 18, 1923.

KFBM—Ponce de Leon, Aeromarine Airways, Inc.,
New York City, Jan. 18, 1923. ]

KFBZ—Santa Marie, Aeromarine Airways, Inc.,, New

" York City, Jan, 18, 1923.
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By George W . May

tuning coil having one, two or three sliders. Many
are in use since the idea of broadcasting swept the
country, probably because they can be constructed quickly

ON E of the old-time devices used for tuning was the

Honeycomb Goif
/

but there is shown herewith a hookup that is the “cat’s
meow’’ when it comes to breaking in on DX stuff. You
don’t have to throw everything you have into the paper
bag or into the furnace, but just make a list of its parts and
look over the ones needed. The parts consist of a vario-
meter, a 22-volt B battery, 43 plate variable condenser,
vernier type, a grid condenser and leak, a vacuum tube and
its etc., and also a honeycomb coil with switch.

The leak in this hookup is a very critical part of the
sketch and most careful attention should be given the tube.
Also it permits the amateur, with the use of the honeycomb,
to get up on the higher waves and listen to the trans-
oceanic stations as well as the shorter ones. It utilizes
a simple circuit by carrying a wire back from the plate
to the antenna lead so that a honeycomb coil can be used
with the variometer. Rapio WorLp of Nov. 25 showed
the original May circuit—a diagram similar to this. Under
ordinary circumstances this would constitute a tickler coil,

A new single-circuit, ome-tube set that will
keep the experimenters busy for a while. The
grid leak in this set is very critical. By the
use of the honeycomb ceil, any wave length
may be reached. When short waves are de-
sired, the variometer alone is used. Extreme
care should be taken in the wiring of this set.

and easily, but their efficiency is not to be compared to the
results obtained with variometers, or honeycomb coils,
Several new hookups have appeared from time to time,

phone novice.
of the

proceed easily

but in the present case it is only in the apparatus.
The tuner takes in all wave lengths from the amateur
to transatlantic by merely shifting coils.
assemble and admirably serves the purpose of the radio-
For the beginner or tg
crystal class it is, in my opinion, “the
Never mind the mounting
Just take a brief glance at the diagram and proceed to the
makeup. A set of coils covering the desired range should
include D.L. 75 up
Using this set and hookup without any coils gives you a
range within the broadcast limit.
most of the high-po
MUU and IDO could be read with ease. Very
ficulty is experienced with the set in tuning or oscillating.

The beginner should make a study of the circuit and
until he masters it, and he will find that
after while he will start to add a two stage amplifier for
volume or louder signals.

It is simple to

e amateur getting out

goods.”
of the parts of the panel.

to 1500 inclusive.
With a D.L. 1500 coil

wered stations such as POZ, FL, YN,
little dif-

—

A Literary Critic for Broadcasting

ALL over the country, KDKA, the radio
telephone broadcasting station of the
Westinghouse Electric and Manufacturing
Company is recognized as having about the
best trained announcers of any broadcasting
station.

The reason for KDKA'’s reputation, which
is deserved, is because that each announcer
is trained carefully preceding each program.
A supervisor who acts as a literary critic
listens to the reading of each announcement
prior to its being broadcasted and corrects
any inaccuracies or grammatical errors that
may be found.

This voice culture is an important part
of the broadcasting plan. Each announcer
is chosen because of the quality of his voice,
for each broadcasting station is known
through its announcers.

Since KDKA was first started three years
ago, this constant supervision has been ex-
ercised over the men who tell the radio fans
what is being done. .

At East Pittsburgh is located T. H. Bailey
Whipple, Literary Critic of the Publicity
Department, who exercises a constant sup-
ervision over all those who speak from
KDKA, in the broadcasting studio. This
supervision has been the cause of KDKA

receiving a great deal of praise for its
“voice.” Eag day any number of letters
are received which state that KDKA was
heard best at any station because of its
good voice. Part of this praise is due to
the radio engineers and part of it to the
quality of the announcer’s voice.

It has been a long time since any error
has been broadcasted from the Westing-
house station. Theoretically, there is no
reason why any mistakes at all should be
sent out, but as it is impossible to read proof

. on a man’s voice, as can be done with print,

errors do sometimes occur. |

It is astonishing to find how quickly er-
rors are caught and how many people write
in about them. It is, of course, entirely
possible, that in an audience of several hun-
dred thousands, there are many literary
critics, but it seems the radio fan is more
critical than any other class of people.

An instance of what a broadcast error
will stir up happened many months ago at
KDKA. A new announcer, who had been
rushed into the breach to fill an unexpected
vacancy, unconsciously mispronounced the
name of an Italian co .. His slip was
slight and hardly noticeable, but within the
next few days letters from all parts of the

Union, including those from musical circles,
college professors, and other widely diverg-
ent paths were received, all calling atten-
tion to the fact that KDKA had been in
error.

Since that experience, which was painful
to the pride of the radio officials, very, very
few errors have been allowed to go un-
‘noticed, and the announcer who makes an
error always corrects himself immediately
or knows that he will hear about it from
those “higher up.”

It is only by constant supervision and
training that a broadcast program can be
made perfect, and it is felt that KDKA has
set an example for other stations that will
tend to make the average broadcasting in-
tellectually higher, and what every critic

want tically correct and elocution-
ally pergect. '

Youmer

Jibbs: “Have you got Davenport yet?”
Fibbs: “No, we decided to get twin
beds instead.”

Subscribe for Radio World, $6.00 a
year, $3.00 six months, $1.50 threé months.
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The Radio Pr‘in;er

A Weekly A. B. C. of Radio for the Beginner, in which Elementary

Facts and Principles Are Fully and Tersely Explained and all
Words and Terms Used by Amateurs and Experts Defined

HAT is the purpose of the radio
' compass?

By means of the radio compass
(direction finder) a person is enabled
to determine the location of a trans-
mitting station. In locating stations
generally two or three sets are
employed, usually some distance apart.
By plotting the direction of each of
the received signals on a map or chart
the exact location of the transmitter
can be found.

* kX

Upon what principle does this
apparatus operate?

A radio compass, or direction finder,
operates upon the principle that, when
a coil is turned so that the plane of
its windings is perpendicular to_the
direction of an emitted electric wave,
the induced E. M. F. is at a minimum;
but when the coil is turned so that the
plane of its windings is parallel to the
direction in which the waves are travel-
ing the lines of force cutting the coil
will be at a maximum, and the signals
will be the strongest. In the operation
of such a coil (loop antenna) used for
direction finding there is what is
termed a broad “maximum.” By that
is meant that there is not a critical
position in the rotation of the coil at
which the signal intensity in the re-
ceiver will be of such intensity as to
be readily distinguishable from other

signals originating within a number of
degrees on either side of it. This is
overcome, however, by rotating the
coil so that the plane of it is at right
angles to the incoming signals. When
this is done a sharp “minimum” signal
will be heard, and more accurate bear-
ings may be determined.
: x % %

What are some of the advantages of
using a loop antenma for receiving
sets?

By use of the principle above out-
lined it is seen that loop antenna
lessens interference by providing a
directional effect. It is therefore
easier to tune out stations that are not
desired. Static or atmospheric dis-
turbance is lessened. Inductances are
unnecessary, the tuning generally being
accomplished by means of a variable
condenser in parallel with the loop and
changing the plane of the loop in rela-
tion to the dire:tion of the signals.

x %

Can an outside antenna be sasd to be
directional?

It is a generally accepted fact that a
straight-wire antenna is more or less
directional in the direction of its plane.
By this is meant that, if the antenna
lies east and west, the signals will be
slightly stronger from either the. east
or west than from the north or south.
This slightly different intensity, how-

ever, is not noticeable, as the difference
is so slight that it matters little..
x K % -

Which antenna ts considered to be
best for general use?

A one-wire aerial from 60 to 100
feet in length and 40 to 70 feet in
height is generally considered to be
most efficient for :;verag’e use.

* *

In erecting an antenna, what precau-

tions are necessary?

When erecting an antenna it should
not be allowed to touch any walls or
iron structure. It should be well in-
sulated. It should not cross any power
lines. It should not be too long, other-
wise trouble will be experienced when
short-wave reception is desired. The
lead-in should be brought in to the set
through an insulating bushing. If
more than one wire is used in an
antenna the diameter of the lead-in
should be approximately the combined
diameters of the number of wires used.

x x x

What is the purpose of a “ground
switch”?

The purpose of a ground switch is
to connect the antenna directly to the
ground when it is not in use. Accord-
ing to the new regulation of the Board
of Fire Underwriters they are not
necessary 1f a device called the
Vacuum Lightning Arrester is used.

g

An Accidental Discovery
By D. P. Metzgar )

AFTER spending considerable time in
experimental work, and building all
of the popular circuits and a few of my
own, I had one of the most puzzling
things happen with my outfit that I have
ever experienced.

One day I wanted to get a local con-
cert, and not having a suitable circuit
at hand, I built the well known wvario-
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How the amplifiers was mounted.

meter circuit. Completing this, I placed
it in my cabinet.

I am-using a well known two-step am-
plifier which is enclosed in a steel, oval-
shaped cabinet. I mounted the two-step
in the center on the lid of the cabinet
and proceeded to replace battery and
phone connections. I placed in the grid,
a .0005 condenser without a grid leak.
After a moment of tuning, I knew that
something was wrong. 1 went over the
circuit “three times and found things in
perfect order.

In one last effort I lighted my tubes,
but got no results. I started to raise the
lid of my cabinet and immediately “The
Star Telegram” came in loud and clear,
and within the course of an hour I had
copied nine phone stations, including

SB, the Atlanta Journal.

I found that tuning with variometers
and with secondary had no effect what-
ever on the music while I had the lid
open at different angles.

Most of you radio fans will know that
the induction from the two-step through
the lid of the cabinet was the cause of
this, yet how many of you can take this
little incident and work out a simplified

tunin% device that may aid the coming
radio

Tuned by raising and lowering top.
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WJZ Heard trom Coast to Coast
By John Kent
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ink
ie a very wull-defined arva where they have suddenly drepped off.

showing the emcrmous rucge of the breadoasting statiom

HE map of WJZ’s distance record shows the range

of one of the largest eastern broadcasting stations. It
is what you would see were you to visit station W]JZ, the
Westingiguse broadcasting station at Newark, New Jersey.
By this method, originated by the operators at the station,
when they receive a letter or a telegram from some locality
hitherto unheard from, they place a colored pin in the city
mentioned. This gives them a ready reference as to where
they have been heard.

In all the operators have charted over 183 towns, the
furthest west being located in California and Oregon. Fifty
reports have been received from England and a number
from France, telling of entire programs received, and one
ship at sea has heard this station on a crystal detector using

WiZ a

N N. J.
tco make them stand out. You will notice that the best receptien hes been accemplished

This fs a ready referense for this station, showing where it has besmn bheerd.

two steps of audio frequency amplification while 1,750
miles out of New York harbor.

This station receives so much mail during the day, that
were it to announce the names of letters received over the
“air” they would not have any time for the rest of their
program, and so they just stick a pin in the map and ac-
knowledge the letter otherwise. This was impressed on the
writer on his visit to this station. An enormous pile of
mail, from all parts of the continent, and some from foreign
countries, was in stacks in a large table, and being read
by two girls. It looked like the mail room of a mail order
house instead of a broadcasting station, and vividly im-
pressed on our mind the enormous range of this most
powerful station.

—————

-

Has itYEver Happened to You?

OUR Set is working fine—in other words, “it's the

cats!” Your door-bell rings, and your next door
neighbor steps in. “I just thought I would invite
myself over to hear the set that you have been bragging
so much about.” “Sure; step right in. Chicago is just
on with some fine dance music.”

You go into the room, light up your tubes. adjust
your phones comfortably, and start tuning. Nothing
happens (it .never does) and you start to get worried.
“Oh, may be he has just shut down for a little while.”
“Oh, well, I see where they have Senator Glabbout

talking at Newark tonight. Can you reach him?”
“Can I reach Newark! Don’t make me laugh. It comes
in so loud that vou can’t wear your phones—wait, here
1s somebodv.  Hear that squealing noise?’ *Yes, who
s 1t?” “Well, I don’t know: wait until he talks.”

A very faint and weak voice announces, *“Senator
Glabbout, will now entertain the radio audience with
a very interesting talk on ‘My Travels Through Wash-
ington in a Flivver.””

“I thought that he was talking at Newark, tonight?”

“Yes, something must be wrong. It never acted this
wav before.”

And then you wonder what your friend thinks of you.
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Transmission via Westinghouse
By D. G. Little
Radio Engineer, Westinghouse Electric and Manufacturing Company
OME very interesting things have and Michigan seem to receive | Newark voice becomes again a reality at the receiver.

been discovered about radio transmis-
sion since broadcasting began. The pur-
pose of this talk is to tell you something
about the peculiarities of radio transmission,
something about the difficulties encountered,
and something of the development that is
under way to overcome these difficulties.

Consider for a moment some of our dis-
tance records: KIDKA has been heard on
board a ship in the Pacific Ocean a distance
of over 5,000 miles from Pittsburgh; also
ir Chile, South America, a distance of
400U miles. Our Newark station “WJZ” is
being heard almost nightly in England and
France and has been heard on board a ship
in the Mediterranean, 200 miles east of
Gibraltar. There seems to be almost no
limit to the distances the radio waves travel
under exceptionally good atmospheric radio
conditions—the average range of these sta-
tions is of course not nearly so great as that
mentioned. '

We are in the habit of thinking that
radio signals travel incredibly fast, with the
speed of light, at approximately 186,000
miles per second. Of course this is fast
compared with our fastest automobiles and
airplanes, but it is nevertheless a perfectly
definite rate of speed. Let us figure out
the length of time it took that artist’s voice
«w 12ach the listener in the Pacific Ocean.
5,000 miles away. The artist probably stood
two feet from the microphone in KDKA'’s
studio. It required two-thousands of a sec-
ond for the sound wave from the artist’s
mouth to reach the microphone. Another
two-thousandths of a second elapsed while
this sound was being turned into electrical
vibrations and then placed upon the trans-
mitting antenna. The 5,000 miles was then
traveled in twenty-seven thousandths of a
second. Another one-thousandth of a sec-
ond might be required for the electrical
vibration to be turmed back into sound at
the receiver; giving a total elapsed time of
thirty-two thousandths of a second. Now
since we do not readily think in thousandths
of a second this, to use an old familiar illus-
tration of the speed of sound, would be the
length of time required to hear the stroke
of a hammer if you were standing thirty-
five feet away.

One might think offhand that the radio
waves originating at the broadcasting station
would travel outward with an equal strength
in all directions, and that at a certain dis-
tance a receiving set would give a signal of
whether the receiver was north, south, east
or west of the transmitter. One might also
think that this signal would be constant in
strength whether the season were summer
or winter, daylight or dark. The broad-
casting listener is learning that this is far
from being the case. Distant signals are
much stronger in the winter than in sum-
mer. Signals are received much louder at
night than in the daytime. As to the direc-
tion from the transmitter, each broadcasting
station seems to cover certain localities much
better than others.

Take for example reception in Boston
from Station WBZ at Springfield, Mass, 100
miles distant; from WJZ at Newark, 250
miles distant; and from KDKA at Pitts-
b , 550 miles away. On the average
KD is received better in Boston than
either WBZ or WJZ; although it 1s over
twice as far away and in the same general
direction. Likewise KQKA 1is received
better at Springfield than in Newark. On
the other hand the States of Ohio, Indiana

better than KDKA, although Newark is
twice the distance. In other words, the
area covered by each broadcasting station
has some dead spots where this station is
received but poorly, and likewise some local-
ities where reception is very good.

In addition to the effects just described
there are variations in signal strength from
night to night which seem to sweep over
the country like a cloud. In a certain local-
ity for example, eastern stations may be re-
ceived well, and western stations will be
weak on a certain night, while the next night
the reverse may be the case. On a third
night, however, both eastern and western
stations are loud. This then would be con-
sidered an exceptionally good night for radio.

Then there is fading, a name which has
been applied to rather rapid changes in
signal strength. This effect is noticeable
only with stations over 100 miles away. A
distant station may be loud for a few sec-
onds and then may die down or be lost al-
together for a relatively short space of time.
Fading, no doubt, has been noticed by a
large number of broadcasting listeners when
trying to hear distant stations. To say the
least it is rather annoying. Dead spots are
generally constant; seasonal variations can
be expected, but good and bad nights and
fading cannot as yet be predicted. Observa-
tions have been made by the United States
Bureau of Standards on this fading with-
out anything being proved except that this
effect seems to follow no definite laws nor
be caused by any particular condition of
weather.

Broadcasting difficulties due to the above
conditions are more or less beyond the power
of the radio engineers to correct. Of course
as a general remedy, more power may be
used at the broadcasting station, but this
may cause trouble due to interference, par-
ticularly in congested areas where there are
a number of broadcasting stations. The
maximum output is now designated by law
as 1,000 watts.

The quality of transmission must be im-
proved to the point where the speaker’s

Extraneous noises must be kept out of the
radio transmitter so that they will not in-
terfere with the speaker’s voice. The wave
length of the broadcasting station must be
kept constant so that the listener may be
able to adjust his tuner dial always to the
same point to hear a certain station.

Before any mmprovement in this direction
may be noticed however the Government will
be obliged to limit the number of stations
in use at one time in a given locality, and
assign separate wave lengths to those sta-
tions that operate at the same time.

You may be interested in some of the
precautions taken at Westinghouse stations
to insure that grams are not interrupted
through failure of apparatus. The most
vital part of the broadcasting set is the
vacuum tubes which generate the radio fre-
quency carrier wave, and modulate this
wave according to the voice frequency.
These tubes are exactly similar to the small
tubes in your receiving set, except that they
are many times larger. Every Westinghouse
station carries a complete spare set of nine
of these tubes for replacement in case of
failure of one or more of those in use. Each
station also carries spares of such as
condensers, inductances, etc., which may fail
in time. In addition a large stock of tubes
and parts is carried at the East Pittsburgh
works ready for immediate shipment to any
station.

The studio equipment at Westinghouse
station 1s installed in duplicate, that is, there
are two sets of entirely separate sound
pick-up and amplifying apparatus. Either
set may be used, leaving the other set al-
ways in reserve.

It is absolutely essential that we keep on
improving or else the listening public will
say we are slipping backward. Experi-
mental work is constantly going on at the
East Pittsburgh works towards perfecting
each part of the rather complex system.
With proper government regulation and the
co-operation of all broadcasting stations
with the listening public radio broadcasting
will become the service that it should be.

Electrical Experts Hear First Transatlantic

.......

1l P

(C. intemational News -Photoc)

The foremost electrical experts of the United Kingdom Hsteming in on the first wireless
telephone message transmitted between England and the United States by the American
' Telephone and Telegraph Co. Signor Marconi can be seen seated in the middle of the group.
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IT is fairly well agreed that where men
4 are called upon to perform rigorous and
exacting service there should be some means
provided for healthy and needed reaction.

The Lighthouse Service solved one prob-
lem by giving the light-tenders along the
coast a very liberal amount of shore leave.
Until the radiophone came along, however, it
could not solve the problem of occasional
diversion while the lonely sentinels of the
deep were on duty. Now that the radio-

hone is here with its myriad attractions, the
f.ighthouse Service has lost no time in bring-
ing it into play, not only for intercommuni-
cation between lighthouses and lightships,
but also for the entertainment of the man
or men on duty.

With this latest addition to their already
powerful apparatus, the big lighthouses and
lightvessels will have as comprehensive an
array of instruments as any station ashore.
The Fire Island Lightship outside of New
York, for example, has a complete telegraph
and telephone transmitter, and an up-to-da
regenerative receiver with amplifying unit
complete. It has also a radio beacon de-
vice, with which it can throw radio waves
in one direction much in the same manner
as the lamp on its foremast throws out rays
of light.

All lightships, however, are not so well
equipped as the one guarding the approach
to the busiest harbor in the world. To some
lightships, the radiophone will come as a
boon, and will be the first radio apparatus
of any kind to come on board. Think of
those lonely old ex-mariners sitting in won-

(C. Kadel and Herbert)

Preparing the loop aerial on the Ambrose Chan-

nel Lightship, used in connection with direction-
finding service.

ranstorms Life for the ~
thouse Keeper and Lightship

By Albert J. Fieldson
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(C. Kadel and Herbert)

The Ambrose Lightship, which has just been equipped with the latest radio spparatus to aid
ships at sea. It has a complete direction-finding equipment, as well as the most up-to-date re-
csivers and tranemitters. This lightship guards one of the chammels of New York’s harbor.

derment before a radio outfit, and you have
one of the most interesting pictures the
science can give. The almost continuous
concerts coming from broadcasting stations
in New York or its vicinity have made life
something more than the undying sense of
duty so marked in these men.

Not only the lighthouses and lightvessels
offshore need the radiophone. It often
happens that stations situated within sight
of land are cut off from the shore for
months at a time, while the winter’s wind
howls and the stormy seas rage. Even the
government tenders are unable to reach the
near-by station with provisions and other
supplies. During these long periods of en-
forced isolation, the keeper needs a cheering
word now and then, and there is no better
way to give it to him than by way of the
radiophone.

Rather early in the history of radio com-
munication, the value of wireless on board
lightvessels was demonstrated by two trial
outfits placed on board two lightships in the
English Channel. At that time, radio was
good for short distances only, thirty-six
miles then standing as the record distance.
This was in 1898, while Marconi was carry-
ing on his now famous experiments before
the Post Office officials in Great Britain.

The set at East Goodwin Lightship has not
been installed more than sixty days when a
heavy sea struck the lightship and tore part
of her bulwarks away. e mishap, the
first ever to be reported wireless, was
repaired in record time. This was in Jan-
uary, 1899, and as if the incident were not
enough fully to demonstrate the value of
the radio equipment, the East Goodwin had
the misfortune to be run down by the S.S.
R. F. Matthews on March 3, of the same
year. This accident, seriously endangering
the lives of the crew, was reported by wire-
less to the South Foreland Lightship, and
lifeboats were promptly dispatched to the
rescue.

In the interval, the other radio set, which
had been placed on South Foreland, had not

been idle. She had sustained no acgidents,
but the first message to go across theGSt:m'ts
of Dover was sent from that station, and
received in France at Chalet d’Artois,
Wimereaux, near Boulogne. It sounds ine
significant in the light of present day =
ress but at that time the spanning of the
channel was considered a feat. Although the
distance was not greater than the thirty-six
mile record, yet it was the connecting of
France and England withoyt visible wires
and the wonder of the day.
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(C. Kauel and Herbert)
First Officer G. H. Peters operating the direc-
tion-finding loop on the Ambrose. The recelving
sot consists of detector and six stages of audie
frequency amplification, as seen in the right reer.
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(C. Underwood & Underwood)

Receiving station of the Western Electric Co., Southgate, London, which received the first
official radiophone message from New York to London. The loop antenna shown in the photo
was the only one used in this work, and remarkable reception was reported. J. 1. Carty,
vice-president of the American Telephone & Telegraph Co., wrs the first man to emnjoy the
distinction of talking direct to London by the agency of a radiophone using low wave length.
In order to make absclutely sure of good reception, both radio frequency amplification and
audio frequency power amplifiers were used. While this is not the first time that radiophone
has been used to span the Atlantic, it is the first time that radiophone speech has been heard

over such distzances on low wave length, using a loop antenna for receiving.

' s, N. Y

; ine new 1l kilowatt Seimens transmitter recesiy -
A i This is the first installation of a transmitter of this type ™

(C. Underwon! & Underwood) powerful in use at the present time, having a relishle nzi
police stations of the City of New on the left is the oecillator, and the two smaller emes &

Spark transr - «hich will be used to ke:g the
touch wit! s. The photograph shows a squad of men being instructed in Wireless Operator L. H. Tampiin, of the S. S. Baa:":
it

of the - ts, These men will be later detailed as regular operators mitter. By means of this new installation
various stations throughout the city. communication with land during ber
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(C. Wide World Photos)

Broadcasting has become pop-
ular in the Far East, as shown
in the accompanying [Hustration
on the right. Viscount Shibusawa
recen broadcast the address
which made in Hibiya Park,
Toldo, om the occasion of the
fourth anniversary of the cele-
bration of the Armistice. The
fact that radio has taken such
a tremendous hold on all the
civilized countries of the world
shows the important positiem it
commands among the moet wee-

WORLD
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(C. Wide World Photo)
A scene from “The Traveling Salesman™ as it was broadcast by the players at the Gemeral
Electric Company’s station at Schenectady, N. Y. This particular scene Is

railroad station and this accounts for the telegraph instrument shewn in the phetegragh. Te
keep check omn how the program is being broadcast, the
of padded phones and in this way he is able te hear the
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Radio and the Woman
By Crystal D. Tector

A FRIEND of mine has written a letter to me and she claims
that she has at last solved the problem of assuring herself that
everyone that she invites will attend. She writes: “I sim ly put
‘Radio Party and Tea’ on the bottom of the card, and then f know
that every single soul of them will be there on time. I have never
had one person disappoint me, and occasionally the invited guest
brings along ‘a very good friend of mine.’” %Vell, what are we
going to do when every one of us has a set? Then we will have
to find some other way of enticing all the young men and “debs”

to attend “our teas.”
£ x %

LAST week, after reading the radio programs for the eve-
ning, we decided that we would listen to a speech by William
A. Brady, that eminent producer of Broadway plays, and accord-
ingly tuned in for Newark. Imagine our surprise when we were
told that it was impossible for William A. Brady, Senior, to be
present, but that his son, Wm. Jr., would come to his father’s rescue.
He gave a very interesting speech on conditions in the American
theatre, and as F. H. said later, “He must be a chip off the old
block,” but I think that the proverb “Like father like son” more
aptly fits the case.
. % %

AFEW of the girls interested in radio, in my town, decided

to take a trip through one of the large factories now making
radio apparatus. Of course, they left all the details to me, so I
wrote a letter to the president of one of the large eastern manu-
facturers and received a very courteous reply, in which he said that
at any time we felt so inclined, we should have no hesitancy about
coming “right in.” We did go “right in,” and I really have not
recovered yet. I never, never thought that the radio business was
carried on in such a tremendous scale. I couldn’t even start ex-
plaining it, because I' don’t know where to begin. All I can say
is this one thing: by the number of girls working, winding coils,
varnishing coils, soldering, etc., I think that there are more women

radio experts than men.
x ® %

WE (meaning F. H. and myself) attended a neighborhood
“radio dance” given by a well meaning radio enthusiast, the
other evening. Instead of dancing to radio music, we had to be
content to listen to a phonograph. The main reason being that
the program for that evening was made up mostly of vocal selec-
tions and classical music. I never met such an apologetic man in

my life. If he apologized once he apologized a dozen times. I
know that I listened to about ten of them. “I believe that if he
could have had a ‘real good cry’ that he would have felt much
better,” sarcastically remarked F. H. on the way home.

x5 Xk x

A VERY dear friend of mine, very well acquainted with a girl
& who is a school chum of a young woman that occasionally
sings at little formal teas and gatherings, stopped me on the street
the other afternoon, all excited, and in a voice that just shook with
emotion, said: “Gene is going to sing at —— broadcasting sta-
tion. Don’t you think that terrible! Why, she is lowering herself
to the level of a common performer.” Well, I never| “Lowering”
indeed, I think that she is indeed honored to be allowed to have
the hundreds of thousands of radio enthusiasts hear her voice. I
notice that the stations never lack entertainers of the very highest

typ?, even going so far as to dip into the ultra-exclusive operatic
circles.

* % % ;
RECENTLY found out that if while I am wearing the “ear
muffs” I put my hand near the variable condenser, shunting
the primary of the second step for a few seconds, the signals in-
crease almost 100 per cent, and then fade to normal. I happened
to do this the other evening while our neighbor, who is an expert,
angl consulting engineer for a large radio company, was making a
neighborly call. He looked surprised for a few seconds, then called
“What circuit are you using?” “Oh, look inside the cabinet and
figure it out,” Friend Husband very airily told him. Now our
neighbor is working feverishly nights, and his wife said that he
won't even sleep nights. I wonder if he has discovered somcthinﬁ
that we have been doing right along, and never took time to fin
out what caused it. “There goes another chance to make a million,
maybe two for all you know,” remarked Cousin Kate, “just be-
cause this one time you were not inquisitive, and now you won't
ride in Rolls-Royce.”
* % *

H. and myself have started a “Radio Supper Club.” We

e have gathered together all our enthusiastic radio friends,
“chipped in,” each to the full extent of his or her means, and
have bought a real DX set, which is now installed in the draw-
ing room of one of our more fortunate members, who has more
room in her home than she can use. Every Friday evening
about 10:30 we dance and nibble on a few choice tid-bits, and
“a good time is had by all.” We find it much more convenient
to do our dancing and eating in a radio atmosphere than to
endure the unpleasant necessity of having amusement superin-
tended by a police officer or a plain-clothes man.

e
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THE first actual attempt of two amateurs—one George H.

Pinney, of South Manchester, Conn., and the other Leon
Deloy, of Nice, France—to establish two-way communication
between America and France was not entirely successful. Mr.
Pinney, while heard in France, could not pick up the French
amateur at his station. Mr. Deloy was heard attempting to
answer by E. F. Laufer, owner of station 2AQP, located at 699
East 137th Street, New York City. The delay in reporting the
French amateur’s signals was due to the fact that Mr. Laufer
wished to verify the signals before making the story public.
It would seem that the French amateurs are paying more atten-
tion to their receiving apparatus (which must be really up to
date, from all reports) than to their transmitters, but just give
them time. That’s all they t:ee:l! .
THB American Legion Show of the S. Rankin Drew Post,

which is composed entirely of theatrical and publicity men
of this city, will broadcast the entertainment for the benefit of
the radio public. The Legion will have the use of the Times
Square Theatre through the kindness of the Messrs. Selwyn,
and will broadcast by means of relaying the signals over special

wires to the broadcasting s:ation.*

Y the aid of radio, the Aeromarine flying boat, “The Buck-

eye,” was recently called upon to perform an unusual service.
Shortly before the eleven-passenger flying boat left for its first
scheduled trip from Miami to Nassau, a wireless message was re-
ceived from Carter De Gregory at Settlement Point, stating that
his mother was seriously ill and that he had to be taken immediately
from the west end of Grand Bahama Island to Nassau. Mr. De
Gregory was instructed to board a ship in the harbor, and the
flying boat would come alongside and pick him up, and take him
to his destination.

£ x %

IT has recently been proved that long waves are not necessary

for transatlantic communication. During the recent tests, radio
communication was established between Europe and America by the

use of short waves, the longest of which was 400 meters. This
conclusively proves the fact that it is not necessary to use waves
of 15,000 and upwards in orc‘l.er *to *transmit long distances.
THE bane of a radio operator’s existence may soon be
eliminated, if a new call bell system, developed by an officer
of the Portuguese army, proves successful. By means of the in-
tended system, it will be unnecessary to continue long watches.

S.S. Empress of Scotland’s Radio
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(C. Photonews)

The Empress of Scotland has one of the best equipped wireless rooms

on trans-atlantic steamers. It is equipped with the new 3,000 meter wave

transmitter and direction finder, and has a most complete radio room.
Wm, J. Howlett, Chief Radio Officer, is listening in.
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" The Week with the DX Nite Owls

All on One Tube

From Marshall Beaman, Sharpeville, Indiana.

AM a constant reader of Rapio WoRLD.
I In the January 20 issue I see Mr. Sheron
has receiver 1,505' miles with his set, which
is described as having three tubes.
only use a detector and I have a record
of 2,200 miles. January 23 1 received
KNJ, Roswell, New Mexico. I received
Cuba, PWX, several times. My set in-
cludes a 23 plate variable condenser, a
variocoupler which I constructed, a grid
leak and grid condenser, phone condenser,
pair of Federal phones 2,200 ohm, one U.
V. 200 one socket, 6 volt A battery, 22}4
volt B battery, rheostat. My antenna is
125 feet long. Here are some 1 have
heard: WWJ, WCX, KOP, WLK, WOH,
WLW, KDKA, WGY, WOC, WBAP,
WMU, WHU, VV‘SB‘ VyOR. WAAF

Henry Is 12 Years Old

From Henry Deibert, 160 South Mouros Street,
Columbus, Ohlo

LAST night February 2, I heard the
following stations with a one-bulb set
WGY, WMAQ, WW],
WBF, WOR, KDKA, WLAG, WDAD,
WCX, WCAH, WOC, WAAN, WDAP,
WJD, WSB, WSY, WJAX, WLW,
I am twelve years old, and I built the
set myself, using a regenerative hookup.
I trust you will print this in 10
WorLDp under the DX “Nite Owls.” I think
I have made a good record for one night,

but am hoping for better luck.
* % »

Mr. Keating’s Competitor
From Lase Schectsr, 1935 Sexmpls Ave., St. Louls,
Missouri.

very clearly:

IWAS surprised and interested to note
how similar Mr. Keating’s and my own
results are. I am the owner of a crystal
set without amplification. Music and
signals from our local station, KSD, can
be heard distinctly all over the room,
without using the loud-speaker. Mr.
Keating believes that his results can be
duplicated. They have been. The list of
broadcasting stations are as follows:
WOC, WCX, WWJ], WDAF, WHB,
WDAP, WSB, WGM, KDKA, WBAP
WGY, about a thousand miles distant |
My set consists of Western Electric
S09W, 2200 ohm phones, a home-made
1-slide tuner 414 inches long, wound with
No. 26 B & S wire; aerial, 2-wire, 85 feet
long and 36 feet high. No phone con-
denser used. These stations have been
received with both galena and silicon.
There is nothing strange about the hook-
up. It is a simple one, known to all ama-
teurs. |

Now why don’t other owners of crsytal
sets get the same results? There are
many who discredit my reception, too,

HE Editor of RADIO WORLD will be
T pleased to receive sketches of hook-upe
drawn carefully in black ink or beavy
pencil from the “DX Nite Owlis” who send
in records with a view to publishing them.

Send hook-ups of your sets, provided

Mr. Keating, but my set is not a freak.
My reception is not due to reradiation.
The above stations have been heard con-
sistently before and after local broadcast-
ing, sometimes as many as four or five
stations an evening. They may discredit
our results, but they are welcome to come

and see for themselves.
® % =%

A Record of 267

From Cariton D. Shults, Fort Plain, N. Y.
AS you ask me for some of my DX

records I wrote you once before and

but since then I

gave you my report
a five bulbs and I now

ve built this set to

heard by voice. It must be remembered
that I have heard 26/ different stations
in all. As I am not able to read code 1
can give you oniiy what was heard by a
friend who called one evening, who can
do so. He recorded several ships, both
from the Atlantic and Pacific, and many
stations located in different parts of the
United States. I would like to hear from
any one using this hook-up.

With a Combination Long and
Short Wave Receiver

From William W. ist Lh_ﬁ r.

N. Y. N. G., Radle , 001 West &A-'

New York City.
I AM enclosing a drawing of a combina-
tion long and short wave radio re-
ceiver which may be of interest to some
of your readers. This set has given me
excellent results over a period of 234
years.

Using one U. V. 200 and Baldwin
phones I have copied broadcasting sta-
tions in the Unrted States as far west as
Denver and, from Winnipeg, and amateur
signals from every district in the country
and parts of Canada.

The short wave part of the set is very
efficient. It is possible when using de-
tector and vocaloud to cop

nearby sta-
tions such as WJZ, WEAF, and %VOR,

?r/_amc)‘er &
arrocoypler

Shreldea &

Sharts Grournaed

Shematic diagram illustrating the hookup described in Willlam W. Crosby’s letter on
this page. Change over from long to short waves is accomplished by meens of anti-
capacity switches.

send you the following: I hear KDYX,
Honolulu, quite often, and on one occa-
sion I heard KUG, also Honolulu; WLAY,
Fairbanks, Alaska; KDYO, San Diego;
KQI, Berkeley; KDZG, San Francisco;
KDYQ, Portland, Ore.; PWX, Havanas.
These are the most distant stations I have

over one and two rooms quite distinctly.
The short wave part of this set is very

carefully shielded, all metal parts not in

the circuits being grounded.

I shonld be glad to furnish any further

information desired to any of your read-

ers upon receipt of stamped envelope.

L 4
/ Vnnbgaup/er Radlo freq Iransformer N ﬁya?;o Freq Trans--o—3: R
)
Variameter '
)
'
=4 i . R
#
8 202/773/'7;;/;6’2{- " k‘;:'Cblme'c'f/'/z/79/7'0/;#,70'70’46

Diagram of the hookup with which Mr. Schults (ses letter) has heard 267

last two as audio frequency amplifiers.

stations. mﬁntmtubummdun&mcym&o
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Much Experimenting

1ded

York City to Establish Mumc1pal

Station at Elmhurst, L. 1.
By Hon. Grover A. Whalen

Commissioner of Plant and Structures of Greater New York

ROVER A. WHALEN, Commissioner

of Plant and Structures ‘of Greater New
York, announced a few days ago that the
installation of the ‘Municipal Broadcasting
Station is to proceed without delay.

This enterprise was authorized by the
Board of Estimate and Apportionment on
June 2, 1922, but the actual installation of
the apparatus was deferred pending the com-
pletion of exhaustive tests and experiments
conducted with the co-operation of the
Western Electric Company, in order to ob-
tain necessary information so as to assure
such installation as would be absolutely effici-
ent in operation. '

“The result of these experiments,” said
Commissioner Whalen, “has been of great
value to radio science and has necessitated
radical changes in plans, which will assure
New York City having one of the most
effective broadcasting stations
country.

“The studio, reception room and control
rooms will be in the Municipal Building, as
originally planned, convenient to the City
Departments and to the people. The trans-
mitting station will be erected on city prop-
erty at Elmhurst, L. I. The antenna towers
will be 200 feet high and 300 feet apart.
The transmitting station will be connected
by cable to the studio and main broadcast-
ing station in the Municipal Building.

Perfect Radio Service for New York City

“The location of the station at Elmhurst
has been carefully chosen for its electrical
advantages in launching the electrical waves
into the ether. In addition, it is m the center
of that locality from which it is expected
from the results of the tests that strong
signals will be obtained meeting all condi-
tions of perfect service for the people of
the city and for those at large.

“These changes in the original plans had
their inception in the desire to locate the
transmitting equipment so as to assure the
sending of strong signals to all parts of the
city for the benefit of the owners of small
crystal receiving sets as well as the owners
of the more expensive tube sets throughout
the country.

“It was realized that the Municipal Build-
ing, a steel structure, 580 feet high, set in a
nest of tall steel structures, presented cer-
tain prima facie difficulties as a site for the
location of the transmitting apparatus, and
it was decided to determine definitely exactly
what these difficulties were—whetier they
could be overcome or whether the adverse
conditions made another location advisable.
The officials of the Western Electric Com-
pany, which was the low bidder on the con-
tract, agreed cordially that preliminary
tests were desirable in order to give assur-
ance of the efficient working of the station,
and decided to conduct these tests with the
department engineers, supplying all neces-
sary apparatus, without cost to the city.

“The Municipal Building, as far as the
launching of radio waves is concerned, has
unusual dimensions not calculated from an
initial survey to be beneficial, but not pre-
cluding failure. It is higher than other
buildings used for this purpose, being 580

in the -

feet in total height. It has a centrally lo-
cated tower, above which it would be im-
possible to locate the antenna and the shield-
ing effect of this tower was feared. It is
also surrounded by and is in close proxi-
mity to other steel buildings of a massive
structure, such as the Woolworth Building,
and the absorption, deflection and shielding
from this source had to be considered.

Temporary Installation for Test

“In order to make the test, it was de-
cided to install temporarily in the building
a 100-watt transmitter, erect a small an-
tenna, using the tower of the building as
one of the supoorts, transmit sigdals, and
actually measure the strength of them, at
different points on the circumference of a
circle surrounding the building. The meas-
uring instrument used was a_specially de-
signed extremely sensitive receiving set, em-
ploying what is known as the double detec-
tion, intermediate frequency amplification
method. Reception was made on a loop an-
tenna and the signal strength recorded on a
microvoltmeter. By means of a separate os-
cillator encrgy of a known amount enough
to produce the same deflection on the scale
as that prduced by the signal was then sent
into the antenna and the electrical character-
istics of the antemna being known, the
strength of the field produced by the signal
in microvoltmeter was then calculated. In
this way, it was possible to know exactly
what may be expected of a broadcasting
station at this location.

“On September 15, 1922, the temporary
antenna was erected. It was of the flat top
inverted L type, made up of four strands of
No. 18 phosphor bronze wire, 75 -feet in
length. ?t was supported between the bal-
cony above the 39th floor of the building
and the roof of the 25th floor on the north
side and the lead-in taken from the lower
end to the transmitter on the 25th floor.
Testing under an experimental license was
begun on September 28, 1922, and continued
until December 27, 1922. Lloyd Espencheid,
of the American Telephone and Telegraph
Co., and R. A. Hexsmg, of the Western
Electric Co., had supervision of the test and
their experxments were carried out by E."H.
Hall and I. C. Crowley, under the direction
of S. H. Willard, all of the Western Elec-
tric Company, in conjunction with men from
the Department of Plant and Structures.

“When the operating conditions had been
found giving the best field strength, meas-
urements were made with the measuring
set at Atlantic nghlands, N. J., Cliffwood,

N. J., Rahway, N. J.,, Maplewood, N. J,,
Passalc, N. J., Englewood, N. TJ., Yonkers,
N. Y, New Rochelle, N. Y, Great Neck,

L. I., and Lynbrook L. I
Results Are Most Interesting

“At the same time field strength meas-
urements for comparative purposes were
made of the signals of the Western Elec-
tric Company’s station WEAF, on the same
wave lengths, this station being recognized
as a very efficient one. The results ob-
tained from this test were most interesting.
The curves of field strength for the two sta-

tions were similar in shape. In certain di-
rections, such ‘as Passaic, signals were
strong, while in other directions, such as
Yonkers, signals were weak. This condition
is evidently caused by the absorption and
deflection of the waves caused by all of the
steel buildings in lower Manhattan taken as
a whole, to the contour of the land rivers,
valleys, etc., and finally to local receiving
conditions at the points where measurements
were made. This condition would therefore
cxist for any station located in lower Man-
hattan and could not be improved.

“The strength of our signals was, how-
ever, much less in practically every direc-
tion in comparison to the strength of the
signals from station WEAF. This condi-
tion we encountered in all of our tests:
namely, weak signals on the 360 to 400 meter
wave lengths upon which we will be re-
gmred to operate, and strong signals on the
50 to 600 meter waves which we will not
be permitted to use. This effect is attrib-
uted to the dimensions of the Municipal
Building itself. The building is 580 feet
from the curb to the top of the tower or
approximately one half of a 400 meter wave
length. It persists in oscillating, therefore,
at a frequency which causes opposing volt-
ages to exist between the free end of the
antenna and the ground. Throughout all of
the experiments attempts were made to
prevent the building from oscillating by
employing various combinations of antenna
counterpoise shields and filter circuits placed
between counterpoise and ground, etc. Some
measure of success was attained, at least
enough to justify continued efforts, but not
with satisfactory results. Efforts were made
to change the oscillating period of the build-
ing to one which would strengthen instead
of weaken the signals, by the use of reso-
nant and anti-resonant circuits between
counterpoise and ground, and between an-
tenna and ground, but with no greater suc-
cess.

“It was then decided to locate the trans-
mitter in a room on the thirty-fourth floor
of the building at a height above the street
level of approximately 450 feet. An um-
brella type antenna was erected consisting
of eight strands of wire extending from
above the thirty-ninth floor of the tower
to the roof above the twenty-fifth floor on
the north and south sides of the buzldmg
The tower was completely surrounded
shield consisting of twelve wires extendi g
its entxre length, and counterpoises consist-
ing of six wires each were used above the
twenty-fifth floor, on both the north and
south sides of the building. On November
28, tests were begun here similar to the ones
made on the twenty-fifth floor and better
results were obtained, but they were still
not what they should be. In this case the
antenna was driven from the top down, and
it was from this location that the tests for
field strength made from different locations
on the circumference of a circle surround-
ing the building previously mentioned were
made.

“In the final effort a very novel experi-
ment was tried in which the antenna wires

(Continued on next page)
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Commercial Interests May Take
Over Naval Radio Stations
- Closed Recently

SECR.ETARY of the Navy Denby has di-
rected that four naval radio stations be
sold, four others abandoned, and two radio
compass stations be closed and dismanteled,
which proposed action was predicted in
Rapro WorLp recently. In carrying out the
recent recommendations of the Rodman
Board in the interests of increasing fleet ef-
ficiency, particularly in communication, the
Secretary is disposing of unnecessary radio
stations.

The stations at Cape May, N. J., will be
closed and abandoned by naval personnel at
once. Its work hereafter being handled by
the station at Cape Henlopen. At Seattle,
another station will be abandoned as soon
as the Navy Yard at Puget Sound can take
over the traffic. Grande Isle in Louisiana has
been ordered closed and abandoned, as has
also the station at Navassa Island in the
West Indies.

Radio stations at Baltimore, Md., Mobile,
Ala., Miami, Fla., and Port Arthur, Texas,
will be offered for sale as soon as invita-
tions for bids can be drawn up. It is also
planned to dispose of the station at Man-
agua, Nicaragua, when commercial facilities
are provided at that place.

The War Department has been asked if
it desires to take over any of the ten naval
radio stations on the Great Lakes, but it is
not likely that the Signal Corps will accept
any except those at Buffalo and Cleveland.
Such stations as the army does not take
over will remain closed, as the navy does not
need them and cannot afford to continue

their operation. Three compass stations on
the Lakes, however, will probably be opened
in the Spring as aids to navigation.

Radio comipass stations at Pass a Loutre,
La., and St. Petersburg, Fla.,, will be dis-
mantled and the land vacated by the navy.
Several other stations are being held sub-
ject to abandonment as soon as the handling
of existing traffic is arranged.

In clos}ng the stations, the Navy Depart-
ment does not desire to interrupt traffic in
radio, but, on the other hand, as commer-
cial traffic was only handled when other
facilities were lacking, officers are of the
opinion that commercial interests may now
be induced to open general traffic. stations
at points previously covered by the navy.
The prime purpose of naval shore radio sta-
tions 1s to aid the fleet, and when a station
ceases to benefit the fleet, it becomes a lia-
bility to the Government instead of an asset.

Can It Be So?

“Pa, what does broadcasting mean?”
asked Clarence.

“Telling a secret to a woman, son,” re-
plied Pa.—Cincinnati Enquirer.

A Matfer of Hair

Now that the White bill has been
passed, a lot of amateurs will have to
have their “permanent wave” re-hooked,
or they will be completely out of style.

(Continued from preceding page)

were lengthened so that they extended down
the sides of the building to a point below
the eighteenth floor. The total length of the
antenna wires was equal to one half the
height of the building. By this arrange-
ment it was hoped that the voltage in the
antenna, and in the upper half of the build-
ing would oppose and neutralize each other,
leasing the lower half of the build-
ing free to radiate. This condition, theo-
retically would be the same as operating
from a building one-half as high or one-
quarter higher, in which case the height of
the free end of the antenna would be one-
quarter or three-quarters of a wave length,
and the voltage at the free end would be a
maximum instead of a minimum. This test,
however, did not give the results desired.

“In view of these results it was decided
that efforts to operate the broadcasting
transmitter from the Municipal Building
cease and a new location be chosen for it.

“It has been realized that the radio public
has been anxiously awaiting the advent of
the Municipal Broadcasting Station, and has
been wondering why it has not been placed
in operation. It has been necessary to exer-
cise patience in regard to the time required
for the tests mentioned and for many rea-
sons. It was desirable, if possible, to op-
erate from the Municipal Building, one rea-
son being that in this case it would not be
necessary to erect towers, the central tower
of the building being used for the support
of the antenrma. The information and data
obtained from the tests are of much scientific
interest and value, there not having been
much data obtained previously in regard to
the functioning of antennas when erected on
the tops of high buildings. In order that
this information obtained be of value it was

necessary to make the tests with precision
and thoroughness and this, of course, in-
volved time. '

“The idea of a city-owned broadcasting
station was promulgated on March 17, 1922,
when, at a meeting of the Board of Esti-
mate and Apportionment, a resolution was
adopted approving the suggestion of Maurice
E. Connolly, President of the Borough of
Queens, relative to the establishment of a
Municipal Broadcasting Station and recom-
mending the appointment of a committee to
conduct a thorough investigation.

“To carry out the purpose of this reso-
lution, Mayor Hylan appointed a committee
on which the following gentlemen were
asked to serve: Rodman Wanamaker,
Philip Berolzheimer, Maurice E. Connolly,
Lloyd Espenchief, S. G. Rhodes, Merritt H.
Smith, Arthur S. Tuttle, Sanders A. Wert-
heim and Grover A. Whalen. This com-
mittee in its report to the Mayor on May 2,
1922, after having sought the advice of many
radio experts and after having gathered
considerable data on the subject, stated that
it believed it was the duty of the munici-
pality to immediately take steps to erect,
under city control, the most modern and best
equipped radio broadcasting station in the
country, and that the importance of munici-
pal broadcasting was so far-reaching, and
1ts possibilities so limitless, that it felt the
city would be derelict in its duty were it
not to take the necessary steps at once.

“On June 2, 1922, the Board of Estimate
and Apportionment appropriated the sum
of $50,000.00 for the purchase and installa-
tion of a complete radio telephone broad-
casting station, including antenna structure,
power supply and voice amplifying apparatus
with loud speaking, receiving and amplify-
ing sets.” |
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HEN your boy

points to the Mag-
navox trade mark and
says “Dad, that’s the real
reproducer,” he sums up
pretty much the whole
story of Magnavox

| supremacy and radio

enjoyment.

To enjoy all that radio
offers in the way of daily
concert,lectureand news,
ask your dealer for a re
ceiving set equipped with
Magnavox Radio, the
Reproducer Supreme

R-2 Magnavox Radio with
18-inch horn: this instru-
ment is intended for those
who wish the utmost in
amplifying power; for large
audiences, dance halls,
ctC.

R-3 MagnavoxRadiowith14-
inch horn: the ideal instru-
ment for use in homes, of-
fices, amateur stations,
etc.

Model C Magnavox Power
Amplifier insures getting
the largest possible power
input for your Magnavox

Radio. 2 Stage
3 Sta; €
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instrument
quality and service.

!

| THE MAGNAVOX CO

Qakland, California
N. Y. Ofhce: 370 Seventh Ave

AGNAVOX

Radio

The Reproducer Supreme
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“Merchandising

Hoover Loses Test Case

HE District of Columbia Court

of Appeals recently overruled
Secretary Hoover when he refused to
issue a license to broadcast to the
Intercity Radio Co., of New York
City. The license was withheld, the
court was told, because the station in-
terfered with the transmission of gov-
ernment miessages from mnaval and
military stations.

Recognizing the fact that inter-
ference would be caused, but that this
fact was also recognized by Congress,
Justice Van Ordsel declared that the
law under which all radio licenses are
issued embodied provisions for the

minimizing of such interference, and
that that was no reason for refusing
the license applied for.

The court said in part:

“The only discretionary act is in
selecting a wave length within the
limitations prescribed in the statute
which, in his judgment, will result in
the least possible interference. The
issuance of a license is not dependent
upon the fixing of a wave length. It
is merely a restriction entering into
the license. The wave length named
by the Secretary merely measures the
extent of the privileges granted to the
licensee.”

Heard at the Radio

Counter

Episode XIV

“Good morning. Is there anything that
I can do for you?”

“Why, yes, | wonder if you could tell
me if it is possible for me to purchase a
set that does not need an outside wire.”

“Certainly. The latest thing in radio
sets is a set using a loop, in connection
with radio frequency.”

“] don’t understand anything about
that at all. The only thing I know is
that my wife wants a set, and the owner
of the house refuses to let me put up a
wire on the roof. So I thought I would
try and get one that didn't need any
wire.”

“If you will step over here, 1 will show
you several different types that operate
on just a small inside loop aerial.”

“But | don’'t want anything that will
freeze us all out.”

“Freeze you out! | don’t understand ?”

“Well, don’t | have to keep the win-
dows open when | use those things
there 2” |

“Why, of course not. This set will
work in a closed vault under the
ground.”

“Oh, | must be dense, | thought that
you had to leave the window opem in
order to catch the music and talk.”

“Absolutely not. Now, here is a nice
little set, and it uses only three tubes.
Positively the most economical set on
the market. Then here is another type
that is very popular, but it uses five
tubes.” :

“Well, which is the more efficient? 1
don’t care if it costs a Little more.’ You
see, my wife is an invalid, and the best
isn’t half good enough for her.’ You just
pick out the best one you have in the
shop—say, is all that music coming from
that little set?”

“Yes, sir. That is, this set over here,

using an extra power amplifier, but that
is not necessary, if you want to use it m
one room only. In that case, the outfit
as you see it is sufficient.”

“Well, send it up to my house, and
have a man up tomorrow after-
noon, to show us how to work it will
you?”

“Most certainly, I will attend to it my-
self personally. Is this your address?”

“Yes. Wil you see that it gets up
there soon.”

“Yes, sir. Good day.”

Half Million Dollar Order

for Westinghouse

B ECAUSE of a large increase in traffic,
the Long Island Railroad, which
handles probably the heaviest suburban
trafiic in the world, has just purchased from
the Westinghouse Electric & Manufactur-
the Company 40 motor car equipments, 20
trailer car equipments, and four baggage
mail car equipments. The baggage cars will
be equipped with Westinghouse type 308
D-7 field control motors and Westinghouse
electric-pneumatic control. In order to take
care of the increase in power demand when
this new equipment is put into service, it has
necessary to increase the sub-station
capacity of the railroad, and an order has
been placed, also with the Westinghouse
Company, for one 4000 kw., and one 3000
kw., six phase, 25 cycle, 650 volt, converter
with the necessary transformers.
The entire order amounts to over a half
a million dollars.

Coming Events

PERMANENT RADIO FAIR FOR BUYERS,
Hotel Imperial, New York City. Opea from
September, 1922, to May, 1923.

SECOND DISTRICT RADIO CONVENTION,

Hotel Penasylvania, New Yerk City, March 1, &
and 3, 1923
or IN.

FIRST UNIVERSAL EXPOSITION
VENTIONS AND PATENTS, Graad Central Pal.

.&Nev?ﬂ(!ty,’hryl’hﬂ.w“

New Radio Firms

(The new firms and corporations men-
tioned in these columns can be reached
directly or by communicating twith the
attorneys, whose addresses are givem when
ever possible.) .

Eagle Radio Corp., Manhattan e Js )
Reiu'. w. C ohnrll:one, L. K. ogﬁ. ) J-
torney, J. E. Kinsley, 120 Broadway, N. Y. C)

Electnic Service gineering Corp., Manhattan,
electric supplies, 000; I. Gottlieb. R. B. Davis.
Atiormey. Sy geoe. 35 Fark Row . X O

ewburg , Newbur . Y., s

. M. and & H. Hinemon, Jr. T. Gn" é:ﬁt-
torney, W. Olgen, 30 East 424 St. N. Y. Q)

Nowak Electric Co., Buffalo, eral contract
ing, $50,000; J. J; Nowak, R F. ﬁ:—w P. Masur.
(Attorney . Werner, Buffalo, N. Q

Nelson Electric Corp. lbnhntun. $50000; J. H.
Nelson, W. A. Blue, f W. Wilford. (Attorney,
Subway Electric Shop, Richmond Hill, N, Y.)

Radio Stocks

(Quotations as of February 7, 1923, fur-
nished Erank T. Stanton & Company, 35
Broad Street, New York City, Specialists
in Wireless Securities.)

Stock Bid Asked
American Marconi Stamped 5S¢ 20c¢
Am. Marconi Unstamped... $5 4
American Tel. & Tel........ 12234 12214
Canadian Marconi .......... 24 3%
De Forest Radio ........... 7 10
Dubelier Condenser ........ 6
English Marconi com....... 11 15

English Marconi pfd. ...... 114 153
Federal Tel. Calif. .......... 5% 6
General Electric ............ 187% 188
Mackay Company com...... 105 107
Manhattan Elec. Supply.... §4%4 55

Marconi Int. Marine........ 8 10

Radio Corporation com...... 3% 354
Radio Corporation pfd....... 3§ 3%
Spanish Marconi ........... 1 3
Western Union ............ 11214 113
Westinghouse E & M...... . 62¥4 63

Western Electric in the East

HE Western Electric Co., whose

headquarters were formerly in Chi-
cago, have moved to New York. This
change was brought about by the build-
ing of a large plant in Kearney, N. J. All
department heads, with the exception of
C. G. Stoll, will hereafter be located in
New York City.

The Recent South Sea Storm

LL EFFORTS TO REACH SAMOA
BY RADIO, after the seisomographic
observatories throughout the country re-
ported a terrific 'quake in the Pacific, in
the region of the Hawaiian Islands, were in
vain for several hours. The later reports
showed that the earthquake had caused tidal
waves in the vicinity, seriously damaging
the station, and communication was not pos-
sible until the damage was repaired. The
reports from the observatories stated that
the records showed that the shocks were
the worst in years, and had been recorded
all over the western hemisphere.
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Answersto Readers

WOULD bhke to know how to mab.e

good one tube set. Where can I get o
description for making ome?—Chfford V es-
sey, 104 East 16th St., University Place, Neb.

We refer you to "Rapio0 WorLp No. 43,
dated Jan. 20, in which you will find an
excellent article, with all p in full work-
ing size, and everything minutely described
for you, by Orther‘us POl;don.

1. What is the best type of rec %ap-
paratus to enable me to recesve from 1
1500 meles?

2. Is an mside antenna as efficient as the
regulor outside antewna?!

s What is the probable cost of such omt-

4, Where con I get a book, that will ex-
plom radio to mel—Thos. Ross, 43 Brooks
St., Sanford, Me.

1. We advise either the popular three unit
regenerative circuit with one or two steps of
audio frequency amplification, or a radio
frequency set, with two steps of radio fre-
quency, dctector and one or two steps of
audio frequency

2. If you intend using radio frequency, we
advise the inside loop. Otherwise, use the
outside antenna. ]

3. We cannot discuss the various prices of

BULB SET
$13:45

Outfit includes 1% Volt BM Tall

Variocoupler with
Plate Variable Caudn--—z
Rbeostat—Sockst—Qrid-

Wl&btn&ndﬂvo
Standard Double Headset.

$16.70

“Brmdul"b“ ................. 5.9
Flsher Variocoupler ......cccvcovveeece. L8
Flsher Varfometer ........ccccvcsvvesse $1.00
& Plate Condensers ......cccocecvvseee s
23 Plate Condensers ........ccco0cuecen. $1.38
W.D. 12 Transformer .......ccccceccenes $4.58
l%VoltMTnbohrDryCdl.
Guannh«thcrk ............... 74

MARTIAN BIG FOUR

The Wonderful High fm
C-bomodwnhl 3.cr4 oots.
Tb.vhd.hnﬂylbhuh.

No “ Costs nothing
Battsries to keep up.

GOODS SENT PROMPTLY ON RECEIPT
OF MONEY Oléagléxc.)k CERTIFIED

PHILIP'S

123 Nassau St., New York Clity

competitive apparatus through these col-
umns. See advertisements.
4. We refer_you to the books sold by

The Columbia Print advertised in current is-

sucs.
s & @

1. Kindly grve me the detosl: of the vario-
coupler, used by Mr. F. J. Rumford, m his
article om the two tube :s’er-regem
receiver.

2. As the English Government makes all
ouners of radio sets submit their di
with details of all the receiving circwmts and
sets, would it be permissible for me to bwild
thas set? I wnderstond that this cwcwst s
an American patent.—C. H. G. Crossman, 17
lE{ou:&mm Ave., Waterloo, Liverpool,

ng

1. A suitable coupler for this circuit can
be made as follows: On a tube 434 mcbes in
diameter, and 6 inches long, wind 100 turns
of No. 22 SSC wire (single covered silk
wire), taking taps off the first 10 turns, and
then tapping every 10th turn. Do not shel-
lac the winding. Wind the rotor full of
the same size wire. The rotor should be
314 inches in diameter. No taps are taken
off the rotor. This coupler will tune to
approximately 1000 meters with an ordinary
antenna, with a .001 condenser shunting the
primary

2. Wedonotbehmthatthereumym—
fringement on a patent in this case, as you
are constructing the set for your own use,
but we advise you to take the matter up
with an English patent attorney, as the laws
vary in different countries.

s s 8

1. What are the sizes of the pnuaz
secondary and tickler coils used in the hook-
ups published on ﬁ)age nine of Rapto Womep
dated December

2. Will this circust bring in .n:nah any
louder than the regemerative set using the
regular 6-volt tubes?

3. Can all three windings be made om
the same tubel!—William E. Johnson,
Wayne, Neb.

1. The construction and arrangement of
the coils used in the bhookups you mention
were fully described in RAD!O Wm No.
26, dated September 23.

2. If these circuits are carefully hooked
up and the directions followed out, remark-
able results can be obtained with them.

3. See explanation of how these coils
were constructed i‘n n:m: of September 23.

1. How can a test be mode to determine
sf there is a broken wire in o transformer?

2. Is the enclosed diagram of ome stage
of audio frequency corvect? | have con-
nected i as »n dwgrom but cammot get it
to work.—L. C. Cormic, Anthony, Kon.

1. The sxmplcst and best test as tc
whether there is a break in the wire (open

connection) is to test the windings
separately with a tg:nr of phones and a
battery. If, when current is made and

broken, there is a click in the phones the
transformer 18 O. K. If there is no re-

D-X-

(DISTANCE)
The Ambition of Every Fan

D-X-RADIO OCOMPANY

Radio instruments DX (Dh-
tance) Work. To e distant stations
your lutrnncat -uut bt beﬂt with

h means the

Co-my—urticulsrly since w

highest quality radio parts.at lowest

SPECIAL

GENUINE FISCHER 18¢°

SPECIAL PRICE...§225

Remittance must accom all Ovdere.
Checks or stam not s Mer.

chandise ohi post
Miseissippi.
FREE CATALOGUE ON REQUEST

D-X-Radio Co.

tube is making good connection with

lugs in the socket, and that the

oonnecnonofyouerattcrymtothe
plate.

A

GILBERT & SULLIVAN
Pirates of Penzance,”

wil be broad:

cast by WGY, the General Electric Com-
pany station at Schenectady, N. Y., Tuesday
cvcmng, February 20. Practically the same
group that sang “The Mikado” and “Pina-
fore” at WGY will be heard in this Todne-
tion, which is put on as a result o
hundreds of requests for more light operas.

BIG MONEY IN
See Back Cover

of Feb. 3rd loswe
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Ex-President Wilson Has Badge Marion Davies Thru the

JX-PRESIDENT WILSON was the first  of the exposition Secretary Redfeld who Air

d probably only honora ie io was waiting to welcome the Presiden . - . .
Inspector of the United States. Although his exhibits of radio and other safety ap- ,tg";‘a"‘}e Davies, the motion  pictere
few fans will recall it, President Wilson paratus, “robbed” the Chief Inspector of his i 4, *oo0 o “How to Make Up for the
was presented with the badge of Chief badge, so that he might add to the cere- \f o:i00w "The star of Cosmopolitan Pro-
Radio Inspector by Secretary of Commerce monies by decorating the President. Some- 4 i 10ld how to apply powder or
Redfield during the Safety Exposition at the where among his possessions, it is under- ease paint to achieve just the right ef-
National Museum in 1916. At the opening stood, Mr. Wilson still cherishes this title. £, . "¢.r the camera. The message was

- gicked up all over the country. It was
roadcast from station W , 24 Wal-

Siffer Lemoine, Radio Engineer of the 11< : ker Street, New York.
Royal Swedish Telegraph Board, is in Bl‘O&dC&St Bill's RaleIayS

the United States studying the American Bv William E. Douglass 3
radio systems and to confer with Gov- _y . g . We 11 Say It IS'
ernment radio officials. MY wife has got a habit, Tuesday nights, - : . A
of “lissnin’ in” wg? they ,clnd out fIsn tt lttghe:;per to xnvestﬁ lnn sottne. kmc:
their talk on styles. course can’'t of protective fuse in your filament circui
A Wonderful Opportunity blame Min but last week when the parson than to find yourself saying, “And that
‘ The Fastern Division of THE RADIO came to make his monthly call she had him was such a wonderful detector, too—they
TION OF AMERICA accept no new or inaxpe- y ] 4 . =
OB TN T A roices s Wirlass Opersiors  listen to the talk. It pleased him??? Not don’t make 'em like that any more?
gther ‘than our Gradustes  Imvestrsie the sdoiazm o gt gl The chap who did the speakin’ ——
DENCE eourss in Radio seemed to me to be right clever but Parson
BRADIO INSKITUTRE OF AMRERICA Brown wux horrified. You’d never guess STANDARD MERCHANDISE
Formerly Marconé Institute why, never. The talk begun by tellin’ how AT CUT RATE PRICES
$32A Broadway New Yoerk Otty the girls should wear their hair an’ then . L~ B
he told the 1\}adies thocl) uih;thtll:cy hadl;)ught Framissham Plale Rbesstalts. ........ $23 3.
{ to wear. Now while I'd like to te u Klossor Vormler Rhosstats............ |. :
A FLASH LIGHT more I haven't got the heart so I'll ]y:st l'(locva:.t' Voar':'l&' v»%a..gm ............ zgs ;.;l:
WITHOUT A BATTERY! ! ! quote some extracts so you'll get, at least, € Voit Amplifier Tube. . ..ooooue..00) 450  2.75
A Gl Stody, Srilant Whie Lioh the part that Parson Brown objected to, | Frosbmas Yarithe id Lk onbee |
Lasts Prepald $4.00 A Perhaps he’s justified but as fer me an RAPCO PAYS ALL PARCELS POST CHARGES.
Indefiaite Deseriptive Cireular Dyname purty gals I'm always on their side. “The RADIO PRODUCTS CO.
Pt art w".(::::: to.,._ g e skirts this spring are longer without going 147 West 23rd Street. New Yerk City., M. Y.
W itheut 48 Hasever St. Y""" o to excesses;” “Behind Dame Fashion's last '
l BORtaR: Meash: our Hand dqcux;ec iggardin’ length fof dresses the o?eé
with skinny props, of course, are gla
- enough to hide but for the rest, oh well— RADIO GOODS

Super V.T. Socket you know—Ilet conscience be your guide.” 1 AT BARGAIN PRICES
Whits ;:::g'l: ------ 30 tried to calm the parson, but as soon as $588 Detoctor Tubes .......c.ccoeveen. $3.00
Gummen Bakelits ....40¢ I'd begin he’d interrupt me sayin’ “It’s an in- $8.50 Amplifier Tubes ................ s
50% discount n strument of Sin.” “What’s that?” 1 sez real e (' 8 .mt“”:'u?"m" $5.35
100 lots ~ peevish like, “You let me have my say. If 214.V. E B. Batt. No. 763...81.35
# L 8. R. Elestris Mig. 0o you had one of these here sets you wouldn’t T 2214-V. Cyclone B. Batt................. $1.00
132 Pitman Street talk that way. Last week I heard four ser- All Merchandise Guaremteed,
Ersvidensd.. . 1. ne:lons eacga glne from a ?iﬁe;lclntth plalfe. I Send for FREE Price List.
tell you io’'s a boon fer ¢ human Bergen Radio Supply Co.
race.” We both got so excited Min thought 000 B.,rf,, Ave. ,?.f.yy...., City
SIMPLEX SPECIALS there would be a fight, but I convinced the —
Awiola Br. Rosiver................... 338.50 Parson, afterswh(ille, thfat I ;ﬂzcl}'lizht‘ “IHC'S ‘
orle -Step Amplifler................ ) comin’ over Sun ay after ur to “listen .
E%E:::Iﬁ&w:ff::llIZIZZZ'.'. '?Zé: in” an’ pick up other services as fast as A B C of Aviation
Dubilier Ouwsa Awriale. [1[111!111!] 143 | they begin. I told the boys about it when By CAPT. V. W. PAGK This bosk demribes the
Diviaraph 3000.0na Phesss.. 010 ‘649 | 1 met’em at the store They thought that | 3% presois & Such NIBET S e e
Keanedy Typs 281 Rossiver. .. 00000000 e8.58 it wuz funny an’ you'd ought to heard ’em Deseribes hew aa airplase flsa Lt n b
Burpes 2340 V. g ‘aptaries i 4938 roar. Next Tuesday night the boys are e cad what they e Desmribes sl tjpee of se”
Grobe %’:x"z?t;: Rossiver. ......000 8.8 | comin’ over so's to hear some more about plenes ead how they Gler 12 emstrastion; &0 well
Grebe gl“-:‘ Rm%rg’%gtﬁ::::::::: :ggi tile f?lg’ms W: expect to 'bh:lvl: tthhu c:{. ‘ Eéﬂw tpes of . It m. -
Step.......... . n' i ey get too noisy ¢ sig St oy reader
SIMPLEX BANID COSRLY GO they'll be denied, I'll tell 'em that the rule | smbw inerwtlons Tr Snpesking. oatins” w o=t
1806 LAFAYETTE AVE. ST. LOUIS, MO. still holds “Let conscience be your guide. i:,-'iw,,_mu-,,,“ s sivem o
Copyn'ghk{ 1922, Westingcl_wuu Electric & Thi8 besk anewers every o
anufacturs om :
i f rng pany Sl?h '"5 pagen, 150 gpestally
THE COLUMB
188 BEssadway
| Rado Club Formed at Colby
Academy -
L Colbe({ Acaﬁemy Il}oadcilo Ch;}) rHeeently or- RADIO
ganized at New ndon, N. H., i1s an-
nounced by the school. Officers have been BROADCASTING MAP
elected from the student body as followe: OR the benefit of those interested tm Radie
V. C. Bubhler, president; Roy Knight, chief F ‘.'.";u:'.'.‘,"."‘o-‘."m have
APPSR g operator; Albert Laidbought, vice-president; :&?um S it & e
T S Quinlon Dodge, secretary-treasurer. Meet- fire way, the lewstion of the
ings are held in Colgate Hall Saturday fafiie, ownership, etn, " of thok
A IR-MUSE Receiver. 36.00 nights at 6:30. Breryece whe wishes te
Range 50 to 500 Miles..... N ajopmens frwm
The hufoul AIR-MUSE receiver consists D“I:Nusbmu 5? l:-
of Oak cabinet, bakelite panel, selective
and primary tuning. So simple a child can A RECOI‘d The Rand MaNally Radie
!ttl?o.nu m‘::n;pﬂt:ar‘dt pe?fr:c.t?;‘. “'l"‘ﬁl .: A di to 1 i ived b 1 :t:? .:nu h&
g P . ccording to letters just received by mai sns are
e tinded, ‘ls"eglt“fd,ozt ;‘:j‘:;‘;;,dhg'm from three different communities in the Ha- lenthe of sadd. The Radle D
U. S. A. on receipt of Express er Post waiian Islands, the radio-phone station e Tt and the Radis Belay Divisiem
%C&&Oﬂ‘g‘g{fe{a dact 2800 WHAZ at the Rensselaer Polytechnic Insti- betlen] lists er statiene sod
Set complete as FlUStrated,...o..oo....12.00 tute in Troy, the largest station in any edu- form with eover.
All other radio accessories at manufac- cational institution, has established a new '
tm;)ﬂe' prices. Radio Co world’s record for long distance broadcast- Price 35¢ Each
troit Radio m ing of concert programs, clear reception of —_—
e & P Yk smPrm y both music and speech having been estab- THE COLUMBIA PRINT
U NEW Y¢ Dep’t W :]sil;:sd a]tv aydnitla:.?e of approximately 5,500 1443 BROADWAY NEW YORK CITY
T4 = v u,
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8%4” Dia ROTORS—Mah, Staters, Special 2.50
Srass Ceatast Bushings, 250 te 600 Meters..

Prompt Attention to Maél Orders

B. E. JARVIS, Inc.

113-113 Meochanie Street Nowark, N. J.

ARE MANUFACTURERS OF FINE
IAD!O FURNITURE—CABINETS, TABLES
AND ROLL TOP DESKS.

THE SOUTHERN TOY COMPANY
Radie Divisien Hickery, N. C.

SUPER- I
CRYSTAL
“The Vacuum Tube’s Only

Rival”
will Make Yeur
Band—50¢

| Set Souad Like Sousa’s

Reflex and R. F. Crystale—$1(.00.

JAYNXON LABORATORY
57 DEY STREET, NEW YORK CITY

D

Pt b el
Radlo Stores Corporation
LV B Toapaers

2O W. M R, 104 28-Me 1w

ELKAY RADIO PHONE

From Factory to You

3000 ochms adjustable head.
bend, S5 foot cord, every
phone guaranteed to give
entire satisfac er money
refunded. Equal to any
$3.00 phone oa the market.

h'leo”"::’!lll‘.C.O D.

3000 OHMS

To the Man with an Idea

1 offer a comprehensive, experi
enced, efficient service for his
prompt, legal protection, and the

deveﬁo*pment of his proposition.

Send sketch or model and descrip-
tion, for udvnce as to cost, search
patents,

gladly

: - =
>y - » A
N Ly

. NG ¥ v o5 ’
- %‘5&-‘; T

Apprd
PR

throulh prior United States
etc. Preliminary advice
furnished without charge.

T T e e e )

My experience and familiarity with
various arts frequently enable me
to accurately advise clients as to
probable patentability before they
g0 to any expense.

Besklet of valuable informatien, and ferm

fer properly disclesing your {dea, free en
request. Write teday.

R'C“IARD B.OWEN.Patont Lawyo
82 Owea Buillding, Washington, D. C.

2276-P Weolwerth Bldg., New Yerk Clty

Radio World, 52 issues, $6.00.
Subscribe direct or through yows
aews dealer. $6.00 a year, $3.00 six
months, $1.50 three months. Radio

World, 1493 Broadway, N. Y. C.

Government Broadcasts
Educational Data Twice

a Week

To reach the general public, as well as
school workers, with educational informa-
tion and to spread it promptly, cheaply and
widely, the United States Bureau of Educa-
tion sends out messages twice a week from
NAA, the naval aircraft station at Radio,
near Arlington, Va., on a wave length of
700 meters, says the New York Times. The
messages are sent on Monday and Thursday
evenings from 6:45 to 7 o'clock.

The first of the radio talks was given
on Dec. 7, the subject being the economic
loss due to illiteracy. Later messages dis-
cussed the money value of education, visual
aids to education, the necessity of education
in a democracy, the work of the Bureau of
Education in Alaska and the shortage of
school buildings.

“The Bureau of Education has started this
service because it is the duty of the bureau
to reach not only technical experts but also
the general pubhc, says the announcement
of the innovation, “and it is the opinion of
Dr. John ]J. Txgert, United States Commis-
sioner of Education, that the public can be
reached more quickly and directly by radio
than in any other way.

“Radio has the advantage of intimate con-
tact between speaker and audience, and since
the bureau’s messages will be sent on a
regular schedule, they will have the con-
tinuity necessary for informing the public
on educational matters. Since public edu-
cation cannot progress any faster than the
state of public opinion about education,
the Commissioner believes that the in-
auguration of the radio is an important
step in advance. Newspapers in California
and Washington have requested permission
to broadcast the bureau’s messages to the
Pacific Coast States, since the _Anacostia
radio reaches only to the Mississippi River.

“Such subjects as the combating of illiter-
acy, the consolidation of rural schools, health
work in the schools and Americanization
will probably be taken up in future mes-

"sage. Those hearing the talks are urged to

write to the Commissioner of Education and
to comment on the material presented and
upon its form. Tell him whether you de-
rived any benefit.”

Reaching 8,000,000 People
ARRYING on educational propaganda
among people who are working all day

long and cannot attend university classes,

is one of the great uses of rad:o according
to Prof. Mlchael I. Pupin in New York

“Evening Post.” Think of the potential

audience within listening distance of Colum-

bia University by radio. There are 8,000,-

000 people within a radius of fifty miles:

You can reach them by radio with the

simplest and most direct medium of com-

munication, the spoken, the living word! )
Think of what it would have meant to

St. Paul if he had had such a medium of

communication. Then, while he traveled
from Jerusalem to Cyprus, Caesarea,
Corinth, Ephesus, Philippi, Thessalonica,

Athens, and Rome, he could have sent the
words of his mouth to all the churches every
day. Those marvelous epistles would have
been given a most powerful reinforcement.

We need St. Pauls in our universities to-
day—men who will rise up and preach the
doctrine of truth and democracy. People

who work all day, people who will not

leave their homes to attend a lecture course,
people who tire of reading the dry printed
word, will listen if all they have to do 1s
to use a radio. There are millions of ge
ple who are thirsty for knowledge whom
we could not reach by the old methods.

The singing of carols in the U. S. was
distinctly heard by an Aberystwyth wireless
amateur. Nevertheless, nothing daunted, he
proposes to continue with his hobby.—Lon-

Pictures and intimate
gossip of some of the
entertainers you hear
via radio.

ARE YOU
INTERESTED

in

FOOTLIGHT
NEWS AND
GOSSIP?

If you want to keep
posted on everything
connected with the
American stage read

NEW YORK
STAR

$4.00 a year
(52 issues)

$2.00 Six months
$1.50 Three months
10 cents a copy

Trial Sub. Offer

NEW YORK STAR
1493 Broadway, N. Y. C.

Send New York Star to my address
trial sub. for three months (thirteen
issues) for the accompanying $1.00.

Street NoO. .ovviiiiniiiieininnnnns

City and State........ e eems n 1 e i o B
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‘ IF YOU ARE INTERESTED IN RADIO YOU NEED THESE BOOKS

Telling How to Operate a Radio Set—How to Build a Set—Principles of
Vacuum Tubes and Other Radio Problems

Radio Hook-Ups

By M. B. SLEEPER
A book that gives you not only clear dia-
grams for all kinds of telephone and tele-
graph receiving and transmitting sets, but
simple descriptions of each circuit shown
and spaces for notes of results obtained.

PRICE

Construction of New TypeTrans-

atlantic Receiving Sets
By M. B. SLEEPER

There is a peculiar fascination about re-
ceiving radio messages from the high.
power stations of England, France, Ger-
many, Russia and Italy, as well as those
located in the Pacific Ocean and the Orien-
tal countries. Several types of simple re-
ceiving sets for this purpose are described,
with detectors and amplifiers to accompany
them. Suggestions are also given for oper-
ating relays and reproducing the signals on
a phonograph. Schedules of operating time
for high-powered stations are given. In
addition, there is some valuable data on
home-ma_de wavemeters for testing and ex-
perimenting ......c..cc0uvvnee... CE T73e.

Wireless Telegraphy and Tele-
phony Simply Explained
By ALFRED P. MORGAN

One of the most complete and comprehen-
sive treatises on the subject ever published.
A study of its pages will enable one to
master all the details of the wireless trans-
mission of messages. The author explains
in simple language the theory and practice
of wireless telegraphy and telephong. n154

50
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Design Data for Radio Transmitters

and Receivers|
By M. B. SLEEPER

The only book that gives ‘:ables amli data
for designing, receiving transmitting
apparatus 8o that you need no knowledge
o? mathematics. It’s the firat book a be-
inner buys after he has learned the use of
is phone receiver...... A3 e 56 PRICE T8¢

Construction of Radiophone and
Telegraph Receivers for Beginner

By M. B. SLEEPER

The man who wants to feel the real thrill
of accomplishment, and who is not satiafied
in the merely making use of what others
have done for him, builds his own radio
apparatus. Radio men can follow the data
in “Radio Phone and Telegraph Receivers”
with full confidence, because each piece of
apparatus described was first made, tested
and found efficient before the final design
was accepted. Special receivers, both crys-
tal and audion, are shown in detail. Regen-
erative circuits as well as audio and radio
frequency amplifiers are described with
clear photos, diagrams, and working draw-
ings prepared especially for the novice and
the man who wants to receive the radio
telephone broadcast. A special feature is
the phonogr:l)h tlﬁpe radio set and the loud
speaker. Fully

pages, 156 engravings........ PRIC

book

By M. B. SLEEPER
Throughout the greparation of this book,

one purpose was kept in mind—Answer the
Pnc%ial estions of the ‘“Novice,” of the
“Beginner,” and the more advanced “Stu-
dent.” This book will help in the selection
or construction of simple apparatus for the
transmission and rece<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>