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Recent Developments [n Radio

Great Strides Have Been
Taken, Particularly in the
Design of Vacuum Tubes.
The Board Held by the
Man Includes, First, the
Fleming Two-Element
Vacuum Tube Followed
by a Three-Element
Audiotron, a Radiotron
and, Finally, One of the
Latest Types of “Peanut
Tubes."” Further On We
Have Three Larpe
Transmitting Tubes
of the Type Used
Today. The First One
Is Of One Hundred Kilo
watts Capacity and Two
of These Can Do the
Same Amount of Work
as the Giant Alternator
Pictured Directly Above.
Note Its Size In Com-
}}arison With the Peanut
ube In the Same Photo

By H. GERNSBACK

Member American Physical Society
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Above, and to the Left,
Is a Photo of a Complete
2 K.W. Quenched Spark
Transmitter of the ‘gy'p:
Used by the Navy. These
Are Slowly Giving Way
to the More Efficient
Vacuum Tube Trans-
mitters., Directly Above
is a Photo of the Interior
of One of the High-
Powered Trans-Atlantic
Stations. The Picture
Shows mainly the Huge
High-Frequency Alterna-
tors, These, As Well, Are
Being Scrapped To Be
Replaced by the Vacuum
ube.

HEN the average man or woman

hears the word “Radio” nowadays,

he or she immediately thinks of

the radio telephone and its re-

cent phenomenal development.
Many laymen are still under the impression
that the radiophone is a brand new invention,
which has only just been developed in 1921,
The average layman also has an idea that
the radio telephone and the radio telegraph
are entirely different things, and have
nothing in common.

In the first place, the radio telephone is not
a new -development. It was first invented
by Valdemar Poulsen, the Danish Edison,
over fifteen years ago. Later, the Ameri-
can, Dr. Reginald A. Fessenden, also pro-
duced a radio telephone of his own, taking
out many patents in connection with it. Even
in 1915, the radio telephone had been de-
veloped to such an extent that words spoken
at Arlington, Va., at Eiffel Tower station,
Paris, France, and Honolulu, Hawaii, were
distinctly heard. Any one who had the
proper receiving instruments at that time,
or even in Poulsen’s time, could have listened
in and heard what was going on, even at
that early stage of the radio telephone.

Broadcasting in scheduled programs, as

we understand it today, however, has come
into use extensively only since about 1921,
and from that time on the public at large
became interested. It should be noted, how-
ever, that the radio telephone and the radio
telegraph are of the same family, just as
the wire telephonc and the wire telegraph

work along similar principles. Indeed, the
similarity of the radio telegraph and radio
telephone is greater than that of their wire
cousins. The radio telephone and the radio
telegraph both make use of invisible waves
set up in space; these are very similar to
sound waves, which we all know. Sound
waves and radio waves are fundamentally
the same, except that the length of the waves
varies. Radio waves are rather short,
whereas sound waves are much longer. The
longer the wave for a given power, the
easier it is for it to cover greater distances.
If you drop a small pebble into a pond, this
will give rise to small waves. These do not
travel very far. If, however, you look at
one of the great swells in the ocean, you
can realize why such a wave, being much
longer, will naturally cover a greater dis-
tance. So much for the wave part.
Coming back to the radiophone, in which
there is so much interest centered at the

present time, we might state that at this
time of writing there arc over 600 broad-
casting stations sending out rcgular sched-
ules, in the United States. Thesc stations
vary from those of great power to the ones
of small power, and nearly every large city
in the United States today has one or more
broadcasting stations. Great centers, such as,
for instance, New York, Chicago, or San
Franeisco, have a great many stations, thus
for instance, Los Angeles, has no less than 19
broadcasting stations. All of these operate
on either a 360- or 400-meter wave-length
at present, ‘and if you have a good long dis-
tance vacuum tube receiver (and know how
to tune it well) you can enjoy yourself every
night by picking from the air dozens of
stations scattered ‘all over the country,
bringing to your ears lectures, opera, jazz,
songs, weather reports, market reports, and
what not. The daily papers are publishing
the programs of nearby stations, and a good
vacuum tube receiver has no trouble in bring-
ing in all of these stations, so that you can
hear them over the whole house.

There 1s hardly a residence today in our
large cities that does not have its radio out-
fit—good, bad, or indifferent, and the time
is at hand when a house without its
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radiophone will be a curiosity, just as is
the home without its piano or phonograph
today.

There is no question that, as far as broad-

casting is concerned, the United States leads
the world today. In England, for instance,
the radiophone craze has just begun, but
there is still chaos over there, and stations
are only now beginning to work. In Eng-
land, moreover, all broadcasting stations are
more or less Government-controlled, and
each receiving outfit must be licensed, a
thing not known in the United States, where
every one may stick up a wire on his roof
and receive to his heart’s content without
paying a nickel for the service. In France
there are only a few radiophone broadcasting
stations, the Eiffel Tower being the most
powerful one, but Argentina and Japan arc
of interest, where there are stations now be-
ing erected that will broadcast, and a few
that are already operating. In all other
countries, the effort so far has been rather
feeble, but there is no question but that dur-
ing the next few years radio broadcasting
stations will dot the entire world, and it
will. be possible for a man to tune in to

Apparatus Capable of Measuring Two-Millionths
Of An Inch. Queer As It May Seem, a Fly
Walking On the Long Bar Will Bend It Suffi.
ciently To Register In the Apparatus. The
acuum Tube Is Responsible Fbr This,
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Copenhagen or to Cape Town in
Africa, if he is so inclined.
But what is behind all of this wonderful

development?  What developments were
necessary to bring the present-day radio-
phone to the commanding position it now
holds ?

The art of radio today is a great Science
by itsclf, and becomes greater and more
powerful each and every day. Its ramifica-
tions are of such a nature as to astonish the
layman who has not paid much attention to
this young giant. As a matter of fact, the
really big inventions in radio- are hardly
ever heard of by the public. But these in-
ventions, bordering on the magical, should
be known better by the “man in the street,”
as they will mean much to his every day
life during the next decade.

We are all familiar with Marconi’s original
“thunder factory,” where an operator pressed
a key and a vivid, blue-white crashing spark
was sent over a metallic gap with a thunder-
like noise. This was in the days when radio
was young, but even now, when yqu re-
member these blue sparks, it suddenly cames
to you that it is rather seldom that you sce
them. Just the same, you know that the

radio traffic, be it telegraph or telephone,
goes on. But where is the spark?

It was soon found, after Marconi produced
this spark, which produced the waves that
were shot out into space, that these methods
were wasteful. Only a small percentage of
the energy was radiated by the aerial wires.
The rest went up in heat. After the spark
had been in use for some years, a German
invented a sort of noiseless spark, tech-
nically called a “quenched spark” Here
the spark leaped between metallic discs,
separated from each other a few hun-
dredths of an inch. Unless you put your
ear close to such a quenched spark gap, as
it is' technically called, you could no longer
hear the noise. "Not only was the noise done
away with, but the efficiency of the appa-
ratus was increased a good deal.

After the quenched spark, came the Gold-
smith and Alexanderson Alternators, ma-
chines that sent out the waves without any
spark at all. This was another great im-
provement, and a great deal of energy was
saved in the process. Still, with these gen-
erators, it was necessary to use large ma-
chinery in order to operate them, as they
were nothing less than dynamos, in disguise.

Compact Type of Vacuum Tube Trans-

mitter Usedy On Aeroplanes. Power For

the Tubes Is Derived From a Propeller-

Driven Generator. This Is Another Caae

In Which the Vacuum Tube Plays An:
Important Part.

So radio matters stood until about 1907,
wvhen a revolution in radio occurred. This
revolution was due to a little glass bottle,
mvented by the American, Dr. de Forest,
and’ called the Audion, or, as it 1s termed
today, the Vacuum Tube. This Tliftle tube
wrought havoc with all pre-conceived no-
tions in radio and, as a matter'of fact, threw
the entire industry into an upheaval, which,
however, was most beneficial. Years before
Dr. de Forest, when as a matter of fact he
was still wearing short pants, Edison had
discovered the so-called “Edison Effect.”
The Edison Effect was demonstrated with
two incandescent lamps in one; in other
words, an electric lamp bulb having two fila-
ments that did not touch anywhere, instead
of a single filament.

Edison observed the curious fact that when
these filaments were lit up by separate
batteries, a current could be made to pass
from one filament to the other, although they
were not physically connected,. but, on the
contrary, were enclosed in a glass bulb which
contained no air; a vacuum, in other words.
Dr. de Forest made use of thijs principle with
some modifications, and alsa enclosed in the
tube still a third element, a_picce of wire
bent to and fro, which he termed the “Grid,”
due to its resemblance to its_kitchen-utensil
namesake. Tt was immediately found that
such a tube, properly made, became tre-
mendously sensitive to radio_ waves—so much
so, in fact, that where heretofore we were
using thousands of horsepower to bridge a
given space with radio waves, only a frac-
tion of the same power is now required to
bridge the same gap, thanks to this tube. .

It was soon discovered that the sensitivity
could be increased into the billions by using
a quantity of such tubes connected together
in a certain fashion. In technical terms, we
use one.tube as a “detector,” and the bal-
ance of the tubes as “amplifiers.” In other
words, a weak signal, that is, totally in-
audible, can be magnified to such an extent
that the sounds come roaring out from a
horn with ear-splitting intensity. But that
is not all.

(Continued on page 219)
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C. W. Bailey, 346 Clinton St., Toronto,

Ont., Can. o

45th S. H. McNeill, Smith's Falls, Ont.. Can.

46th J. Fassett, care Acadia Sugar Refinery,
Woodside, Dartmouth, N. 8., Can.

47th A, B. Mann, Stewiacke, N. S., Can.

48th G, W. Griggs, 298 Dalhousie St.,, Brant-
ford, Ont., Can,

49th G. W. Young, Ridgeway, Ont., Can.

50th H. R. Ryckman, 517 Nelson St., London,
Ont., Can.

51st  G. A. Sandoz, Emscote Cottage, Francklyn
5t., Halifax, N. S., Can

44th

sznd A. E. Goyo, 313 Monmouth Rd., Town of
Mount Royal, Montreal, Can.
53rd Bert MacLeod, R. R. No. 2, Cornwall, Ont.,

Can.

A New Use for Loud

Speakers
(Continued from page 133)

Eight transmitters were supplied with the
system, usable at any point in the big set-
ting. By means of a control switch m the
switchboard house, the director can be con-
nected to any point at once. In the contral
room is a monitor horn, by which the oper-
ator can instantly detect the condition of the
apparatus, and 12 Western Electric 6A
horns, connectable in multiple, are distributed
at the important points. These are specially
designed for this type of work. Three are
in multiple over the big replica of Notre
Dame Cathedral, the rest in and about the
old buildings on the Paris streets reproduced
in the setting.

Seven circuits lead off the volume control
switchboard for the 12 horns and any num-
ber may be connected for any special needs.
In the control house is a potentiometer con-
trol ranging over 24 points to regulate dis-
tance of carrying. Each reproducer has in
addition a rheostat control.

The volume indicator in the control house
is an innovation in this type of system. It
operates on a new principle, and is in effect
a galvanometer showing 15 points on proper
regulation,

A field telephone set enables the director
on the sceaes to talk back to the switchboard
in case of any derangement of the apparatus.

The first three steps of amplification are
single, and the fourth or final is a “Push-
Pull” arrangement—in effect power ampli-
fication.

Radio messages can he received by use
of a Radio Receiver, and amplified over the
board and broadcast in the same manner as
the director's messages are transmitted. A
loop antenna is used for this.

The uses of the set on the picture lot are
manifold. Most important, of course, is the
work of directing the mob scenes, one di-
rector in the tower overlooking the action
being able instantly to direct any part of
the crowd. It is also used similarly for
paging players on the big lot.

The “inspirational music,” a valued ad-
junct to acting for films, is also broadecast
for the crowds of players over the apparatus,
In fact, the set has made possible for the
first time in film history the use of music
for mob scenes. Radio concerts between
waits are given the crowds of actors, too,
thus strengthening morale and creating an
esprit de corps that alone has saved a small
fortune in the big picture, according to Wal-
lace Waorsley, director, and Lon Chaney, star
of the production,

Recent Developments

{n Radio
(Continued from page 141)
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Dr. de Forest had used his invention for
a few years only, when it was found
that if this tube were reversed it could be
used for transmitting purposes, instead of for
receiving. In other words, the Vacuum Tube
can be made to send out powerful radio

The United States Navy Depart-
ment, the Signal Corps, and the
leading Radio Manufacturers,
without exception, have adopted
our material in one form or an-
other.

They use it because it’s a stand-
ardized product of uniform qual-

BAKELITE Condensite

Repmanor

ity, and because it is ideally adapt-
ed to the manufacture of radio ap-
paratus.

In Laminated form its surface and
volume resistivity are extremely
high and the dielectric losses quite
low as shown by the following
Bureau of Standards Tests:

Thermal expansivity at 20 to 60 de-
grees Centigrade .................
L L e P

s soft it

pereeptibly; at 100C. (
may be bent easily: at| (300F.)

PROPERTIES HARD RUBBER INSULATING MATENA S
Dielectric strength, volts / mm ... .. 10,000 to 38,000 000 ta 45,000 |
Tensile strenath, Ibs. per square inch. . 3,500 to 6,500 ﬁgﬂg l.: 25,000
Water absorbed in twenty-four hours
immersion, percentage of weight. .. 0.02 0.2 to 1.0

20 to 30 x 106

G0 to B0 x 106
At 65.5C. (I50F.) hard rubber softens|Not readily inflammable: will withstan
212F.) it i 149

s\ continuously temperature of C.
Heat tends to complete re-

........................... Discolors and disintegrates after a few

115.5C. (240F.) it becomes leathery
and may casily be cut with a knife;
melts at 200C. (392F.)

maonths; the sulphur of the hard rub-
ber is oxidized. forming the equiva-
lent of sulphuric aeid; this may take
up ammonia from the air or may at-
tack the filling materials forming the|
various sulphates on the surface; the

surfaee resistivity is greatly reduced.|

action and volatile substances are
driven off.

No visible effect.

Divisions of”
BAKELITE CORPORATION

BAKELITE

General Bakelite Co.
8 West 40th St. New York

Condensite
Condensite Co. of America
Bloomfield, N. J.

Repmanor
Redmanol Chemical
Products Co.
636-678 West 22nd St.
Chicago, I11.

BAKELITE CORPORATION

Our licensed fabricators are prepared to

furnish radio parts molded from our prod- !
ucts and also machined or engraved panels
in large or small quantities at very reason-
able prices,

Names on request.

Address the Divisions

~he Material oj‘_g_ Th_ouse;nd rUs_t_eg

HYGRADE SPECIALS

200 ft. 7 strand No. 22 Copper aerial wire...$1.25
Marse Eureka_Test Clips, per dozen...,..... g 5
Skinderviken Transmitter Buttons ... . .. .
No. 763 Everendy 2215 ¥, Variable B Bat.
No. 766 Eveready 2214 V. Variable B,

No. 767 Eveready 45 V, Variable B. Battery. .
2000 Ohm Murdeek Mo, 56 Head Sets..,.....
3000 Ohm Murdork No, 56 Head Sets........
Federal or Brandes Head Sets Complete.....
Dictograph 3000 Ohm Head Sets ......
Fada or Framingham Rheastats .......
Aeme Amplifying Transformers (new type) ..
Acme R. F. Transformers, Types R2—R3—R4
6 Volt Marko Storage Batteries.......... !
Firco (Bull Dog Grin) Phone Plugs.
Federal Amplifying Transformers ....... 7
23 Plate Var. Cond. Bakelite Ends..... A N
43 Plate Var, Cond. Bakelite Ends ...... .. 1.95

All orders must include Parcel Post charges

Hygrade Electrical Novelty Co.,
41 West 125th Street New York, N. Y.
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KILLOCH HEAD SET
2000 OHM $3.25 POSTPAID IN U. S. A,
Baldwin Head Set $8.75 Postpaid in U, S." A.
Send For Radio Catalogue

DAVID KILLOCH €O., 57 Murray St.. N. Y. City

TWO SUPERSENSITIVE CIRCUITS

(Both Copyrighted)

My Highly Improved Reinartz brings In all important
statlons on both eoasts and Mexican border, loud, elear
and without distortion.  We dance to music from Atlanta
recelved on one loud Daldwin unit.  Build one of these
wonderful sets from my blueprints  and  specifications,
price G0c, or with a perfect and complete double wound
splderweb coll, 500 by mail. No other windings used.
Photo of my set on_a glass panel with every arder.

My W. D. Il Cireuit is- especially designed for use
with the *“Pickle’ tube and brings out the full value of
that little tube as no ether cireult can.  Statlons 1000
miles away come in clearly on one tube. This set is
small, complete, portable, "For the man who withes the
highest efficlency this is the set to build. Price of blue-
print and specifieations 50, or with complete and perfect
windings £1.00, Photo of set with every arder,

Either set s cheap and easy to bulld, easy to operate.
Everything elearly shown,

S. A. Twitchell,’ 1927 Western Ave., Minneapolis, Minn.

Chelsea Regenerative Equipment

Licensed Under Armstrong U. S. Patent
October 6, 1014

Write for Bulletin No. 7
CHELSEA RADIO COMPANY, CHELSEA, MASS.
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USE A G H SHARP TUNER DIALS

Why the ACH.i

s ::!Lftfgzlcm',

Jin. DIAL

4in. DIAL (215-to-1 )
Reugh tuning with dial or one thousamdth of an inch in
either direction.

Money Back Cuarantce

Price ACH 3" Dial complete, ..... .. . §2.50
Price ACH 4" Dial complete...... " .. 5.00
Regular fitting 5/16" hole, %" and 27167, Irushings, 5e.
each extra,  10c for all.

LONG DISTANCE A C H DETECTOR SET
UNWIRED

Ineluding

PRICE $20.00 :=5"3th oius

WRITE FOR 3 WAYS TO PURCHASE

A. C. HAYDEN RADIO & RESEARCH CO0.
ol e i e

Summer
Static
Overcome

“Good-bye Aerial”’

ANTENELLA

No aerial or antenna needed

lightningz ar-
inconven-
are elimi-

All outside wiring, aerial.
resters, switches and other
jences o induetive to statie
nated.

Merely plug Antenella in any lizht socket
and you ean enjoy all Radio pleasures in
any room in your home, apartment or
hotel. XNo eurrent eonsomed,

New Improved

ANTENELLA

NOW $1.25
ONLY ..o

At wour dealers — otherwise send
chase price and you will be
postpaid.

has. reshman @. Inc.
Nadiodl Gondenser ¥Pooucts

106 SEVENTH AVENUE, NEW YORK

pur-
supplied

|

g

waves as well as receive waves. The trans-
mitting tube, therefore, takes the place of
the old Marconi Spark Gap, and the more

recent Alexanderson Generators. Indecd
a tube recently constructed by one of our
great electrical companies handles over

1,000,000 Watts, and does not take up much
more space than an ordinary desk drawer.
But this tube can handle sufficient energy
to throw radio waves across continents and
oceans. Alrcady our big trans-Atlantic sta-
tions, which comprise many acres of ground
to house their machinery, are doomed on
account of this new monster tube. The
future radio station power plant will be
located in a small room less than 10 fect
square, instead of so many acres.  And, hest
of all, a Vacvum Tube handles the cnergy
with much greater economy than the Gen-
erators did before.

The versatility of this tube, which has
often been called “Aladdin’s Lamp” quite
appropriately, does not stop here. For in-
stance, when a man in New York picks up
his telephone receiver and asks for a friend
in San Francisco, he little realizes that he
could not do so at all were it not for the
Vacuum Tube. Without this it would be
impossible to speak over such great distances.
Only the periection of the \“1{'1111m Tuhe
makes the long distance wire telephone
possible.

You would not think it possible to meas-
ure 2/1,000,000 of an inch. This, how-
ever, can be done readily by means of the
Ultramicrometer, an instrument that would
not have heen in existence without the use
of the Vacuum Tube.

Tmagine a bar of steel, 10” long, and 14"
thick. If a fly hops upon this rod, the
small weight of the fly will depress this
heavy rod a sufficient amount so that it can
be measured on the Ultramicrometer—a
thing almost impossible to conceive, but true,
nevertheless.

In the latter part of 1922, the War De-
partment sent a radio message to an air-
plane aloft, and this message came out in
the form of a tape with the words typed
upon it in plain English. In other words,
the order was given by radio and the mes-
sage was typed in intelligible words, in or-
dinary characters that everyone could under-
stand. The operator made his reply like-
wise, from the airplane, and the message was
received in the War Department on a printed
strip, in the English language. All of this
has been accomplished thanks to the wonder-
ful Vacuum Tube.

We do not stop here, however. John Hays
Hammond, Jr., has repeatedly demonstrated
that he can control an airplane from the
around entirely by radio, without the neces-
sity of having an operator aboard. In other
words, it is possible today to send a radio-
controlled airplane over the enemy’s lines or
fortifications, and drop bombs at will.  All
of this can be directed by radio from the
ground, at a distance. Again the Vacuum
Tube makes this possible.

Recently the Navy Department sent out a
hattleship on w hich there was not a human
being aboard. Impossible as it seems, the
battleship was entirely controlled by radio.
irom shore. and it was not possible for the
maneuvering “‘enemy” ships to stop the op-
eration of this radio-controlled vessel. All
the controls were made by radio. Thus the
ship was steered, made to go in a circle,
reversed and run backwards. The oil fuel
was fed into the furnaces by means of radio
control, and there was not a time when the
huge monster was not in full control by its
distant operator.

There is no question but that in the future
we shall have such radio-controlled monsters
and their uses are not entirely confined to the
sea, hecause the United States Army has
already experimented with radio-controlled
tanks, which can be sent out into the enemy’s
lines without a human being on board to
guide them, Again it is the frail little
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9/10 rhorce of foremost
ongineers
for o-ver 17 years.
Sold hy
all dealers

70N
RADIG PROTEETOR

Approved by the National
Boardof Fire Underwr: 1te(15

Ash TOUR Insurarnce Agent
L.S. BRACH MFG. CO.,

Necwarle ~NewJersey

SULIJ_ERAL_L

MetalinPaste Form

257
Handy Tube
> Evmy Eleclric{l i
sold “ f P Clgn?c%ltm“ Needs
era o Perfec ecepti
Jhe Only Convenient ﬁfal:atos';’fo'ﬂr

Ask your
Dealer

Look for
this L1L'n:|

N

Improve Your Present Set or Make a New One Botter
by Using

Branston Lateral Wound Honeycomb Inductance Coils

(Licensed under DeForest Patents)

Ask your “Old Timer Itadio friend why sets using Honey-
comh Coils are Best.
send Je In stamps for Series 1 “Hook-Up** Circular showlng
tive good Honeycomb enil hook-ups and Catalog of famous
Branstan Radie materials, Write to-
day.  Give us name of your Radio
Dealer. If he can't supply you, let
us know,

CHAS. A, BRANSTON, Inc.

817 Main St., Buffalo, N. Y.
In Canada Chas, A, Dranston, Ltd.,
Taronto, Ont.

Practical Radio Operating

Code room equipped with Kleinschmidt
| automatic transmitter, thorough prepara-
| tion for passenger and freight ship radio
aperator’s position.  Write today for our
booklet
“When in New York Pay Us a Visit”
Arc-Spark-Vacuum Tubes.

Y. M. C. A. RADIO SCHOOL
“Best Radio School in the East”
158 East 86th Street, New York City

QUALITY
BATTERY

Always
Dependable

Marko Storage Ballery
Company
1404 Atlantic Ave,
Brooklyn N.Y.
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Vacuum Tube that does the work, as with-
out its use there would not be any radio-
controlled airplane, battleship, or tank.

During the war the Vacuum Tube had its
fire baptism, and some of the greatest in-
ventions in radio really were made during
that time,

Before the war we used aerials, generally;
that is, overhead wires, in order to receive
radio messages. During the war, the so-
called “Loop, or Indoor Aerial” was de-
veloped to a wonderiul degree. Although
the Loop, which is nothing but a wire wound

on a square frame, was known before the |

war, it was never used much. At that time,
when it was not possible to use aerials, the
loop aerial came into use more and more,
and it is now only a question of time when
all outdoor aerials will disappear.

The great advantage of the loop type or
indoor aerial is that it has directional quali-
ties. By this is meant that if you have a
loop receiver and Chicago is broadcasting
a concert, you turn the loop so that its edge,
or narrow side, points toward Chicago. You
will then receive the music or entertainment
with maximum intensity.

This quality is made use of in the Radio
Compass. When the captain of a ship, now-
adays wishes to know what his position is
at sea, he does not make any lengthy cal-
culations, as he used to do of yore. He
picks up his telephone and calls down to
“Sparks,” the Radio Operator on board the
ship. and utters these few laconic words:
“What is our position?”  Immediately
“Sparks"” gets in touch with the nearest land
station. There are usually two such sta-
tions which receive the call. The distance
between these two land stations is known
exactly to the land operators. By means of
well-known triangulation methods, the posi-
tion of the ship is ascertained accurately
within a few yards, in less than three minutes
from the time the call comes in from the
distant ship. The land operator of the com-
pass station then radios back to the ship and
gives the ship its exact location, exact within
a few yards, as mentioned above. In other
words, a captain nowadays, if he is in a fog,
or during the night, when he has no means
for dircet observation, can, within a few
minutes, ascertain the exact position of his
ship. This is not a theory or a dream, he-
cause it now happens several hundred times
cach and every day, all over the world.

Another surprising development of radio
is sending pictures from a distance. This is not
a4 new invention either, as it has been known
for the last 15 years, but the use of the
Vacuum Tube has made the invention com-
mercially practical, and it is not uncommon
these days to have pictures sent from France
to America by radio, within a few minutes.
The Frenchman, Belin, who has made a spe-
cialty of such picture-transmission, has
achieved remarkable results. The principle
is quite simple : Each station, either receiv-
ing or sending, has a revolving cylinder
upon which the picture, properly prepared,
is wrapped. A stylus then travels over the
picture, making contacts on certain parts,
and these contacts are translated into radio
waves, and are shot out to any distance re-
quired. At the other end a similar stylus
actuates upon a cvlinder, and in a few
minutes the picture has been assembled, and
can then he reproduced by the regular proc-
ess. Thus it is possible today, by means
of such a4 machine, to radio important photo-
graphs or pictures across land and sea in
the short space of a few minutes.

Another surprising new use for radio has
been found recently in mining. By means
of radio waves it is now possible to ac-
curately locate ore or coal deposits, The
principle is* simple: Radio waves pass
through solid substances as easily as light
passes through a solid glass hlock. As long
as we have only plain earth or sand, the
radio waves travel through such strata with-
out much difficulty. [f. however. the waves

“This man knows Radio/

E knows how to get the best out of his set. New hook-ups,
new tubes, new parts—he tests them all and finds the best.
He was a wireless fan long before radio became the greatest in-
door sport. Fifteen years ago he used Brandes. Today he still
sticks to his Brandes Matched Tone Headset.
He knows that its Matched Tone assures a elear and harmonious
reception of the worldful of interesting news which his set picks
up. He gets it all—perfectly—with a Brandes.
Made in Canada and England by
Canadian Brandes Limited, Toronto and London
Distributed in Canada by Perkins Electric Limited
Toronto — MONTREAL — Winnipeg
Distributors tn Australia and New Zealand
International Electric Co., Wellington, N, 7.

CBrandes,mc.~237 Lafayette St,N.Y.C.

CMatched ‘Tone

TRADE MARK REG. U.5. PAT. OFF.
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The How and Why of Radio Experimental Electricity

Apparatus Course in 20 Lessons
By H. W. SECOR, E.E. Cy 5. GERNSBACK and H. W, SECOR, E.E,
l\I'l'hll_u
sivle. it

R This newest book on radio matters fills a distinet gap In wireless
Al the treatment bs made as understandable and as free from mathem
fl 4t the same thne Incorporates a wealth of technigue and Instrue
gl Amateur—the Rudio Operator—the Installation and  Designing
teachers amd students of the subject In general,

A very broad field bas heen covered by the author, glvine o
tion not found in other text-books. If you are engaped in
allled arts you wil surely need thls latest contribution to radio 1i ture,
This newest of Radlo Work has 160 pages, 6 x 9 i, Hundreds of IHustrations and
tables. Cloth bound in Vellum de Luxe, stiff covers, hand-sewed, gold stamped, n$1?5

of the Radio or §

Every phase of experimental electricity is treated comprelicnsively in plain Eng
New Experiments are deseribed and explained and nearly every application of E
RI'I.,\' !nt molern I:!:- [Sjuin-n in sllmljh- language.

masterpiece. Explains every electrical deviee from o push button and bell o the big=-
pest penerator mude.  Worth its weight in gold for the mun who \I\'lj»llll.-~1;'- H:u.-.\u:.t:u}ﬁ:
olol-l:rieit;-. and to the experlimenter it is still more valuable because of i1s many facts,
tables, ete.
The Best Electrical Text-Book on the Market. Size of Book is 6x 9. The book cone
tains 128 pages and mere than 400 illustrations. Cloth bound. stiff covers, 25
hand-sewed, green and blagk stamped, each ...............0 ... ...l 5]-
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Your Phone Plus Fihertone Makes
a Beautiful Musical Instrument

A vast increase in the demand
for the Fibertone has brought
a decrease in the price to $8.
With new scientific develop-
ments by men living in the at-
mosphere of perfect musical
instruments, this becomes a
great event in radio history.
Pleasurable radio entertain-
ment can now be had at a cost
that is not a burden to the av-
erage enthusiast’s pocketbook.

The true-toned performance of
the Fibertone is due to its con-
struction of fiber. No vibra-
tive sounds can possibly mar
the clearness of its amplifica-
tion, as often occurs in horns
of metal.

Your nearest dealer will be
glad to demonstrate the Fiber-
tone to you.

Dealers, write forinformation.

Fiber Products Company

240-F N. 10th Street, Newark, N. J.

encounter ores or coal veins, they are ob-
structed or deflected. An observer at the
other end can readily tell whether the sig-
nals are coming through strongly or faintly,
and if they do come faintly he will know
that the waves have been obstructed. By
using a certain index and by actual observa-
tions it can be calculated not only as to
whether the substance is ore or coal, but the
depth and horizontal contour of the valuable
deposits can be ascertained by radio as well.

 Hetterby’s Set

(Continned from page 130)

Jessica cried, “Come on, Sam, we'll go right
down to the electric shop and get what you
need this very minute, and I'll help you wind
the wire and everything, and we'll be hearing
a really truly radio program before we have
to put the cat out and lock up the house
for the night!”

So she went away laughing, dragging
Sam by the arm and making him hurry,
They turned down toward the main strect
and that was the last we saw of her for
almost a week.,  Then we happened 1o meet
her on the street one day and mother asked
her how she liked the radio.

“Well, we haven't got it quite ready to
work vet,” she said a little soberly. “Sam
decided he'd have one a little better than
yours. When we went down to the electric
shop he saw a—a sunluhulg or other; 1
don't know whether it was what he calls
a grid-leak or a vernier or what; maybe it
was a different sized wave-length—and the
eleetric shop man-explained a different way
to make a radio set, so Sam is making lhdt
kind. It takes a little longer, but Sam says
it will be ever so much better.”

After that we used to see Jessica every
now and then and we always asked how the
radio set was getting along, but it was never
quite ready to use. She was just as cheer-
ful and hopeiul as ever, and just as surc
Sam would have the set ready to use in a
day or two, but Sam was always discovering
something new and better to put in his set,
and 1hcn he had to tear the set all apart
and begin over again. One week he would
discover a new quick-acting vernier rheo-
stat or a new style tubular grid-leak and
he would junk everything and begin again,
and the next week he would hear of a new
filament bulb that was built like a link of
bologna sausage, with terminals at each end,
and he \\ullld decide not to have a crystal
set but a tube set, and he would junk every-
thing and begin again. Or he would hear
of somebody’s brand new pretzel-curve
spider- web winding and throw away all his
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Standard, threaded rubber, Willard's, spe-
cially -1dn|}lc<l for use with W. D, 11 tubes.
<‘ﬂ.lp[ll\ current at 2 volts to one W. D, 11
tube for 210 hours on a single charge. Re-
chargeable. Brand new, size 4x312x7 inches
—Chi-Rad guaranteed.
2-Volt Willard Charged . . . $7.50
2-Volt Willard Dry ...... 6.50
These same Willards can be adapted to de.
liver 8 volts for pure D.C, for C.W.
Transmitters, Better than a generator be-
cause no filter is necessary.  Much less ex.
pensive,

In lots of 40 (320 volts) $160.00

(Better prices on larger quantities.)
Specify dry or charged when ordering.

Apparatus(o.

4‘la S. Dcu.vhom St., Chicago, IL1.

SALESMEN

Largest radio publishing organ-
ization in the world,
men, either whole or side line, to
20 books to

wants sales-

sell an assortment of
the trade,
Liberal commission to hustlers.

Box 233, Ravio NEws
New York City.

199 NECESSITIES

MCO 199 SOCKET ..ivovvsrercananainn

MCO 199 C SDCKET

MCD 199 ADAPTER
Send for free literaturs.
Jobbers' inquiries salleited.

THE WIRELESS MFG. CO., Canton, Ohio
MANUFACTURERS—DISTRIBUTORS

PHANTOM -CIRCUIT

Build Your Own. This marvel of mystery, using ne loop,
no aerizl and ne cround brings in musie instead of in-
terference, We have heard stations 950 miles distant on
one tube. By using WD-11 tube set can be entirely
self contained. Very easy to bulld from our Instructions,
use your own spare parts, nothing complicated like radie
frequency or super regenerative. Only one tuning eon-
trol, Complete instructions, with hookup and phote of
circuit mailed to you for 60 cents. Stamps accepted.

Yesco Radio Shep Box RN-704 Vacaville, Calif,

variometers and vario-couplers, and start
in on a new set. He was always just about
ready to go ahead and finish the set and
put up his aerial, but ten minutes later he
would hear of a new sort of something or
other or a new kind of circuit namcbodv in
New Zealand or Timbuctoo had invented, and
he would junk everything and begin again.
About a vear and a half after Jessica and
Sam had frst come to our house to see
father's radio, Jessica's first baby was born
—a fine eight-pound boy. For the first week
Sam called the hoy Steinmetz Hetterby; the
second week he called him DeForest Het-
terby; the third week he called him At-
waterr Kent Hetterby. And I believe that
boy never did get an actual hold-fast name
until he was twenty-one and chose one for
himself—we all called him “Bub” up to the
time he was twenty-one, because Sam was
everlastingly getting interested in some new
radio appliance and naming the boy after
its inventor. There was one awful week Telephony \uthinlrecem vears, Size of book Is 7xI0V In.
Guring. which the boy hid in the attic and | 40 o, a8 MAteloky 3 ey iy pond i vl
wept day and night because his father had | each $
decided his name was to be Modulated High- | Same beok. limp binding,
Frequency Electromagnetic Voltage Het-

FIBERTONE

RADISCO RADIO PRODUCTS
THE RADIO DISTRIBUTING COMPANY
Newark, New Jerrey

Wireless Course in 20 Lessons

By 5. Gernsback, A. Lescarboura and H. W. Secor, E.E.
(11th Edition}

A course that tells you everything you wish to know about
‘wireless,”" startlog leszon No. 1 by explaining the Prineiples
of Electricity, By simple, essy stapes, this wonderful Course
wkes you into "Wireless'" by the use of simple language 20
skillfully wsed that you understand every word. There is a
lesson devoted to Theory and Mathematics, The last lesson
is devoted to a hlstory of Wireless, Thiz Course has
Deen eonziderably revised In order that it meet many impar-
tant changes which have oceurred in Radio Telegraphy and

colored cover ............ $0.75
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