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Where Uncle Sam Broadcasts

Y e D, o

(C Underwood & Underwood, N. Y)

An Airplane View of the Statue of Liberty and Bedloe’s Island, New York
Harbor, showing at the left the lofty aerial of WVP, the Fort Wood Radio
Station operated by the United States Government
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V\;herC Radio Kgpt Vigil Armistice Day
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| ] -
{C. Underwood & Underwood, N. ¥X.)
Washington, the nation’s capital, city of “magnificent distances,” always athrill with the echoss of the men who made American history, has me
more appealing place in all its vast area than Arlingtom Cemetery, where rest o g
aot only for their own native land, but that the rest of the wurid also might be free. Perhape there is ne merv beautiful, peaceful spet en earth
than these hallowed acres where slesp the dead of the United States Army and . of
the massive mamorials of thelr officers are, today, a feregreund for the gigantic towers that suppert
station at Ariingten. Nothing is more silent than these high-pointing towers, nothing marks movre
mystery of life. So ome may be pardomed, if in their steadfast position s transmitters and receivers of all that is wenderful and new in the warid,
should be described as the watchers of our soldier dead, particulerly as, year by year, Armistice Day beceames
the President of the United States will be expected to place a wreath em the grave of the Unknown Seldier, en this cccasion. Arlingten Cemetery
its verdant slopes and sleeping dead on ome side, the silent-flowing Potomac River and the busy farms on the eother, the great Cty of Wash-
ington to the south, and radic’s lofty masts toweriag over all is a picture no American who loves his country sheuld fail to appreciate.
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Using Jacks with Vacuum Tubes

HE use of telephone jacks in a amplification. Removal of the tele- jacks, the life of the vacuum tubes
receiving set has become a phone plub can extinguish all fila- 1s greatly increased and the drain
standard practice. They provide a ments and permit their relighting by on the filament batteries is reduced
convenient and rapid means of shift- the mere insertion of the plug with- to a minimum. It is alw fe
ing the receiver from one stage to out readjustment of the filament proposition when employving m
another. They can be connected so rheostats. Because of this - tubes het! -
as to cause the insertion of the plug pletely automatic lighting and extin-  “peanut,” or 1

in any stage to light only those fila- guishing of the filaments through ack. 1
ments required for that stage o the use of proper filament-control it —
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DX Hook-ups for the Radio Novice

By George /W. May, R. E.

ANY believe that stations
M sending out the longer

waves may be heard at great-

distances because of the greater
wave-length used. It seems to be
fairly well established by experiment
that long waves do travel with some-
what less attenuation than short
ones, but there is no experimental
evidence to show how much better
the long waves are propagated than
the short ones. Recently low-pow-
ered stations sending on 200 meters
have been successful, occasionally in
transatlantic communication, a re-
sult previously thought impossible.
The reason that the longer wave sta-
tions are heard at greater distances
is due to the fact that they are high-
powered stations. It is difficult

Schemchlqrmd.dmph.emutuedvhg

outfit. A variometer is used as a means of in-

ductance. The plate-battery voltage is 22 volts.
Drawn by George W. May.

to send out large amounts of power
at the shorter wave-lengths because of
the necessarily small antennas used at
the short waves. _

There is apparently much difference
in signal strength at different parts of
the season. Sometimes signals— be-
tween a pair of stations with the,
apparatus the same in either station—
show the variation in strength as much
as four to one, the stronger signals
being received in the winter time. It
has been suggested that summer foliage
absorbs a considerable amount of
energy from traveling waves,

There is also a pronounced differ-
ence between night and day transmis-
sion. Signals generally travel much
farther at night than during the day;
but transmission at night is likely to
be more variable than it is during
the day.

It seems that, during the winter
months, there is not much static, or
disturbance, in the receiver, so that
comparatively weak signals should be
received. If a broadcasting station is
sending out one kilowatt of power a

tube detector, such as is shown in the
accompanying sketches, .should give
readable signals at a distance of several
hundred miles. This distance will
naturally depend largely on how good
an antenna is used at the receiving
station and how well the set is
grounded.

It will be noted that distances greatly
in excess of this are reported, but
generally a tube receiver is not used,
as shown in the accompanying
sketches. By proper coupling of the
plate and grid circuits of the tube a
regenerative action is obtained which
may increase the sensitiveness of the
receiver a hundred times in the hands
of a skillful operator.

On a number of occasions the writer
has copied signals in his laboratory
from stations several thousand miles

- away, using only one tube. Let us

consider just what must take place in
order to catch the ether waves and
make them audible. Some arrange-
ment must be utilized to catch a por-
tion of the waves as they fly through
the air. Such an instrument is usually
in the form of what we know as an
aerial or antenna. As radio waves
have definite {frequency, or wave
length, some means must be employed
to tune the receiving set to the incom-
ing waves, or adjust it so the waves
in the receiving instruments will

oscillate in synchrony, or harmony,
with the waves of the transmitter.
The instrument of synchronization
takes the form of a tuning coil, loose-
variometer,

coupler, vario - coupler,

00025~

variable condenser, or, sometimes, a
combination of several of these in-
struments.

I intend to utilize the variometer as
a means of inductance for the 360-
meter stations. The circuit is simple

‘enough for any novice to work out.

If connected up according to the
diagram wonderful results should be
obtained. From New York City I may
say that I have heard WGY, Schenec-
tady; WSB, and KH]J, also stations
in Chicago, Cleveland and Detroit,
The second sketch illustrates the
adding a one step of amplification
to the circuit. A D-L coil No. 50 can
be used in place of the variometer, but

I recommend the variometer in order

to have some adjustments.

The sets and circuits described are
simple and comparatively inexpensive;
but it must be remembered that crystal
detectors cannot be used for the re-
sults I claim no matter how sensitive
the crystal may be. Crystals are good
for twenty-five miles on the broadcast
material, although greater distances
can be had under favorable conditions.
Code messages may be received over
hundreds of miles with crystals. In
using this circuit I would recommend
using the W-D-11 vacuum tube, known
as the dry-cell tube, operating on one
dry cell. Believe me, these are the
tubes for receiving! They are new
on' the market. If connections are
made properly there is no reason why
signals cannot be copied for some dis-
tance, provided the aerial is at least
100 feet long,
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The amateur wishing to try out the circuit described by Mr. May in the accompanying
article will secure satisfactory results by following the above hook-up. Note that a one-
stage amplifier is used, which adds to the audibility of loud signals. The instrument of
synchronization takes the form of a tuning coil, variometer, loose-coupler, variable con-
denser or, sometimes, a combination of several of these instruments. Any novice can easily
work out this circuit, as it is very simple. Connect it up carefully according to the dia-
gram. A duolateral coil may be used in place of the variometer, but Mr. May recommends
the variometer because of the adjustments. Drawn by George W. May.
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Combination Hook-up of Detectors

By Fred. Chas. Ehlert
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Complets schematic diagram of a vacuum-tube detector cutfit with ome-step amplification 2s described by Fred. Ches. Ehlert in the

N\

NE of the most important parts
O of a receiving set is the detector.
+ It 1s important in this respect:
The human ear cannot receive signals
above 10,000 cycles of frequency. In
radio work the frequency sometimes
runs as high as a million cycles, so
means must be provided for making
cuch high-frequency signals audible to
the human ear. The detector does
this. Therefore it is necessary to get
the best results from detectors.
There are a number of detectors in
use at the present time. They are the
crystal, the magnetic, the Fleming
valve, and the audion- or vacuum-tube.
Crystal detectors are of different
types: they are manufactured of vari-
ous minerals. Galena is one of the
minerals used mostly by amateurs. The

Over 600,000 Hear “Aida”
. by Radio

Verdi’s Great Work Is Broadcast Suc-
cessfully With Metropolitan Singers
and Orchestra

By Patrick Nichols

IDA,” Verdi's grand opera, was
heard by radio, on Armistice Day, it
is estimated, by over 600,000 people with-
in a radius of a thousand miles. The

performance was given by members of
the Metropolitan Opera Company and
the Metropolitan Opera House orches-
tra, in oratorio form, in the Kingsbridge
Armory, New York, the largest armory
in the world, where over 15000 persons

accompanying article.

operation and assembly of a galena de-
tector is simple. Crystals must be
kept clean in order to retain their sen-
sitiveness. Washing with a little al-
cohol greatly improves them if they
have been left standing, or have been
handled, for a long time.

The accompanying diagram illus-
trates the complete schematic diagram
of a vacuum-tube detector outfit with a
one step of amplification. A crystal
detector is included also in the circuit.
The amateur should try out both de-
tectors separately. The hook-up shows
both detectors in the circuit. When
using the vacuum tube as a detector,
care must be taken that the switch in
line with the crystal detector is open.
If the crystal is to be used, merely close
the switch, shut off the rheostat on the

assembled to hear the performance.
While the rendition marked a high spot
as the program of the Armistice Day
Festival in the Bronx, New York City,
it will go down in history as one of the
most important radio events of the year.
Those who tuned their receivers on the
450-meter wave-length of WEAF, the
huge broadcasting station of the Ameri-
can Telephone and Teclegraph Company,
will be proud, in vears to come, to tell
about this first “radio performance” of
one of the most popular grand operas
ever written. Voices and instruments
were hecard with remarkable beauty and
c.earness.

No effort was spared by the broad-
casters to ensure reproduction of the
opera by wireless without distortion.

detector tube and adjust the crystal.
With the aid of the one-stage amplifier,
it will make possible the amplification
of signals. Many amateurs would
rather use a crystal detector than a
vacuum tube because there is less bat-
tery noise and distortion. Others, how-
ever, prefer the vacuum tube as a de-
tector; so, for these amateurs, the
vacuum tube may be placed in action
and the detector crystal eliminated.
With the aid of an extra stage of am-
plification, signals will be amplified to
a certain degree of sensitivity.

A novel effect would result if both
detectors were lined and each one
tested out separately. This would give

an idea as to what both detectors
do. Itis an interesting experiment for
amateurs.

Engineers of the American Telephone
and Telegraph Company spent a week
in the armory making tests. They were
handicapped by their inability to hold
a rehearsal, but, as an alternative they
personally sang in different parts of the
huge armory to assure themselves that
the average human voice could be re-
produced with fidelity. They also ex-
perimented with a half dozen canaries
to make sure that the amp'ifiers would
catch even the finest phrasing of the
Metropolitan singers.

Commenting on this remarkable
achievement, “The American,” New York,
says: “Such glorious broadcasting suc-
cessfullv accomplished, it loo'<s as if popu-
lar musical pleasure and general musical
culture were really ‘in sight.'”
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) With the Os;iph

one Even the Very

Deaf May Hear Radio

ADIO is wonderful to all who
Rcan hear, but what about the

poor fellow who is deaf and
can’t hear a sound of the concerts
which flood our ears? Does he
think radio so fascinating? Ordi-
narily not; but with a little instru-
ment, the “ossiphone,” even the
totally deaf who have not heard a
sound_for scores of years, may lis-
ten in at the radiophone. The ossi-
phone may be the means of bringingr
a chest of gold to those who for-
merly had not even a penny.

It is a simple instrument, in-

By Ortherus Gordon

vented by Mr. S. G. Brown, of
London. It is not a means of am-
plifying sound so as to overcome all
degrees up to total deafness; nor
does it translate sound into some
other medium of communication,
like. motion or color. It conveys
sound to the brain without the aid
of ears, eyes, tongue, or touch; but
it does enlist the aid of the bones.
It is just what the word says—a
bonaphone ; “ossi” is Latin for bone.

Plain Dish as Loud-Speaker Distributor

K, \m'&--u }x -

The lowly china, or sarthenware, dish, such as may be found in any home kitchen, makes

a surprisingly good distributor for a loud-speaker.

Take one earpiece from your headset

and suspeand it in front of and facing the dish after it has been put end upwards on wood
or some resonant material. By careful testing you can find the exact spot where the sound
is the loudest, then the phone may be permanently suspended or fastemed, as is shown in
the photograph. Surprising mellowness will result. The experiment is well worth trying

when you are picking up loud stations.

In the photograph, 1 shows the disc, or plate, in

position; 2 is the telephone earpiece; 3 is the rheostat to increase the brilliancy of the
vacuum tubes; 4 is the dial that governs the tuning qualities; 5 is the receiver complete.

In appearance, the ossiphone is
a small ebony box, possibly 1 inch
high and 4 inches long. From a
slot in one end protrudes a metal
vibrator with a knob, so that the
entire instrument looks like an en-
closed telegraph-key. Double
wires leading from the other end
heighten the similarity. The re-
semblance disappears, however,
when the cover is off. The vibrator
is seen to pass between the poles
of a horseshoe magnet which have
been wound with wire so that the
ossiphone is made to resemble the
inside of a telephone receiver with
a bar vibrator instead of the usual
diaphram.

For use with a radiophone, the
wires of this useful device are con-
nected to a radio receiving set in
place of the headphones. A deaf
person, perhaps, may not be able to
operate a radio set, for he must
hold his ossiphone in one hand while
he presses its knob against a finger
knuckle of the other. Strange as
it may seem, he hears exactly the
same sounds as a listener-in, who
can hear, with a headset. The dif-
ference is this: he hears through
his bones; the other hears with his
ears.

Remarkable tests made in Lon-
don demonstrate that a person with
normal hearing can actually hear
better over the radiophone by use
of the ossiphone than by use of the
ordinary headset. It is claimed that
the bones make better ears than the
ears themselves!

In explanation of this, it seems
that sound is not a product of the
ear alone but the effect of the ear’s
vibrations on the brain. The aural
nerves are the ones that do the
trick. If vibrations could be trans-
mitted to these aural nerves by any
means whatever, hearing would re-
sult. In an event of this kind, the
ears would be merely passive ap-
pendages.

This strange condition has ac-
tually been brought about by the
ossiphone. That instrument util-
izes the bone as a medium through
which to transmit sound vibrations
to the aural nerves and thence to
the brain. The use of the ossiphone
is neither nerve racking nor un-
pleasant. The bones themselves do
not tingle—the vibrations of the
ossiphone are too delicate for that.
The only sensation to a deaf per-
son is the joyous one of perfect
hearing.
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Must Know Radio

T has been decreed by the State

of Massachusetts that the edu-

cation of a merchant-marine
officer is not complete without a
knowledge of radio. Accordingly,
-the Massachusetts’ State Nautical
School, the steamship “Nantucket,”
is offering to cadets, this winter, a
complete course in radio operating
and engineering. This is a depart-
ure from the ordinary curriculum;

for during past winters, at North

‘End Park, Boston, the education of
prospective merchant-marine offi-
cers has been limited to navigation
by the sextant, the log, lead, and
compass, fair winds and the grace
of heaven.

Now, for the first time, merchant
officers in the making are being for-
tified against storms, currents, and
fogs at sea by timely instruction in
the use and operation of all kinds
of radio apparatus. The importance
of this instruction may be judged
by the fact that there are at pres-
ent only two training ships supply-
ing our merchant ships with offi-
- cers of American parentage: the
“Nantucket” of Massachusetts, and
the “Newport” of New York.

There is a special instructor on
the “Nantucket” whose duty is to
teach the cadets the Continental
Code and to explain radio navi-
gating. Fascinated youngsters are
learning that there are other ways
~ of obtaining a position at sea than
those given in the nautical lore and
navigational tables of Bowditch.
Study of the radio compass is
stressed, as that instrument is of
greater value to the seafarer than
any other.

During the winter lay-up at the
dock, the theory of the science will
be taught. In the summer, when
the “Nantucket” goes on her an-
nual cruise halfway around the
world, the cadets will get actual
practice in the radio room of the
ship. In this period, they will have
demonstrated to them the possibil-
ities of radio navigating—not as it
is practiced now but as it may be
practiced in the future.

This is the first step ever taken
to weld the deck and the radio de-
partment of merchant ships. Here-
tofore, there has been jealousy and
ill-feeling — old-timers have felt
that radio is an encroachment on
their methods. They have balked

at using radio. The Navy long ago

By S. S. Smith

i

The Massachusetts State Nautical Schoolship “Nantucket” photographed .
whkhctndnumgl:‘:nueanphumn;-hndh =

brought radio within the control of
the navigator; but then radio, as a
means of battle signaling, was far
more important on war vessels than
on cargo and passenger carriers.
Some time may pass before radio as

taught aboard the Massachusetts’
school ship will have a visible etfect
on merchant marine, but the fact
‘remains that future officers are be-
ing prepared for radio dominance on
the sea.

Radio-Wire Tables

By Frederick J. Rumford, E.E., R.E. E

No. 2 — Single Cotton-Covered Wire

Showing the Number of Feet in
a Pound and Fractions of a Pound

APPENDED is the second of a series of five tables which the radio amateur will
find useful for many purposes. The succeeding tables—“Double Cotton-Covered
Wire,” “Sjngle Silk-Covered Wire” and “Double Silk-Covered Wire”—will be pub-

lished in early numbers of Rapio WorLb.

Sixze 151b.
20 eiweus e s MesaEsseemane 38
4 T R T YL T I [ 43
- 61
23 oooooo teovecoe eepsenesesscs s e 78
7 P T T S 97
& it 119
E8 . iovosisar TS s Ehe wusas 148
&V e 25T EEE futhe v 3T ¢ of xime sxom 191
2 247
O e Esa e e s 307
O s srua a5 e s a8 s e 361
31 pooeece e $eso0escssesssscvcsen s ‘35
. - 551
DY 555 eE eyt R EEEIATTAE T Bane 711
M 800
- L TITTI T 1049
1 1454
38 ... 1731
. 2258
@ ..., 3047

Kb, 141b. 3% 1b. 1.
76 152 228 311
96 192 288 3%

122 244 366 491

156 312 468 624

194 388 582 778

238 476 714 33

296 582 888 11

382 764 1146 1533

407 988 1482 1963

614 1228 1842 2461

122 1444 2166 2893

870 1740 2610 3483

1102 2204 3306 414

1422 2844 4266 Sa8s

1600 3200 4800 6400

2098 4196 6294 8303
2460 4920 7380 9848
2908 5816 8724 11636
3462 6924 10386 13848
4570 9140 13710 18286
6094 12188 18282 24381

This table can be used for a variety of purposes.
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Radio Waves Penetrate Earth

Experiments in Mine Indicate That
Radio May Be Used for Communication

By Carl H. Butman

ASHINGTON, D. C.—The

well-known signals KDKA,

East Pittsburgh, have been
heard in many places throughout the
country, but it is doubtful if it was
heard 100 feet below ground and at a
distance of eighteen miles from the
station, until the Bureau of Mines
experts heard it recently in a test
made in a mine at Bruceton, Penn-
sylvania. g

Although the tests were hurried,
only short continuous waves being
used and no attempt made to modify
the apparatus so as to try out longer
waves, the experimenters found evi-
dence that electromagnetic waves
may be made to travel through solid
earth.

Reporting to the Bureau of Mines,
C. L. Colburn, C. M. Bouton, and
H. B. Freeman, jr., say that, in re-
sponse to many requests for a de-
vice permitting the use of radin in
mines in the interest of safety, es-
pecially following disasters which
frequently break mine telephone
systems, they recently undertock an
unusual experiment, in co-operation
with three engineers of the West-
inghouse Electric Company.

In their official conclusions they
state;:  °

“The present preliminary experi-
ments, while unsuccessful in indi-

cating any practical method of using
wireless waves for wunderground
communications, nevertheless indi-

- cate clearly that electromagnetic

waves may be made to travel
through solid strata. The ‘absorp-
tion,” or loss, of .intensity with dis-
tance is very great for the short
wave-lengths used in ‘these experi-
ments. Longer wave-lengths are
known to suffer less absorption and
may possibly be found practically
effective under certain conditions.”

The preliminary experiments con-
sisted, first, in receiving signals from
without the mine at Bruceton by
means of a receiver located inside;
and, second, both sending and receiv-
ing messages underground through
the strata. It was found that with
a receiving instrument set at a pnint
100 feet underground, signals from
KDKA could be heard distinctly.
About fifty feet from the receiving
station used in this test was a six-
inch bore-hole from the surface,

lined with iron pipe and containing

electric light wires which extended
therefrom throughout the mine. The

presence of these wires evidently as-

sisted greatly in the reception, they
report, for, when the receiving set
was carried to another point re-
moved from wires and tracks, the
signals were barely audible through

——
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New Voice Amplifier

at WEAF

New York’s newest radio-broadcasting station,

WEAPF, operated by the American Telephone and
Telegraph Company, uses a “voice amplifier,” as
shown in the photograph at the right. This is neces-
sary because the music studio and the broadcasting
station are a quarter of a mile apart. The new ampli-
fier is a masterpiece of delicate mechanism that will
pick up the notes of a bird and start them on their
journey over the air without losing the most intricate
trill. WEAF was the station through which the
opera, “Alda,” was broadcast on Armistice Day—a
radio event that marked a new era in science and
music, for it proved to the world that, because of
price or distance, the masterpieces of music may now
be given to everyone by voices accompanied by an
borchestra that only a few have had the great pleas-
ure of hearing. Without the voice amplifier, the
success of such an undertaking would be question-
able; but this new device is able to convey, without
losing even the fraction of a sound, music and ths
human voice—from any place where they may be
produced—to the broadcasting apparatus. Every
week records some startling new addition to radio’s

remarkable equi; *hat makes it more and more
of a great s "~ people.
Terbert)

fifty feet of cover. “The fact that
signals were detected, however, even
though faintly, is sufficient evidence
of transmission through the ground
to encourage further experiment-
ing,” they state.

In sending waves underground,
the Westinghouse 20-watt vacuum-
tube transmitter was used in such a
manner as to send out continuous
waves from 200 to 300 meters
length; but they say that additional
experiments with waves of in-
creased length are much to be de-
sired. It was found that although
signals could be heard distinctly
through fifty feet of coal strata, the
audibility fell off rapidly as this dis-
tance was increased.

In all experiments, the vertical
antennae was found to give the
better results, the horizontal
antennae giving practically no re-
ception. A loop of a single turn was
used, however, with fair results. All
these experiments_were tried with a
wave-length from 200 to 300 meters,
except the reception from KDKA
which was 360 meters. The strata
at the experimental mine lie almost
horizontal, and may have had some.
influence on the transmission of
radio waves; but the present experi-’
ments gave no conclusive evidence
on this point. They seem to agree
that the degree of wetness of the
strata influenced the transmission of
radio waves. The mine was a com-
paratively dry mine, but the over-
burden of soil and soft shale is
damp, and a small stream of water
is continually flowing from the mine.
The underground workings ot the
Experimental mine follow a hori-
zontal five-foot vein of bituminous
coal, and the transmission and re-
ception inside the mine followed the
course of this vein.

In order to gain a quantitative
idea of the transmission of the radi-
ated energy, a milliammeter was in-
serted in the plate circuit of the re-
ceiving apparatus. This normally.
read 1.6 milliamperes, but the flow
of radiant energy from the receiv-
ing antenna produced more or less
depression of the current according
to the intensity of the signals. This
then made possible a comparison of
the intensity of the reception at dif-
ferent points. The milliammeter
was graduated in tenths of a mil-
liampere, and tenths of a division
could be estimated by eye. Signals
could be clearly heard when the in-
flowing energy was too low to be
indicated by the meter; that is, the
clearly distinguished words from
KDKA gave no apprecjable depres-
sion of the plate current.

Tl
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By B. R. Cummings

ransmission

Radio Engmeer. General Electric Company

. ADIO may be defined as:

R “A system of communication
. whereby intelligence is trans-
- mitted with tZe speed of light in all
directions, for any desired dsstance,
without the aid of any. artificial
medium, by the propagation and
detection ofy electrical dssturbances in
space.”

An analysis of this definition will
indicate the unique inherent character-
istics of radio which make it service-
able where other systems of communi-
cation cannot be applied.

While the speed of transmission in
radio is no greater than that of wire-
communication systems, it is equal to
-it. A radio message travels at the rate
of 186,000 miles per second—more
“than one million times the speed of
sound. A radio message, for example,
which is transmitted in New York is

received at San Fran?sco in less than

two ome-hundredths of a second!

A radio transmitter will radiate its
message in all directions, a character-
istic which has made broadcasting
possible. A broadcast message can be
heard by airplanes, by ships at sea, by
submarines submerged in the sea, and
in mines or other points under the
surface of the earth, .

So far as we know radio communi-
cation can be effected over any desired
distance. Radio stations have already
transmitted completely "around the
world, and, since the medium which
transmits light to us from stars and
planets is the same medium which
transmits radio communications, it 1s
reasonable to believe that a radio mes-
sage may be propagated through space
for a distance depending only on the
amount of power which is put behind
it. .
The. third inherent characteristic of
radio — that is, its ability to transmit
intelligence without the aid of any
artificial medium—places it in a field
absolutely its own, Not only does this
permit communication with points
otherwise inaccessible, such as, for ex-
ample, aircraft, with ships, and to in-
accessible spots on land, but it elimi-
nates the need of securing rights of
way for transmission lines and their
construction and maintenance. A radio
system is therefore rendered more
positive than wired systems in that it
is not subject to the failures which
frequently occur during the winter
months in wire lines. )

While the means utilized in radio
differ entirely from those used in
other forms of communication, it is
possible to connect a radio system to
a wire system so that a telephone. sub-
scriber, sitting in his home. may talk
by a wire line to a radio station, where
his voice is transferred to a radio
transmitter, transmitted by radio and
again transferred to a wire system.
This fact makes it possible to extend
the range of wire-telephone systems
over areas which were heretofore con-
sidered impassable by including in the
wire-telephone line a radio link which
bridges the previously impassable
section.

While a radio communication is
broadcast in all directions, it would be
desirable for some classes of work to
be able to transmit only in one
direction. :

Senatore Marconi, during his recent
visit to the United States, made a plea
for further investigation into the
possibilities of directive radio-tran-
mission whereby the message would be
transmitted in one direction only., He
pointed out that, in his early experi-
ments, he had succeeded in trans-
mitting directively over short distances
by using a reflector at the transmitting
station whereby the propagated waves
were reflected and concentrated in one
direction similar to a beam of light
from a searchlight.

It should be remembered that it is

———
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Eleven New Broadcasters

ADDITIONAL broadcasters licensed
during the week ending November 11,
as limited commercial broadcasting sta-
tions, on 360 meters, are as follows:
KFED—Billings Polytechnic Institute,
Polytechnic, Montana.
WNAQ—Charleston Radio Elect. Co.,
Charleston, S. C. ‘
KFCK—Colorado Springs Radio Co.,
Colorado Springs, Colo.
WNAX—Dakota Radio
Co., Yankton, S. D.

Apparatus

WOAJ—Ervin's Electrical Co., Par-
sons, Kansas.

WNAW—Henry Kunzmann, Fortress
Monroe, Va.

WBAQ—Lyradion Mfg. Co., Misha-
waka, Indiana.

WNAV—People’s Tel. & Tel. Co,
Knoxville, Tenn.

WRAY—Radio Sales Corporation,

Scranton, Pa.
WPAL—Superior Radio & Tel. Equipt.
Co., Columbus, Ohio. .
WOAF—Tyler Commercial
Tyler, Texas.

College,

- applicable.

not intended that radio communica-
tion shall replace the wire-telephone
system. Its use will be restricted to
communication between points where
wire communication is not possible or
This i1s due primarily to
the fact that the number of radio com-
munications  which can be carried on
simultaneously in a given area is
limited, whereas in wire telephony the
number of simultaneous communica-
tions which can be carried on is un-
limited.

While directional radio-communica-
tion is needed in commercial radio
work in order that radio may be made
to approximate more nearly the
directiveness of a wired system, such

‘development will be intended not to

replace wired systems, but to eliminate
unnecessary interference in areas not
lying between transmitting and re-
ceiving stations and to effect power
econormies in the transmitter itself. It
should be remembered that, while
broatlcasting by radio is serviceable in
communicating with moving stations
and for broadcasting work, com-
mercial radio traffic is usually handled
between fixed stations—that it would
be desirable to be able to transmit
from one to the other without having
the message broadcast.

The foregoing has referred briefly
to the characteristics of radio-com-
munication without touching upon the
functioning of the apparatus itself.
Many people witnessing for the first
time a radio transmitter in operation
are disappointed, for there is no visible
motion in any of its parts, It is noise-
less, and there is no evidence whatever
of the phenomena occurring in its
various circuits.

Its operation, however, includes a
consideration of both the infinite and
the infinitesimal ; infinitesimal units of
electricity so small that they cannot
reflect light, and, therefore, can never
be seen, moving under perfect and
complete control of the operator;
amplifying the human voice millions of
times without distortion and trans-
mitting it through space with almost
infinite speed. In analyzing the
phenomena involved and the almost
unbelievable future for this method of
communication we may probably be
forgiven for modifying Morse’s
memorable message: “What Hath
God Wrought?” to “What Hath God
Not Wrought?”
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" The Radio Primer

For Thousands of Begimzers Who
Are Coming into Radio Circles

Weekly A B C of Radio Facts and Prin-
ciples Fully and Tersely Explained

By Lynn Brooks

NOES everything, or ceriam
things only, contasn electricity?
Everything contains elec-
tricity. And everything means just

everything — your shirt, your pencil,

your shoes, your hat, yourself! This

is similar to the fact that most every-
thing contains water. Take apples and
"peaches, for instance. If the water 1s
evaporated we have dried applies or
dried peaches. If we could withdraw
the electricity from an object there 1s
no doubt that the object would change
in some way,
* % »

How about the movement of elec-
tricsty?

Electricity makes itself known only
when it is in motion, or when there is
more than usual, or less than usual, of
it in an object. This is exactly what
air does. If air moves we have wind.
We speak of electricity in motion as
a current of electricity just as we
speak of a current of air or a current
of water.

x % %

Are there any polarities to elec-
tricity?

In order to answer this question let
us consider what happens when we
comb our hair and hear a crackling
sound, or the fact that the hair is
attracted toward the comb when it is
near it but not touching it. This is
due to the presence of more than the
usual amount, or less than the usual
amount, of electricity. In order to
more clearly understand this try the
following experiment: Take a piece
of cork about the size and shape of a
pea and cover it with a layer of tin-
foil. It will then be shaped like a
ball. Fasten this to the end of a silk
thread about eight inches long and
hang it up. Take a piece of hard
rubber—a rod is best, but a comb will
do—and a piece of cat’s fur, or
flannel, and rub the rod with the fur.
This should be done in a room con-
taining dry air, as damp air lets the
electricity leak away. Any room that
is heated will answer. The rod now
contains more than the usual amount
of electricity. It is electrified. You
electrified it when you rubbed it with
the fur. When a body contains more
than its usual amount of electricity
it is said to have a negative, or minus
(—), charge. The fur, which had a

—

Whea a current {s passed through a coil of
wire, millions of lines of magnetism radiate from
each wire, winding and twisting about the coil.

less amount, is poiitiv:, or plus (+4).
*

What can be said of the positive
and mnegative charges in regard to
attraction?

Positive electricity repels positive
electricity; negative electricity repels
negative electricity; positive attracts
negative electricity. In other words,
like poles repel ; unlike poles attract.

x x %

Will electrscity flow through any
material?

Charge a large ball with positive
electricity and another large ball with
negative electricity. Take a silk thread
and extend it from one ball to the
other. Then test the two balls to see
if they are charged. You will find
that there is no change in them. Both
still have their charges. Instead of
using the silk thread use copper wire.
Test the two balls and you will find
that neither is charged. When we
used the silk nothing happened.

x kX

What is the explanation of this?

What happened is this: The excess
electricity on the negatively charged
tody went through the wire to the
positively charged ball, which, you
must remember, had less than the usual
amount. . In other words, we had the
electricity moving along the wire,
forming an electric current. The wire
permitted electricity, but the silk

How to Put Up Your

Aerial

ASIMPLE way to raise an aerial
mast of a considerable height
is to plant a shorter staff about one-
third of the length of the main
aerial-mast close to the base of it,
and raise the larger mast by means
of block and tackle. Guy ropes
should be slung from the mast
about two-thirds the way up, to
permit of guiding.

It is customary to make the aer-
ial of more than two spans of wire
so that a greater conducting-surface
will be presented. - For stations up
to one kilowatt in size, an aerial
should have at least six wires spaced
not less than two feet apart nor
more than three feet apart. It has
been found that nothing is gained
by placing the separate spans closer -
together than two feet; for fairly
large aerials, three feet is good
spacing.

Other things being equal, the
greater the height of the aerial the
greater its range either in trans-
mission or receiving ; but the range
is largely influenced by the number
of strands in the aerials. Where
the height is limited, the aerial may
be extended s that it covers a con-
siderable area.

It must be kept in mind that as
more wires are connected parallel
to the aerial, it will tend to give it
greater activity. The capacity in-
herent in it is also directly in-
creased. The aerial must not be
made too large for the transmitting
set or there will be a decrease in-
stead of an increase in the range.

thread did not. Then the wire is a
conductor of electricity and the silk a
non-conductor. An object that will
not conduct electricity is known as:
l1—non-conductor (not a conductor),
2—di-electric (not electric), 3—in-
sulator (to shut off), :
x % %

Are conductors needed for elec- -
tricity?

A conductor is absolutely needed for
a current of electricity ; so is the object
to which it is connected. In order to
explain further my example of an elec-
tric current: We rubbed the hard
rubber rod with the fur, and this
rubbed some of the electricity of the
fur into the rod. The electricity that
we rubbed on the rod is not something
new or unknown. It is electricity that
simply moved from the fur to the rod
in very small parts, called electrons.
These electrons have been measured,
weighed, and are able to show them-
selves. It is these moving electrons
which makes a current. Of course, to
have a continuous current we must
keep them moving.
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No

Interference Between

360 and 400 Meters

By W ashington R. Service

of Commerce Radio Section

has insisted that there was no
actual interference between the
broadcasting stations using a 360-
meter and a 400-meter wave, if good
sets were used and properly tuned,
and this contention recently has
been proven. The radio inspector at
San Francisco has submitted a re-
port to the Radio Section of the De-
partment of Commerce, which, it is
believed, will be of interest to the
radio public. Because of numerous
complaints in California that serious
interference was experienced by lis-
teners-in while two neighboring
stations were transmitting simulta-
neously, one on 360 meters and one
on 400 meters, the radio inspector
conducted a personal test which he
describes as follows:

“I arranged a test with a single-
coil tuner and also two inductive
tuners located at a point midway be-
tween both transmitting stations.
These stations, which were about a
mile apart, were then requested to
transmit at exactly the same time.
It was foundxﬁ':at with the single-
coil tuner it was impracticable to
separate the two waves. However,

I | \OR some time the Department

by using an inductive tuner, a charge
of six degrees either way, would
tune out either one of the stations.
This corresponded to a change of
about six meters on either side of
the transmitting wave.

As the receiving station was lo-
cated on almost a direct line be-
tween the two stations mentioned,
it seemed to demonstrate, beyond
any possible doubt, that, with a se-
lective tuner, it would be entirely
feasible to receive from either sta-
tion at will without interference

‘from the other.

No doubt there will be much com-
plaint from single-coil receivers and
from other stations having very
large aerials; but it is thought the
interference will result in the ulti-
mate improvement of receiving ap-
paratus throughout the district. A
campaign of education is being in-
stituted by the Broadcasters Asso-
ciation; and it is intended that an
inexpensive form of resonance trap
is to be placed upon the market, for
installation in conjunction with
single-coil receiving stations, which
will enable operators to reject un-
wanted signals, within the range of

300 to 600 meters.

Radio from T'wo Important
New Angles
By Arthur G. Shirt

HERE is danger to the politi-
Tcian in radio—a danger that,
apparently, he does not see. It loses
votes faster than it gains them.

The correspondent of a New York
paper, during the recent guberna-
torial campaign, struck the idea
right when he wrote:

When a voter can sit at his home
without the influence of the crowd,
and calmly analyze the speech of a

litical candidate as it is delivered,

am inclined to believe that it is
very disadvantageous to the speak-

er. Candidate 's talk, as it
came in over the radio, was a fine
example of pure, unadulterated

“bunk,” and when I heard the band
play and the crowd cheer, I then
realized how easily the average
voter is beguiled into believing that
he has heard some concrete impor-
tant statement that means some-
thing, when he is really only being

influenced by the general effect of
the meeting.

Radio is extremely impersonal—
it is neither coerced nor influenced
by any personality, good or bad. It
strips everybody and everything to
the same level—forces them to sub-
stitute real genius and honest argu-
ments for fake cleverness and “hot
air.” With this analytical coldness
in its favor, it is a wonder that radio
has not been used in courts of jus-
tice where the emotions of juries
are too frequently played on by de-
signing lawyers to gain ends not al-
ways coincident with the ends of
justice.

Of course, it sometimes happens

- that the human element in the case

before the jury for trial must tem-
per the decision and<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>