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Brandes Wireless Headsets

The “SUPERIOR” Type

The most Sold under

sensitive headset guarantee to give
satisfaction or

money refunded.

sold for this
low price

Price, Complete, Five Dollars

( Receivers are of polished aluminum with genuine
hard rubber caps. Wound with copper wire to 1000
ohms each or 2000 ohms to the set. The headbands
are of solid germansilver and the cord is six feet long.

, Send stamp for catalogue ""E” fully describing all our headsets.

C. BRANDES, Inc., Wireless Receiver Specialists

32 UNION SQUARE, NEW YORK

MES.
No. 603. No. 602. No. 822,

Each.
No. 603. Threaded holder for cat- “h:ske" £0.15.
No. 6u2. Large knob. 3-32 thread...... .10
No. 601. Small knob, 8-32 thread..... . .0‘4
No. 622. Thumbscre“ 8-32 thread. .

No. 604 No 605, No. 600.
~o. 600, Binding posts . ...... ..$0.03 eac'll
No. 605, Large detector cup... 45 each
No 604, Small detector cup...... .20 each

SWITCH CONTACT POINIS.

"lai . threaded for 8-32 screw.
I’lain Dbrass. thr for 832

No. 826 " da. x MW"
: CREED e $0.02 $0.21 $1.00

lo. 623, %" dia. x K"
No. 623. % high 02 .21 1.00

Witl * 8-32 shank.
il | Each. Doz, 102

No.627. 15" d'a. x
o Y heh e 002y $0.24 $1.25

Nickeled points, 50% _advance,
Send for Circular,

@ MAGUIRE & SHOTTON 4
814 LANCASTER ST. =

ALBANY, N. Y.
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T last the American inventor is coming into

his own. Our Government, which heretofore
. has paid but scant attention to the activities
of our inventors and experimen'ers, is begin-
ning to recognize that there are a few persons outside
of the Department who know a thing or two.

The courageous action of Secretary of War Daniels
in organizing a board composed of the foremost Amer-
ican inventors cannot be lauded too highly. Mr. Edison
has already accepted enthusiastically Mr. Daniels’ invi-
tation as chairman of the new Advisory Board, and no
doubt we will soon witness valuable additions in the
persons of famous inventors like Orville Wright, Henry
Ford, John Hays Hammond, Jr., Tesla, Bell, Steinmetz
and others.

This board of famous civilian experimenters will be
known as the Naval Advisory Beard and will have the
sole purpose of strengthening our weak national de-
fenses by means of new inventions. The European war
has amply shown that battles are no longer won by
means of men and guns alone. Never before have sci-
entists won as many battles as now; never hefore have
battles been so deadly as now, due entirely to science
let loose on the enemy. As Secretary Daniels states:

“One chemist, one electrician might be greater in the
warfare of the future than Napoleon, at his best, was
in the warfare of the past. One scientist very prob-
ably may do more for the United States than any ad-
miral or general could do.”

Frightful? Of course. What otherwlse can be ex-
pected of poisonous gases, elecirically charged wires,
land and sea mines. bomb-throwing aeroplanes, mur-
derous submarines, and poisonous shells? But then, all
warfare is frightful. Once you lhave been killed, it
does not matter whether the ancient sword of a Ro-
man pierced your heart or a modern poisonous gas
snuffed out your life. The sole business of war is to
kill, and the more frightful and the more terrible our
scientists can make war, the better for us.

For it must not be forgotten that, once we arrive at
a stage where we are able to annihilate a whole regi-

Uncle Sam and the Inventor

ment at one stroke, there will be no more wars. Peo-
ple will then think for a long time before engaging in
foolish wars, and once people begin to coolly consider,
the danger of war is well nigh passed.

As a democratic nation we do not believe in a big
standing army, indeed the nrare the world advances
in scientific warfare, the less men do we need to de-
fend a given line. Already the common soldier with
his rifle is an anachronism. His rifle is of but litile
use to him to-day and is fast disappearing. Two men
behind a machine gun can hold 300 soldiers with rifles
at bay with ease, while in trench warfare the rifle be-
comes an actual hindrance. Future wars will be ma-
chines against machines, far more so than to-day, while
the common soldier of the present will man the ma-
chines. Land battles will be fought so far apart that
men will no longer be able to see each other, as is the
case in the present naval warfare, where the battling
dreadnoughts are actually shelling each other with
nothing but their mastheads showing above the horizon.

Undoubtedly many an American inventor has been
bitterly disappointed in the past for not having his in-
vention recognized, or else not having the means, finan-
cial or otherwise, to try out his idea in actual practise.
This the new board will remedy. The poorest inventor
with a good idea will now have his chance to submit it
to a board of men who are not to be influenced in the
slightest by financial or other considerations. He will
get frank and expert advice, which he probably could
not obtain anywhere else in the world—and the advice
will not cost him a single penny. If his idea is good,
he will be told so. If it is not good, he will know
that he is on the wrong track, for the men that tell
him so are not theorizers, but practical inventors and
experimenters, whose opinions can safely be relied upon
in all cases.

It behooves us to applaud Secretary Daniels for his
momentous innovation and we furthermore sincerely
hope that American genius will succeed in making wars
so terribly frightful and so deadly that there will not
be a “next war.” H. GERNSBACK.
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NOW WE HAVE

THE NEW TURNEY VARIABLE CONDENSER

This New Condenser Will Add Wonderfully to Your Receiving Range

'HE New ‘T'urney Variable Condenser
meets all the requirements of the
most eiacting wireless man inasmuch
as it has more capacity for its size than
great
advantage lies in the fact that it is pro-
vided with round plates of a special alloy
114fin. in diameter, of which the entire
area is available for condensing purposes.
This you will find in no other variable

any condenser ever made. The

condenser.

HE New Turney Variable Condenser
possesses an absolute zero. This you
will find in no other type of condenser.
The plates are inclosed in a flint glass
tube on which the scale is engraved. It
is air and dust proof and can not get out
of order. The dielectric is air, therefore
the efficiency is the greatest possible.
The ends are of hard rubber composition
and are highly finished. A handsomer
and more valuable wireless instrument
You never saw.

DIMENSIONS 5% x 245",
Type X--35 Plates, price $3.50
‘ XX--50 o “ 5.00

Made in two capacities.

CRYSTALOI TYPE O

Very Sensitive

Price $3.50
Mailing Weight One Pound

iCRYSTALOI TYPE AA

Super Sensitive

i ORDER ONE NOW

and see what you have been missing.

CRYSTALOI

A PERMANANT WIRELESS DETECTOR THAT HAS
MADE A WONDERFUL RECORD

YOU will find wireless men on land and sea
using Crystaloi Detectors in preference to
any other detector made. They will not burn
out or go dead and are ever ready to pick up the
minutest currents that are in the air. They are
sold under the Turney guarantee and are making
their wonderful reputation on real merit. Send
today for full description.

EUGENE T.TURNEY CO., .
2595 Third Avenue New York City

Dimensions 4" x 3%".

Price $6.00
Mailing Weight One Pound
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DUCK’S Big 325 Page Electrical and
WIRELESS CATALOG is a Treatise on Electricity and Wireless;

with prices a little lower than the lowest.

This unrivaled catalog mailed to anyone upon receipt of 8c. in stamps

or coin which may be deducted on first dollar purchase. Great cost of catalog and low
prices prohibit distribution otherwise.

WHY WASTE TIME AND POSTAGE IN SENDING FOR A DOZEN CATALOGS
when this catalog contains practically everything worth while in wireless and electrical
goods advertised in this and all other magazines—and in most cases at more attractive
prices.

What This Big Cataiog Contains

125 pp. Wireless Appara-| 42 pp. Motors and Dy-] 10 pp. Ammeters & Volt-
tus for Commercial namos; meters;
an d 10 pp- Mimiature IjampS; 25 pp. Electrical and Me-
e 8 pp. Flasklights; chanical Books
10 pp. Raw Material; 5 pp. Massage Vibrators; ’

6 pp. Heating Appli-
ances;

10 pp. Auto Accessories;

13 pp. Victrolas, on our
Easy Payment Pur-
chase Plan; (No

Experimental

5 pp. Transformers; 10 pp. Miniature Rail-| 2pp. Fans; Down Payment)
8 pp. Storage Batteries; ways; 12 pp. Telephone Equip-| 30 pp, General Electrical
5 pp. Lighting Plants; ment; Suoplies.

15 pp. Telegraph Insts.;

THE WILLIAM B. DUCK CO,,

230-232 Superior St.
TOLEDO, OHIO

You Can

Catalogue A2.
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TERIES by insisting that E
this trade-mark is on flash- /&=

light-case and battery. If your
dealer cannot supply you with
our product write
directly to us for

BEACON MINIATURE ELECTRIC CO.,

Ol‘lly secure the best in FLASHLIGHTS and BAT-

Beacon FLASHLIGHTS and .

BATTERIES are made in a §

wide wvariety of styles and ;

shapes but only 2

e one quality—;:f
Anes PENGES THE BEST. ¢

““Ideal Fountain Light.” .

118-20 DUANE ST,

NEW YORK BRANCHES: CHICAGO, SAN FRANCISCO
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The Wonders of Radiunis raet
ADIUM! A thounsand years hence a atomic forces. Every particle of matter has cies and guesses are made by people who

benevolent smile will pass over the fea-
tures of the average planet inhabitant
when he thinks back upon the time when
science was still grappling with the mys-

A Al rogs or Helivrn dloms
thrown off by Uranium.

0
177

1
G2
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concealed within itself undreamt of forces
which at present are locked up and are in-
accessible to man. Once we are enabled to
unlock these forces, the proverbial “Alad-

B bely roys or rieqitive & G ravs arclher maves A 0r ajpha rays
elrirans defiecld by o magrel

of bigh penefrabilify (Hehun cfoms)

RADIUM

Radium. [P element rhrons ofF on Fmanetan of rodio- .
i 0as, togelher wilh IW Belo and Gomma s, andin /
00 _peors, o’ lhry infermediole 5ig:es D s paiormed v

teries of Radium, the wondrous. It will no
doubt seem strange to him how the world
could have gotten along for centuries with-
out having subjugated nature’s forces to his
entire advantage, as he will do then. He
will pity us for having lived in a dark age,
and his pity for us will be

YRANIUM PRI
Limnlting A or 4/;/: rays becomes
" 3500,006000 years ofkr & couple Fig. 3.
of Jtermediare slages, ) Radium,

have a good general knowledge of every-
day science.

The purpose of this article is to set forth
in a popular manner the wonders and the

A'or afpha rays
(Helivm aroris)

POLONIUM

olanwm. I5is thiaws off Apho
rays for abaut 7 moniis, when ifs
cdayerreq /e

" =,

Then Polonium, and Finally,

din's Lamp” will grow pale by comparison.

Is Radium the key that will open the door
to the Promised Land? What is Radium?
What are its functions® Wherein does it
differ from a piece of stone? The average
man does not seem to know; indeed, it is

lllustrating How the Element Uranium Disintegrates into
It 1s Believed,

o ¥—Md,- IO 1t 15 Mhaught
l by modern Scentistin

into Lead.

astounding possibilities of Radium in a non-
technical manner as far as that is possible.
History of Radium.

Prof. Henri DBecquerel. the famous
French physicist, in 1896, while experiment-
ing with the then newly discovered X-rays,

wondered if it were not

on par with that we now

possible to procure a sub-

have for the Dark Ages.
when man still made the
cave his abode.

We are accustomed to
think of electricity as being
a wonderful power. In-
deed, it has revolutionized
our lives completely. It
might be said that up to the
19th century, that is, be-
fore the advent of electric-
ity, man was still uncivil-
ized. We might even go so
far as saying that the new
civilization period dates
back to the year 1791, when
Galvani first made his

into the air?

N this prosaic age We are prone to scoff at miracles; we only
I think of them as the foolish misconceptions of a bygone age.
But the most impossible miracles of the past pale into insig-
nificance alongside of Radium, the miraculous. Who could have pre-
dicted 20 years ago that 1/50 gram of a new element—Radium—
could supply sufficient energy to lift the Woolworth building bodily
Where is the bold prophet who can predict the still
greater miracles in store for man? Radium is the key that will open
the door to man’s final emancipation.
wonders in a non-technical manner.

This article explains its

stance that would give off
rays similar to X-rays.
Afier numerous and pains-
taking experiments, he
found that his surmise was
correct, and he found that
the element Uranium was
indeed capable of giving
forth rays similar to X-
ravs, without in any way
being under the influence
or connected to any elec-
trical or other source of
power. In other words, he
found that Uranium gave
off a spontaneous and con-
tinnous stream of rays,

memorable experiment with

without seemingly disinte-

ihe frog, incidentally dis-
covering “Galvanic” electricity.

But the wonders of electricity. as we are

accustomed to them to-day, are naught
when we contemplate the marvels that lay
before us when man will finally understand

amazing to find how much ignorance there
is displayed at this minute as to what
Radium really is and does. The layman has
the most astonishing conception about this
wonderful element, and the wildest prophe-

grating while it was doing

s0. A homely comparison will not be amiss
here.

Suppose we have an automobile tire well

compressed with air. It would be reasoned

that in case of a minute puncture the air

THE ELECTRICAL EXPERIMENTER Is published on the 15th
of each month at 233 Fulton Street, New York. There are 12 num-
bers per year. The subscription price is $1.00 a year in U. 8,
and possessions, <Canada and foreign countries. $1.50 a vear.
U. 8. coin as well as U. 8, stamps accepted (no foreign coins or
stamps). Single coples, 10 cents each. A sample copy will be sent
gratls on request. Checks and money orders should be drawn to
order of THE EXPERIMENTER PUBLISHING CO. INC. If you
change your address notlfy us promptly, in order that copies are
not miscarried or lost. A green wrapper indicates expirati n.

All communications and contributions to this journal should be

addressed to: Editor, THE ELECTRICAL EXPERIMENTER, 233
Fulton Street, New York. Unaccepted contributions eannot be re-
turned unless full return postage has been included, ALTL accepted
contributions are pald for on publication. A special rate is pald
for novel experiments; good photographs accompanying them ara
highly desirable.

THE ELECTRICAL EXPERIMENTER. Monthly. Entered as
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under Aect of Congress of March 3, 1879, 'Title registered U. §
Patent Office. Copyright, 1915, by E. P. Co.. Inc., New York. The
contents of this magazine are copyrighted and must not he repro-
duced without giving full credit to the publication.
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will leak out quickly, the tire becoming flat,
after the accumulated air has left it. This
1s a comparison of the X-ray, i. e, the X-

C-RAavS ‘ |

FPHQTO-PLATE

13

Showing Effect of Magnet on the
“Alpha’ and “Beta” Rays.

Fig. 1

ray tube gives forth X-rays only as long as
1t i{s connected to an clectric transformer.
Now, Uranium acts like a tire that has a
puncture, but notwithstanding this it does
not hecome “empiy.” Of course Uranium,
the same as any other natural force, will
“give out” nnally, but it has been calculated
that it will take some 7,500,000,000 years
before it ceases to be “active.”

After Prof. Becquerel had published his
reports on Uranium, M. and Mme. Curie,
of France, began “their wonderful re-
searches independently from Becquerel, and
in the course of their tremendous labors
discovered Radium and then Polonium.

So far, the element Radium, which we
believe to be a mietal, has not been isolated
i its metallic form. At present we only
know Radium Chloride and Radium bro-
mide. Ve have already, however. ascer-
tained the atomic weight of Radium. which
we know to be 236, while Uranium has an
atomic weight of 9238, while the metal
closest related to Radium, namely, lead,
has an atomic weight of 206.

Wonderful Properties of Radium.

Let us first enumerate the properties of
Radium and wherein it differs from other
substances,

If we take a piece of lead. the only re-
markable physical properties which we can

LEAD PLUG

~

-

i

RADIUM

o -3LE IAON S5HELL
il IAth-ACﬂu*v__

OLD STiLE (NMAVY

—

2

Fig. 4. Lead is Opaque to Radium Rays. The
Lead Plug in an lron Cannon Balt Shows
a Black Spot on Photograph as
Perceived.

discover about it is that it is very heavy
and that it melts rather easily. If we view
it in the dark, nothing can be seen. If we
place it on a photographic plate, nothing
happens. If we bring it near an electro-

THE ELECTRICAL EXPERIMENTER

scope—an instrument which records elec-
trical charges in its neighborhood—the re-
sult will be negative, .

Not sc with Radium. If we take a small
quantity of Radium salt and place it in a
dark room, we will see that it emits a faint
glow of light. Place a speck of Radium in
front of a fluoroscope, such as is used in
X-Ray work, and the screen of the fluoro-
scope will light up brilliantly, showing the
rays to be of a similar nature to- that of
X-rays.

Indeed, we can prove this by putting our
hand on the back of a fluoroscope, placing
the Radium behind the hand; if we have a
sufficient quantity of Radium, the bones of
the hand will be seen clearly outlined on
the fluoroscope screen, the same as if X-
rays were used.

If we place a speck of Radium on a pho-
tographic plate, althouglh the latter is
wrapped up in several layers of paper and
is placed in a wooden box, the rays of
Radium will pass through the box and the
paper, blackening the photographic plate.

If we bring Radium near an electroscope,
an electrical charge is indicated .. he lat-
ter 1mmediately, showing that Radium
gives off an electrical force.

Radium also gives off what is technically
termed as “emanations.” Inasmuch as this
is a misundersiood term by the average
layman, a honiely analogy will not be amiss
again.

The word “emanation” really means giv-
ing oit particles of force and matter. The
analogy in this case being a garden hose,
to the end of whiclh is a‘tached a spray-

September, 1905

by a powerful magnet. That the Alpha and
Beta rays carry an electrical charge, or, in
other words, give off electricity continu-
ously, is best proven by the following ex-
periment. Refer to Fig. 2.

If we take a gold leaf or aluminum leaf
electroscope, as shown at A, and charge it
by means of an electrified rod of hard rub-
ber, the two leaves will diverge, as seen.
But as soon as any substance containing
Radium or pure Radium salts is brought
near the electroscope, as shown at B, the
leaves will collapse. This action is due to-
the fact that the rays charge the leaves.
with opposite electricity, thereby causing
them to collapse, again proving Radium to:
be a body that gives off an electrical
charge.

The wonder about Radium, however, is
not that it emits these rays and electrical
charges, but the mystery so far unsolved is.
that it docs so continuously and almost in-
definitely, contrary to any other known ele-
ment so far discovered. In our analogy be-i
fore we spoke of an automobile tire, if
punctured, that never became empty. Ex-
actly so with Radium. It gives off energy
without any apparent loss of weight or.
power or intensity, and while this process.
seems to go on indefinitely, this really is not
the case. )

The most remarkable  property of
Radium, however, is found in its ability to
give out a considerable amount of heat
without cessation; thus, if a thermometer
is placed in a tubz containing Radium or
Radium saits, and if the thermometer i§
sealed air-tight to the tube, it will be foun_'tl]

ing nozzle. As is well known,
the water comes out of this
nozzle in very finely divided
streams. \We can compare
Radium to this spray, the )
emanation being the water |-
as it leaves the spray. But
here the analogy ends, as will
be seen later.

Radium gives off a num-

¥

ber of rays which are in- e

visible to the wunaided eye, A y-]

these rays being termed &
“emanation,”  as explained Figz. 2. Demonstrating How if Radium Is Brought Near a

before,

There are three different
and distinet types of rays which are known
to scientists. respectively, as:

1° Alpha Rays,

2° Beta Ravs.

3° Gamma Rays.

The . Alpha rays possess certain charac-
teristics of the well-known X-ray, and
many have thought these rays to be identi-
cal with X-rays. but they do not have any
appreciable penetrative power. In fact, they
are stopped by a thin layer of air and a
piece of paper. They carry with them a
positive charge of electricity.

The Beta rays have a much greater pene-
trative power than the Alpha rays, and the
velocity of these rays approaches that of
light iself, which is 185,000 miles per sec-
onq. These rays may be deflected from
their original direction by means of a mag-
net. proving their electrical character. Fig.
I illustrates this very readily. If we take a
piece of lead and bore a small cavity in
same, as shown in illustration, and’ then
place a speck or Radium in its cavity, we
find that the Alpha rays only make an im-
pression on the photographic plate, as
shown. The Beta rays also give off an
electrical charge, but unlike the Alpha rays,
1t is negative, while the former is positive,

The third rays. that is the Gamma rays,
possess the greatest penetrative effect of
the three. These most powerful rays pro-
duce radio-activity through the air for a
considerable distance, but they appear not
to carry any electrical charge with them,
for the reason that they are not influenced

WwWWwW.americanradiohistorv.com

Charged Electroscope (A) That It Will Be Discharged (B) v
Owing to Electronic Rays Shot Off by the Radium.

that this thermometer always registers a
27 degree Fahrenheit higher temperature
than the surrounding air.

How immense the energy produced by
Radium is may be better understood from
the following: Owue ounce of Radium will
raise one ounce of walter from frezzing
point to boiling point in one hour. And
heat continues to be prodiuced at this rate,
not for one hour, ot for one day, not for
one xear, but for 2,500 years, before the
Radium finally gives out! The greater part
of this ponderous energy is produced by
the energy of the Alpha pariicles of the
Radium emanation.

A thimbleful of this emanation would
contan about seven million calories of heat;
sufficient to raise 15.000 pounds of water 1
degree! Weight for weight, the heat
evolved by the Radium emanation is nearly
one million times greater than that let loose
by any known chemical reaction.

Life of Radium. :

Prof. Rutherford, who probably to-day
is the greatest authority on Radium, has.
calculated the average life of Radium to be
within the limit of twenty-five hundred
years. In other words, a given quantity of
Radium will furnish energy for twenty-five
hundred years without stopping. It is this
property which makes Radium so wonder-
ful and so unlike any other substance and'
element we know. Before Radium was 4s
well understood as it is to-day, it was even'
thought that we had here an approach to:
perpetual motion, but we have since learned’
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that this is not the case. But it is truly re-
markable that any substance should be able
to give forth such a tremendous power for

I ; e

Radium Picture of Mouse. Exposure
Phote Taken by William
J. Hammer.

Fig. 5-
£ 24 Hours.

such an exceedingly long time without
materially weakening.

However, there is probably something be-
hind this which we have not as yet ascer-
tained. A theory of the writer has long
been that Radium is nothing but a form of
“sponge” which takes up within itself some
unknown to us energy, transforming it into
an electrical energy. While this theory has
not been proved nor disproved, it opens up
a new avenue in research. Undoubtedly.
something of this sort must take place, as
otherwise Radium would be contrary to al-
most every rule of the conservation of
energy.

Scientists from time immemorable have
been trying unsuccessfully to transmute a
lower grade metal into one of the higher
orders. Thus many of the alchemists have
tried to convert lead and other heavy metals
into gold, silver and other precious met_als.
without success. Radium, at last, has given
us a means by which this may some day be-
come accomplished. Qur Fig, 3 shows
graphically how the alchemist’s dream has
at last come true. Here we see how one
element is actually changed into another
one. In other words, it shows the transmu-
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that lead was the best insulator for the
radio-active rays, and for this reason
Radium is always kept in lead cases or lead
bottles. Fig. 4 shows this very nicely.
Some Radium salt is placed in a glass tube,
the latter being attached to a lead plug, and
the tube is then inserted in a three-pound
iron shell, such as have been used in the
past by the navy, If this apparatus is now
placed upon a photographic plate, the rays
will of course pass through the iron shell,
but cannot pass through the lead; the rays
will now be reflected from the lead plug
and will strike down in the axial direction
of the tube. When the photographic plate
has been developed, it is found that a pic-
ture of the lead plug has been photographed
on the plate, simply by reflection. In this
case the rays not only penetrated the iron
shell, but also the rubber cover which en-
cltosed the photographic plate on which the
shell rested. A strong black spot in the
cener of the picture was the result.

An interesting photograph 1s shown at
Iiig. 5, which is a Radium (X-ray) picture
of a mouse. This mouse was radiographed
in about 24 hours by placing it directly on a
photographic plate, six inches above which
were supported on a cardboard frame six

Jine cxatmg
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ties enumerated above, Radium still has an-
other property, and that is its .eﬁect upon
man's body. One of the earlier Radium

I

Radium Will Run This Clock 2,500
Years. The Nearest Approach to
Perpetual Motion,

Fig. 7.

tubes of Radium having the {ollowing
radio-activities : 40, 100, 250, 1,000, 3,000 and
7,000, as compared with Uranium (the
standard). This arrangement was put in
the bottom of a trunk, the trays being re-

big. 6. Auto-Photographi of Piece of Pitch=
blende Taken by Its Qwn Rays.

scientists was carrying a glass tube con-
taining Radium salts in his vest pocket.
While there were no bad effects to be per-
ceived, and while the Radium did not seem
to do any harm when placed upon the naked
skin for a short time, bad burns appeared
within a few days, which proved to be ex-
ceedingly hard to heal, and produced worse
effects than the well-known X-ray burns
which many persons experimenting with the
latter rays experience.

In connection with this, however, a very
curious paradox has been discovered by Dr.
Robert Abbe. In a lecture on “X-ray Epi-
thelioma Curable by Radium,” Dr. Abbe
recently delivered a paper to the Journal of
the American Aledical Association. This
scientist claims that by using Radium in a
certain manner, these X-ray burns can ac-
tually be healed by means of Radium. This
seems more prootf that the properties of the
Radium rays are vastly different to those of
X-rays.

As said above, Radium is not without its
dangers. It is also very dangerous to the
eves, and if Radium is viewed very closely
it may result in ultimate blindness, if the

tation from Uranium to Radium,

experiment is carried on for any

from Radium to Polonium, ~and
from Polonium finally to Lead. While
this has not been conclusively proven
so far, the indications are that the
sequence as stated above is the cor-
rect one, and from this it may be in-
ferred that at some not far distant
date it will be possible to change one
metal into any other given one.

It is thought by many scientists
that Uranium is broken up and dis-
integrated into Radium, as shown In
our Fig. 3, which shows the subjects
at which the Alpha rays, Beta rays
and Gamma rays are respectively
emitted during the break-up, if such
really occurs with the so-called Ra-
dium atom. While various theories
have been brought before the scien-
tific world, none of them has as yet
been accepted as final, on aceount of
the different results each observer
ob*ains, and for this reason no final
conclusion can be stated here.

As we also stated above, the disin-
tegration of Radium is continuous,
and while the average life of Ra-
dium has been calculated to be
twenty-five hundred years, this, how-
ever, is not final and is merely hypo-
thetical.

N
Fig. 8. Radium Light is Practical, and Actually Permits

One to Read 6 Feet Distant From the Bulb.

= | great length of time. In connection
with this, a curious fact was found
in the following:

If a person 1s taken into an abso-
lutely dark room, and if a small tube
containing a Radium salt is placed
directly over the closed eye, a strong
sensation of light within the ball of
the eye is experienced. Some explana-
tions have been offered as to, thig re-
sult, but none is quite satisfactory.

While Radium is no doubt danger-
ous, if handled by the layman, the
medical profession has already made
great use of the mysterious element.
It seems that cancer and some other
discases have been actually healed by
placing a minute quaniity of Ra-
dium, sealed in a tube, on top of the
sore. Some phvsicians have even
gone as far as to open cancers and
placing a very small tube in the in-
side of the diseased flesh, and in
many cases a permanent cure has
been the result. In case of cancer of
the stomach the patient has been
made to swallow a small glass vial
containing a very minute quantity of
Radium salt, thereby bringing the
latter in close contact to the cancer,
and in this case also many cures

Various Radium Effects.

Prof. Rutherford, who has conducted a
most painstaking investigation into the pen-
etrative character of all the radiations of
Radium, Uranium and Thorium, has found

placed, and the trunk wrapped in three thick
rugs and kept in a dark room. This picture
well shows the powerful penetrative power
of these wonderful rays.

Besides having all the wonderful proper-
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have resulted.

Of course such experiments must be car-
ried out very carefully, and it is especially
the quantity of the Radium salt that is im-
poraant, fur if too much is used disastrous
results will be experienced.
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Of course, we are but at the beginning,
and more wonders and cures are to be ex-
pected by the direct application of Radium,

A curious experiment was performed by

THE ELECTRICAL EXPERIMENTER

found that the Radium emanations had en-
tirely dissipated the fish's electrical charge
and the animal was no longer capable of
giving electrical- shocks for quite a time,
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Radium Supply
of the World.

There is but very
little Radium 1n
the hands of man
to-day. By this we
mean that only
about one pound
of Radium or Ra-
dium salts is act-
wally in use, for
the reason that
Radium i1s one of
the most difficult
substances that
can be obtained.
At the present time

Hirdle cireciiy)

supply is aobtained
from Austria,
from the mineral
called “Pitch-
blende,” and this
form of pitch is
highly charged
with various Ra-
dium salts. There
is only one part of
the element Radi-
um for every
3.200,0000 parts of
the element Ur-
anium in Pitch-
blende. Of course,
the Pitchblende
may be of any de-
gree of richness
from only a fewx
per cent, to over
50 per cent. of
Uranium, but be-
tween 100 and 200
tons of even the
richest Pitchblende
would be required
to produce an
ounce of pure Ra-
dium. The com-
mercial compound,
usually called Ra-
dium bromide, if
pure, contains
some 58 per cent.
of Radium. It is
like the myriad of
roses we are told
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Mr. William J. Hammer, the well-known
experimenter, who scveral ycars ago visited
the aquarium of Naples, Italy. This

g5 to make a single drop of attar, which is
almost priceless.

The Radium that is extracted is a million
times more radio-

aquarium has a large =

collection of electric
fishes, and Mr. Ham-
mer experimen-
ted with the Torpe-
do Galvani and the
Gymnotus Electricus.
As is well known,
these fishes are cap-
able of dealing a very
powerful electric
shock, if the bare
hand is brought in
contact with the body
of the fish. The
shock, in some cases.
has been strong
enough tokilla grown
man. Mr. Hammer,
who had obtained sev-
eral tubes of Radium
from the Curies, of .

Fiz. 10,

View Through Eye=-Piece of by
Actual Spinthariscope.

active than the min-
eral, and several mil-
lion times more than
Uranium itself. Our
Fig. 6 shows the au-
tophotograph w©of a
small piece of Pitch-
blende, which was
placed on a photo-
graphic plate in the
dark, making its own
photograph by means
of its own rays. We
might also state that
Radium itself is not
luminous, and this is
best proven by the
fact that weak Radi-
um preparations shine
themselves more
in the dark than the

Paris. placed these
tubes directly upon the body of the fish,
The tubes were left for some 20 minutes
in contact with the fish’s body, and 1t was

pure Radium salts,
owing to a phosphorescent action of the
impurities which are to be found in the
weaker salts.

WwWw.americanradiohistorv.com
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Practical Applications of Radium.

We now come to the practical applications
of Radium. We have shown in our Fig, 2
how the leaves of an electroscope can De
made to converge and diverge, and it is
upon this ‘principle that Prof. Strutts has
designed what he calls a perpetual clock,
This is the nearest approach to a practical
perpetual device as yet invented.” Qur Fig.
7 gives a view of this. It consists 6f a glass
bulb, as depicted, which encloses a gold leaf
electroscope, some Radium salts and a wire,
which latter is connected to the earth.
These parts are arranged as shown, and it
works as follows:

The emanation of Radium charges the
leaves, which diverge slightly until one of
them touches the wire at A. As this ter-
minal is connected to the ground, it carries
off the electrical charge from the leaves,
leaving them uncharged, and they conse-
quently will collapse. The Radium, however,
which gives off a continuous charge of
electrons, charges the leaves anew, which
open, then discharge, and then charge again,
A suitable delicate contact could no doubt
be arranged to the leaves, so that it would
close a secondary electric circuit operating
an electro-magnetic device, which would
then operate an electric clock. Or a very

Jﬂ

Fig. o.

E———

Details of
Effects of Radium May be Observed.

Spinthariscope Whereby
sensitive attachment could be placed di-
rectly inside of the bulb, which would op-
erate some very light hands playing over a
clock dial. With suitable means an accurate
Radium clock could thus be constructed, no
doubt.

We have shown before that Radium is
capable of lighting up a fluoroscope screen,
and an interesting application is found in
producing light through means of this prop-
erty. In the future it is well possible that
buildings and streets mmay be lighted by
means of a similar arrangement as that
explained hereafter.

Professor ‘Curie constructed an apparatus
as illustrated in Fig. 8. It consists of two
large glass bulbs, one having a solution of
Radium salts, the other a small quantity of
phosphorescent zinc sulphide. The two
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Fig. 14.

Woolworth Building 1 Foot Above the Ground.

How (Theoretically Considered) the Energy Contained in 1/350 gram of “Radium” Could Lift the Massive

bulbs are connected by
means of a glass tube,
in the center of which
is a stopcock. Upon
placing the apparatus
in a dark room and
opening the stopcock,
the Radium emanation
will be sent from one
bulb through the tube
over to the zinc sul-
phide, and this salt
will be immediately
illuminated with such
an intensity that one is
able to read a news-
paper six feet away
from the bulb, as
shown in our illustra-
tion. This is so far
the nearest approach
to cold light as yet in-
vented. As nothing is
consumed, such a lamp
would, of course, last
almost indefinitely.

12. Modern OQcean Greyhound Being Driven with Radium.
Is Detall of Radium Boller.

Lnsert,

WwWWW.americanradiohistorv.com

Fig. 13,

A very clever instru-
ment working on the
above principle and
termed “Spinthari-
scope,” invented by Sir
William Croockes, is
illustrated in our Fig.
9. It consists of the

following :
There are two brass
tubes, T' and T° the

upper sliding into the
lower. Thef upper tube
carries two condensing
lenses, L' and [° At
the bottom of the low-
er tube we see a small
screen F, covered with
phosphorescent zing
sulphide. In #ront of
this is a small pointer
P, bearing a small
quantity of a Radium
salt R. This pointer
may be revolved from
the outside at H.

(Cont’'d on page 236.)
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Combating the Submarine by Electrical Means —

wonderful flexibility in manoeuver-

ing under war conditions and it has
kept inventors busy right along, who have
endeavored to perfect some means, elec-
trical or otherwise, to detect the presence
of such a submerged war vessel even though
it be several miles away from its intended

THE submarine has already shown its

By H. Winfield Secor

from the aeroplane; and it would not mat-
ter whether the torpedo exploded a couple
of feet from the submarine or at a consid-
erable distance from it, as the force of the
explosion is transmitted through the water
to a considerable distance, owing to the
{practically) incompressibility of this liquid

We have all heard, probably more or less,

A er/‘a‘//

about these torpedoes which
can thus be controlled by
radio waves of different fre-
quency. In this connection a
new suggestion 1s made as out-
lined at Figs. 1A and 1B, in
the form of a radio, controlled
torpedo, carrying an aerial as
observed, and also having its
“head” fitted with a powerful
eiectro-magnet. A scheme is
suggested by the writer which,
though theoretical in a way,
might be applied under certain
conditions for the protection
of a warship, and also for the
purpose of searching out a
harbor, etc. This  scheme
would opera‘e on the principle
that, to hegin with, we have a

Wireless

Magnetic “Head.”

prey. A numbher of different schemes have
‘been proposed and tried out in some in-
stances, but without much success. In the
present article some of these schemes will
be considered briefly, and they include wire-
less and other diversified plans and arrange-
ments.

One of the latest wireless torpedo
schemes has been evolved by a Mr. Gardi-
ner, of Fleetwood, England, and our front
cover depicts his scheme in a graphic man-
ner. Simply explained, his arrangement is
as follows

An aeroplane, it has been found, can see
a submarine when submerged even 150 feet
below the surface of the water. It carries a
powerful wireless set, and its means of_ sie-
struction, as regards a submarine cruising
under water constitutes a powerful torpedo
which propels itself under water and is su-
ject to the wireless control of the man in
the aeroplane. The wirelessly controlled
torpedo in this case is suspended by prop-
er wires or cables from a non-sinkable
float, the latter carrying suitable antennae
to pick up the wireless control waves as
sent out from the aeroplane flying over-
head.

This idea of Mr. Gardiner’s has been
very favorably received in England, and it
is said that it will shortly be tried out by
the English Admiralty. This scheme seems
to hold good promise. as is evident in
view of the known facts in the case, viz., that
it is possible for an aeroplane scout to see a
submerged submarine boat many feet under
the water, and also that there are success-
ful wirelessly controlled torpedoes existing
at this time. Therefore, this invention seems
indeed practical, and when the aeroplane
scout spots a submarine coming along under
the water, he sends out a proper wireless
control wave, which causes the non-sinka-
ble float and its attached torpedo to proceed
directly toward the submarine. Also it is
possible to control by wireless waves suit-
able mechanisms. such as take-up drums, on
the torpedo, so as to cause same to rise or
descend. Ballast tanks might be thus con-
trolled for the purpose. The explosion of
the torpedo could be, firstly, by concussive
contact in the usual manner. or, secondly,
it could be exploded by wireless means

Directed Torpedo Carrying Powerful

powerful wireless controlling
station, either on board a
dreadnaught, or on the harbor
shore. Wirelessly controlled torpedoes of
the type shown at Fig. 1A are then em-
ploved with the strong clectro-magnets at-
tached to them as aforementioned.
Referring to Fig 1B, it is seen how four
zones (and of course more zones could be
provided for) are covered at different times
by wirelessly controlled torpedoes, sent out
from properly devised and arranged tor-
pedo discharging tubes. It is to be noted
that when the radio torpedo A is at the
point shown that its mate, say at B, is op-
posite 1t, but traveling in a different direc-
tion, and that when B has reached the point
X the torpedo A will have reached the point
X' This holds good also for torpedoes C
and D. Thus, by sending out
these radio controlled torpe-
does, which can be directed
and made to go in any direc-
tion desired, they are caused
to, search out the water for
several miles in the viciniiy of
the ship. It is proposed that a
ship would carry a net, so as
to be able to pick up its re-
turning radio torpedo without
danger to itself. Tests made
about two vears ago in the
English navy with torpedo
nets proved that torpedoes
could be picked up very easily
by allowing them to strike the
net and then picking them up
by means of grappling irons.
An electrical scheme (it is
said) is being used in several
navies for the detection of
submarines or other vessels
when several miles away,
which involves the use of an
extremely sensitive micro-
phone submerged under water
and pivotally mounted on the
side of the war vessel or
dreadnaught. This device is
illustrated at Fig. 2. By suit-
ably arranging the microphone M so as to
be constantly and rapidly rotated about its
axis, it is seen to cover a complete circle
about the ship, as indicated by the dotted
line A and B, By properly constructing the
microphone M and a horn on same, it

&

Fiz. 1B.
marine with Several Radio Directive (Scouting)
Torpedoes.
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seems possible that this method would al-
low of detecting the sound of the ma-
chinery, and especially the propeller, of the
enemy’s war vessel to within a single degree
of the compass. Not only doés this method
seem undoubtedly feasible, but also, with
the several types of amplifiers now availa-
b.e, it is a simple matter to hook up one of
these with the circuits of the microphones
M and to thereby increase the activity and
usefulness of this arrangement. As sub-
marine wireless telegraphic communication
is carried on by sound vibrations transmit-
ted through the water up to a number of
miles, there is no reason why this scheme
should not prove efficacious in every way.
Of course, suitable telephone receivers or
other indicating means are connected to
the microphone circuits.

In this directinn of scientific apparatus
for the detection of the presence of a hos-
tile warship in the neighborhood of a dread-
naught there is often brought up a more or
less logical argument by many, viz., that,
having obtained the information aforemen-
tioned as to the presence of a submarine,
say, then what good is this information
after it has been obtained? The answer to
this argument would be, it seems, that if
those on board the dreadnaught are duly
apprised of the fact that a submarine lies
within active range of them, then they will
take all necessary precautions to ward off
any attack by such a vessel, If is evident,
of course, that this microphone scheme, for
instance, of detecting the presence of a hos-
tile vessel would do its duty, even though
the submarine is cruising under water with
its periscope out of sight; and if this or a
similarly efficient arrangement is not uti-
lized. then it is certairly impossible for
those on the dreadnaught, under ordinary
conditions, to know of the presence of
such a boat.

The dream of 2 great many inventors in
the wireless line, including Ulivi, of Italy,
has been to utilize some special form of

Scheme for Protecting “Dreadnaught” from Sub-

wireless ray or wave which could be di-
rected toward a submarine or war vessel of
any type, and that would cause the powder
magazines of same to explode, thereby
destroying the ‘hostile vessel.

Ulivi’s scheme was demonstrated, it is
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claimed, before hona fide naval authorities
of several foreign governments, but it has
since been stated in several instances that
the tests were a hoax and, morcover, that
he could not produce the effect he claimed
to have achieved with the apparatus em--
ployed. Secveral of the best radio authori-
ties and scientists in this country and
abroad have since gone on record as stating
that it is indeed very doubtful if there ever

Warship
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rheumatism treated by driving a 10 per
cent. solution oi sodimm salicylate directly
into the joints with the electric current.
The effect was found to be superior to that
with nternal adwinistration of the drug.
Excellent results in the treatment of
chronic nose and car disease and sinusitis
are reported by Friel. A 1 per cent. solu-
tion of zinc sulphate, with a current of two
or threc milliamperes, was used at a 10-
minute sitting and repeated at
eight of 10-day intervals. Some-
tunes a single sitting com-
pleted the cure.
_About half of the cases of
sinusitis  thus treated were
cured and a large proportion
of the middle-ear cases. Ko-
warschik says the cye and ecar
affections seem to offer a spe-
cially favorable field for dia-
thermy, as also matlignant
growths of all kinds.

RADIO TIME SIGNALS
SENT 4250 MILES.
The wireless signals sent out
by the United States Naval
Observatory at Washington
have been caught as far away
as a point 600 miles north of

miles from the Government

Fig. 2. ]
marine’s Propeller and Machinery.
(in Insert) Striking Microphone.

will be such a “wireless ray” perfected

which would explode a submarine or the
powder magazine in a dreadnaught. This
scems, in the writer's opinion, to be the con-
clusion, reached in any event along this line
of research, as in all cases the explosive 1s
encased in metallic shells which are highly
impervious to radio waves. Even if such
waves do induce (as we know they can)
minutely small local currents inside of the
metallic shell encasing such explosives, they,
as tests have often demonstrated, circulate
around the shell and in some rare cases do
produce a small spark between two sec-
tions of such encased metallic shells where
they are not joined together firmly and
metallically. .

However, and even though this effect 1s
possible, it should be remembered that at a
distance of a few miles, even, the energy
so produced and localized in a metallic body
or shell by wireless waves radiated from a
central station is very small. Undoubtedly,
from what has been published of Ulivi's
work, this effect is what he intended to util-
ize in his marvelous ray that would blow
up all the battleships in the world. I[f Ulivi
had succeeded in his arrangements and ap-
paratus they would undoubtedly have been
employed long ago. So there are still good
opportunities for some bright genius to
bring forth a successful combatant for the
modern terror of the seas, “the invisible
submarine.”

ON CURING ILLS BY ELEC-
TRICITY.

A distinguished FEFuropean physician,
Kowarschik, declares that we are entering
on a new cra in the field of electrotherapy.
as the mechanical technic has been so per-
fected, while our knowledge of the biologic
and therapeutic action of electricity has
been deepened in recent years.

The theory of electrons and ions has pro-
vided a scientific basis for therapeutic ac-
tion, a basis more solidly planted, he insists,
than we have for the action of most of our
drugs. Among the favorable accounts of
ion treatment published recently is that of
Aufaure with acute and sub-acute articular

Super=Sensitive Microphone Picks Un Sor
Note Sound Waves

station, Watchmakers, jewel-
ers and colleges throughout
the country lhave installed ap-
paratus for catching the
signals., In the past year the
daily error in transmission ranged from
035 second to .36 second, due to a change
of rate in the standard sidereal clock 1n
consequence of overhauling. )

The observatory is seeking an appropria-
tion from Congress for more efticient send-
ing apparatus, declaring that the increased
usc of the signal for astronomical and other
purposes requires a higher degree of pre-
cision.

wonf Wb

ELABORATE JAPANESE TELE-
PHONE SET.

The illustration here portrays a Vvery

beautiful and odd telephone de'sk set, deco-

Beautiful Telephone Set Presented to Em-
peror and Empress of Japan.

rated with ivory, gold and silver, and which
cost ahout $3.500 to build. This set is illus-
trated by courtesy of the Western Electric

This very elaborate telephone instrument

was presented to the Emperor and Empress
of Japan at the time of their marriage.
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Some of the Japanese telephoncs are
works of art, bhut in America we are con-
tent to have one standard of finish for our
telephones,* which makes for inaximum
efficiency as to talking qualities as well as
wearing qualities,

RUBBER PRODUCED ARTIFI-
CIALLY BY ELECTRICITY.

By Frank C. Perkins.
Our illusiration shows the electrical
equipment by means of which a Cleveland
doctor believes rubber can he produced

Electrical Apparatus with Whicn It Is Claimed
Substitute for Rubber Has Been Made.

artificially, the chief ingredient of the prod-
uct being cnal tar.

Dr. Lyman A. Noble, an electro-therapist,
has declared he has discovered a formula
by which a substitute combining all the qual-
ities of natural rubber can be produced.
For nearly a year Dr. Noble has been ex-
perimenting with ingredients and processes
for the production of artificial rubber.

In the process he uses a high frequency
electric current. In lis first experiments
he sought to produce rubber by evaporating
the liquid combination of ingredients. * This
did not produce the desired result, and in
addition to the evaporation process he con-
ceived the idea of submitting the liquid
to the high frequency current for an ex-
tended time—six hours—and the result was
obtained.

It is stated that from 200,000 to 500,000
volts of electricity of high frequency is
necessary to produce the rubber. With a
current of 1,000,000 volts the time would be
greatly cut down, he states.

The various ingredients are mixed, by
secret formwula, into a liquid which, under
heat, is evaporated down to one-quarter of
its original mass. When it has reached a
consistency of a thick syrup the mass is
placed in a meial retort and connected with
a high frequency electrical machine used by
Dr. Noble, and the retort forms one pole
while the other pole is suspended in the
liquid. The current is turned ofi after six
hours; the retort contains a black, spongy
substance with all the qualities, it is
claimed, of natural rubber. A series of
tests show that the product resisis both
wear and punctures to a greater degree than
regular rubber.
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NEW LOUD TALXING TELE.
PHONES USED BY THEATERS.

NEW form of attraction recently in-
Astalled by a progressive New York
City theater is that involving the use
of a loud-talking telephone arrangement.
This apparatus is illustrated herewith, and
it involves several very unique features.
To begin with, this instrument operates
on a 110-volt circuit, and the microphone,
of the carbon grain type, as shown at Fig.
1, has a diffusing button placed at the base

Fig. 1. Special 110 VoIt Style Microphone
Transmitter for Loud Talking Enunciator,

of the mouthpiece, as perceived. This trans-
mitter is hooked up in series with a couple
of 110-volt tungsten lamps of about 50
watts capacity, and it actuates directly the
resonator or reproducer, shown at Fig. 2.

The horn on this reproducer is only about

Fig. 2. Horn and Loud Talking Reproducer.

18 inches long. and the appearance of the
complete reproducer, with magnet coil, is
shown at Fig. 2. :

. The transmitter is of peculiar construc-
tion and especially adapted to stand a heavy
current. It employs in its make-up three
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distinct electrodes, and as it thus has a
compartment, containing carbon grains,
placed at both sides of the center dia-
phragm, it is seen that, as compared to the
ordinary transmitter, having but one car-
bon grain chamber, its current carrying ca-
pacity is 100 per cent. greater. This micro-
phone has several other distinet construc-
tional features which permit it to be in-
serted in the 110-volt circuit,
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of the armnature with the mica diaphragm
in such a manner as to cause this dia-
phragm to have a magnitude of vibration
from two to three times as great as the
armature. The large volume of sound ob-
tained in this perfected loud-talking repro-
ducer or receiver is due to the powerful
magnetic circuit and also to the amplifier
vibration effect. The tone quality is due

and it does not overheat,
even when used for half an
hour or more at a stretch.
When used to energize
from one to five loud talkers
or reproducers about 4 am-
pere of current is best passed
through the microphone.
The special double micro-
phone arrangement, with suit-
able arm, etc, for use on
talking machines where mu-
sic is to be transmitted
through loud talkers, is illus-
trated at Fig. 3. This spe-
cially arranged talking ma-
chine is driven by an electric
motor, and the switch for
operating same may be seen
on the side of the cabinet.
The two microphones form-
ing the transcribing head in
this case are actuated by the

Fig. 3. Special Graphophone and Microphone Arm for Produc-

ing Music Through Loud Talkers,

regular stylus needle resting

on the graphophone record, and suitable
wire lead along the microphone arm to
and from them.

LConsiderable interest centers in the im-
proved construction of the loud-talking re-
producer, shown at I'ig. 2. At 'Fig. 4 the
details of the inside mechanism of the re-
producer are portrayed. Several years were
spent in developing this type of repro-
ducer. which operates on the
lever principlee. The whole
mechanism, shown at Fig. 4,
is encased in a tubular metal
chamber about 3 inches in dia-
meter by 8 inches long. Large
bars of the best grade tungsten
steel are used as permanent
magnets, and an electro-magnet
coil similar to those used in
regular telephone receivers or
reproducers is mounted on the
end of the permanent magnets
at A. The iron armature,
which is very carefully built,
is at one end, directly sup-
ported by one pole of the per-
manent steel magnets, and the other end
of the armature is supported and held
2/1000 of an inch from the head of the
other pole piece by a mica diaphragm,
which is embedded in a rubber cord. A
system of levers connects the vibrating end

I

Fix.

to the mica diaphragm, which has been
found much superior to the usual metal
form, and also to the manner in which it
is mounted in the sound box.

This arrangement is being used for rail-
way station train announcement, restaurant
purposes, et cetera, and apparently works
better than anything placed on the market
heretofore,

9

4. Reproducer Construction Details.

The reproduced speech from the loud
talkers can be heard over distances of 500
to GO0 feet, and the articulation is very dis-
tinct and perfect; if anything, more so than
when holding conversation over the ordi-
nary telephone.

WATERPROOF CEMENT OR
CELLULOID.

Celluloid is becoming increasingly popular
as a material for making a great many
articles. Broken parts are sometimes ce-
mented with a form of glue, made by melt-
ing gelatine in sufhcient glacial acetic acid
to cover it by means of gentle heat, after
first standing for 2¢ hours in the cold. This
cement, while strong, is not waterproof. A
better cement, and one that will withstand
the action of water, can be made by dis-
solving small cuttings of celluloid in acetone
to the consistency of a thick syrup. After
applying this solution to the parts that are
to be united the work must be placed under
pressure and left for some time until the
cement is quite hard.

PRODUCTION OF MICA IN 1914

The value of the mica produced in the
United States in 1914 was $328,746, a de-
crease of $107,314 from 1913, according to
a statement of Douglas B. Sterrett, of the
United States Geological Survey. The pro-
duction came from 13 States. The output
of sheet mica amounted to 556,933 pounds,
valued at $277,330, as compared with 1,700,-
677 pounds, valued at $353,517, in 1913, and
the production of scrap mica in 1914
amounted to 3,730 short tons, valued at

. $51,416 as compared with §,322 short tons,

valued at $82,543, in 1913.

There was also a decline in imports of
unmanufactured and trimmed mica.
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A METER, SOME SPIDERS AND A
MOTH BALL.

Electric meters in the earlier days of the
industry were not always made dust-prooi.
In fact, it was often possible for wily pa-
trons of some electric light companies to
introduce spiders into their meters through
cracks in the cases. One spider if intro-
duced promptly after the meter was read
would spin enough web, it was learned, to
retard the meter disc and to effect a con-
siderable reduction in the electric light bill.
According to stories told by operators of
those early days, a single moth ball if
placed in each meter case could bs depended
upon to eliminate all trouble from spiders.
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Some Late Theories for the Young Scientist
By Rogers D. Rusk, Science Dept., Defiance, O., High School

a vast army of boy scientists and

experimenters from whose ranks
the masters of theory and the practical in-
ventors of to-morrow will arise. A deal
more would be accomplished and a greater
number of these budding geniuses would
be more surely successful, if they had prop-
er guidance in their early efforts. The
writer wishes in the present article to, point
out a few of the more important theories
of the day and the opportumty for their
further development.

Men, from time immemorial, have pon-
dered on the great questions of this hfe,
and the ancients who spent their lives in
search of rich truths were known as
philosophers. Very soon’philosophy was
divided into two great divisions: one be-
ing the study of life, its reason and pur-
pose, and the other being a study of mat-
ter and force and all the phenomena of
nature. From this the latter was called
natural philosophy, or, as we now know
it, the science of physics.

Many have been the theories regarding
the construction of matter from the sub-
jective theory that matter exists only in
the mind, to our latest, the electronic
theory. The atomic theory of matter, of
which the electronic theory
is only a deeper interpreta-
tion, has become so well
founded and satisfying that
scientists now never doubt
its general validity, but the
farther and farther we study,
the more we see that all theo-
ries are more or less glitier-
ing generalitics, whose great-
est use is to give us room to
stand on while we endeavor
to grope and fcel a little
farther.

Matter was first found to
be divisible into small parti-
cles known as molecules.
These were the smallest par-
ticles of a substance which
would still retain their ori-
ginal characteristics, and
these molecules it was later
found could still be divided
into the different elements or
particles of which they were
composed, and these smallest
divisions were called afomns.
It remained now only to find
what the atom was made of
to know the actual constitu-
tion of matter.

In the last few years ex-
periments have proved that
the atom is a kind of minia-
ture universe all in itself, and
that there seems to be a cen-
tral body or nucleus and
other particles or elecirons
as they are called, revolving
about the nucleus, at a prob-
ably very great relative dis-
tance from it. Certainly our
universe seems as infinitely
extensive toward the minute
as it is limitless in the op-
posite direction, and few of
us realize how probable it is that cach uni-
verse is only an infinity of smaller ones.

The electron theory is a big step in
scientific advance, for now we sec that it
1s possible for all the different kinds of
matter to have the same fundamental
constitution of nuclei and clectrons ex-
cept in a different number and arrange-
ment. - Just what may cause any particu-

HE‘RE in the United States we have

lar arrangement, whether from internal or
external forces, is a big question, and one
which will probably puzzle scientists for a
long time to come.

The fundamental unity of matter has
been the pet theory of many scientists,
but a difficult one indeed to prove. A
fact often employed to substantiate this
theory is found in astronomy. By means
of the ‘“spectroscope,” the different ele-
ments of the stars and planets may be
analyzed and in the very young nebulae,
which are solar systems in the making,
only a few elements are found; while in
nebulae in more advanced stages of de-
velopment, more and more ¢lements are
found, until finally the greatest number is
found in the older bodies, such as the
planets of our solar system.

This seems to point to the fact that as
matter gradually goes through the process
of evolution more and more different
forms are cvolved from some common
fundamental base.

The electron theory has, moreover, sim-
plifiel our concepts of heat, light and
electri~ty. A few years ago there was
hardly = scientist who would venture a
guess as to the nature of electricity. Now
thr electron has given us a good foothold

RELATIVE RELATION OF THE ELECTRON FAMILY

—S1ZE DISREGAROED —

MOQLECULE
ATOM
ELECTRONS ORELECTRIFIED PARTICLES

NUGLEUS

Showing the Relation of the Basis of Matter, According to the Latest

Scientific Theories.

in theorizing. The Zeeman effect, cathode
rays and other phenomena, have by a re-
verse process, helped to establish the elec-
tron theory and Prof. Millikan of Chi-
cago has actually succeeded in isolating
and measuring the electron itself; which
he found to be about one two-thousandth
the size of a hydrogen atom. In static
electricity and: the study of the various
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eleciric tubes, the electron theory 1s par-
ticularly applicable and demonstratable.
The clhemist has been in the dark for a
long time on the attraction certain ele=-
ments manifest for other elements, and
this he has named chemical affinity. The
power of uniting he has termed walence;
and as in water oxygen unites with two
parts of hydrogen whose valence is taken
as unity, we say the oxygen has conse-
quently a valence of two. The electron
theory opens up with renewed interest the
question of valence and what it really is.
I{ it depends on the structure of the atom,
and all atoms have the same fundamen-
tal constitution, only differing in arrange-
ment and number, then valence ought to
vary accordingly. If it does not, and it
certainly seems that it does not, then evi-
dently the field here is just opening up.
Physical science may be pretty well
summed up in the three.categories, mat-
ter, ether and energy, and artificial as
these divisions no doubt are, they serve
the purpose to designate three great fields
for research. Of matter enough has al-
ready been said and of the various forces
which await further investigation might
be mentioned, adhesion. cohesion, gravi-
tation and magnetism; the last being not
the least interesting, indeed.
Regarding energy, we know
as little about it as anything
else. or as Thomas A, Edi-
son has said: “I calculate we
know less than the ocne-ten

millionth part about any-
thing.” One of the latest
theories is kmown as the

Quantum theory proposed by
Planck and adhered to in
scme form or other by a
number of scientists. It is to
the effect that energy, instead
of being a continuous and in-
finitely divisible quantity as
heretofore believed, is discon-
tinuous and resolvable into
elemental units or atoms of
energy. This is similar to
our atomic theory of matter
and there is good ground for
argument on both sides.

Qf the etherour knowledge
is practically nil, except that
it transmits light and light
waves according to Maxwell
as transverse electro-magnetic
vibrations. Here again the
electron is dragged in with
the electro-magnetic theory.
The connection between en-
ergy, matter and ether seems
indissoluble, and the farther
we advance in science the
more we sec how all natural
laws work in harmony, and
how it resolves that it is our
woeful lack of knowledge
that causes us to fail to see
the rclations and infinite
truths of nature.

Recent developments in
wireless telegraphy and ra-
diation have opened up new
fields of investigation. the re-
sults of which only aid us the more in
former fields. \We are now at a place
where we are not hampered by a meaning-
less jumble of phenomena and (empirical
and individual mostly in those days) laws,
as the scientists of a few centuries ago
were. Qur general science of physics is
fairly well organized and looking out we
can see the vast fields open ahead of us.
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lionaire heir of the founder of the

great Cawthorne Electrical Works,
glared at the half-page caption in the morn-
ing paper:

INTENSE EXCITEMENT
N WASRINGTON

Reports That Seventy Thousand Japs and Chinese
Have ‘Been Smuggled Into Mexico During
the Last Ninety Days

NED CAWTHORNE, the young mil-

SECRETARY OF WAR ARMSTEAD IMPERATIVELY
SUMMONED FROM FLORIDA

Rumor That Mobilization of U.S. Troops Will
Commence At Cnce

He dropped his clbows on the table and
his clenched fists against each side of his
strong lower jaw,

“We'll be i it, at last!” There was
aln_'lost a piteous moan in his low, deep
voice. “And [—smashed in that accursed
polo game—am on the bench”

He straightened up, crashed his fist on
the table and growled: “Ever since this
fearful struggle in Europe—always with
the chance that our country would be
drawn into it—I've been ready. I could
raise a troop in a week in Idaho and
Wyoming. I'd do it, if I had to mount
and equip them myself. And now—now,
I'm crippled and useless!”

His man, Frohm. entered tlie room and
announced: '“Mr. Kilroth, sir!’

‘Cawthorne glanced at the big, sturdy
mechanic who followed. Then he limped
forward with a cordially outstretched hand.

“We know each other by sight, no doubt,
Mr. Kilroth; but I've never exchanged any
words with you, I think.”

“You've seen me in the works, sir. They
cail me a shop inventor.”

“And you have something to submit to
me, Kilroth ?”

“Yes, The men and
the engineers know well

THE ELECTRICAL EXPERIMENTER

Omegon
By George Frederic Stratton

hasn't got a death-dealing implement on
board. Its purpose is persuasion, not anni-
hilation, and the War Department don't
take any stock in that kind of stunt.”

“Where is it?” demanded Cawthorne.

“There’s a model in Providence, and full
drawings. The inventor, Wheaton, is a
Providence man.”

“Can we see it—and when?”

“To-day, if we were there, Mr. Caw-
thorne.”

“We'll be there!” He picked up his
house phone, called the hangar, and di-
rected :

“Wansted! Get that gyroplane ready for
a trip, at once, Just three or four hundred
miles.” Then turning to Kilroth:

“You can go, I suppose?”

“Certainly, sir.”

The elder Cawthorne’s grasp on gigantic
industrial exploitations and the financial
projects which backed them had notoriously
come from his marvelously rapid decisions
and determinate action; and Ned was his
father's son. The flight over to Provi-
dence, the interview with Wheaton and the
convincing enthusiasm of the machinist,
Kilroth, resulted on that same day in a
decision to build some of those submarines.
Ned spent a week in placing orders, at sev-
eral great plants for the shells of the boats
and for the various parts of the machinery
and equipment. Then he dashed across the
continent aud secured a large water-front
warehouse for the assembling and launch-
ing of the boats.

The magic of the Cawthorne name and
the two hundred millions back of it, with
Ned's evident disregard of cost, resulted
in astounding speed in those great shops,
and several cars of apparatus were being
rushed west by special train when war with
the Japo-Chinese alliance was declared.

Kilroth engaged a number of the finest
machinists from among his very extensive
acquaintance, but not one was informed
clearly of the work to be done.

“It's assembling machinery over in San
Francisco,” he stated. “You'll get triple
pay and all expenses: but you’ll have to
stay and live in the shop till the job’s fin-
ished. The doors’ll be locked when you go
in, and they’ll stay locked till we’re through.
Even your mail will be censored! If that
doesn't suit you, don’t go.”

September, 1915

mands at the entrance was Kilroth.

“Nothin' doing!” he’d grin through the
small wicket. “You’'ll have to see Mr. Caw-
thorne.”

That gentleman invariably received them
with hearty smiles, cigars and: *“Oh, well,
boys! Of course you know we’re working
on some small—very small—submarines;
just experimental models, in fact. If they
show any promise I shall invite the naval
authorities to look at them.”

And when the naval authorities were in=-
vited to inspect the boats a young lieutenant
was sent to the shops. He glanced super-
ciliously at the five miniature boats ranged
along the length of the floor and, with a
touch of sarcasm in his tones, said:

“A bit small for present warfare, Mr.
Cawthorne. The total length of those five
boats is considerably less than any one of
the new boats they’re laying down at the-
Fore River shipyard.”

Ned laughed: “Sometimes machines are
like men; the size is no indication of effi-
ciency, lieutenant.”

“Possibly so, in industrial matters. But
making cotton-cloth or—er—arc lamps is
not warfare. It's weight counts there.
That last battleship the Japs put into com-
mission is fifteen feet longer than any we’ve
got, and her guns are three millimeters
larger caliber. That’'s what we've got to
meet.”

Ned shrugged his shoulders. “Examine
the principle.of this boat. See those great
electro-magnets on the deck? When we
run under a battleship those magnets will
be switched in and hold this little forty-
foot submarine as fast against the great
hulk as if she was bolted. Each magnet
has a pull of 20,000 pounds! Now! Look at
these guns pointing straight up from the
interior of the boat. Just a little two and
a half-inch bore, but they use the new
Trotal gelatin explosive. They put as much
power behind a bolt as the most modern
fourteen-inch gun you've got. Let's go
inside!” ’

They descended through the deck man-
hole. and in the ample light of electric bulbs
the licutenant saw two bulkheads—the doors
open. Aft was the 300-horsepower Har-
greaves motor; its aluminum casing and
duplex wiring weighing only one-quarter as
much as the. ordinary motor of the same
power.

“Qur current is from

how you feel about this
war and what you'd like
to do: and I've heard of
something—a big thing—
you can do if you care to
put in the money and
give orders.”

He glanced at Caw-
thorne, who, with clench-
ed jaws and fiercely
flashing eyes, nodded im-
peratively.

“It’s no invention of
mine, sir, but I've heard
of it and looked into it.

011 us to-morrow.

UPPOSE that some first-class foreign power declares war
Also suppose that we are outclassed
in battleships—we are only the fourth strongest naval power
to-day—what would happen? Would American genius pre-
vail? Would our inventors rise to the occasion ?
annihilate a powerful fleet as suggested in this story?
this brilliant tale and judge for yourself.
imagination and it will thrill you, as few stories can.

It will fire your

the marvelous Edison-
Seabright storage culmi-
nator,” explained Ned.
“No compressed air to
heat up things. The
voltage is 2,000, and
there’s juice enough to
run us 600 miles.”

The middle compart-
ment contained the con-
trolling mechanism, the
gauges, air and pressure
valves, and, ' overhead,
the collapsible conning
tower. Forward were

Could we
Read

It's a submarine in-

the breeches of the two

vented several years ago.

It will run under an armored vessel, and in
twenty minutes, or less, all action on that
vessel will cease, although no lives nced be
sacrificed and no damage done to the ship.”

Cawthorne’s fist crashed down on the
table. “If it will do that, Kilroth, why has
it not been developed?”

“It doesn’t kill,” retorted the machinist.
“It’s. been offered to the Government and
turned down, flat. It’s too small and un-
impressive! It’s only forty feet long and

And, amid all the tremendons excitement!
of preparation for war, the rush of troops
to the Mexican border and the rush of bat-
tleships through the canal and along the
Pacific Coast, the mystery of the big,
sealed-up warehouse in Qakland excited in-
tense speculation from coast to coast. News
correspondents made frantic and futile ef-
forts to get admission to the building or
into touch with some workman, but the
only man who ever responded to the de-
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Tobin bronze guns, and
tapped into each was a flexible tube con-
necting with chemical tanks overhead.

The lieutenant pursed his lips. “The de-
partment has seen drawings of all this be-
fore, Mr. Cawthorne, Ingenious, and all
that, but giving no indication of practica-
bility.”

Cawthorne exploded: “No indication of
practicability! How can such a demonstra-
tion be made except in actual use?”

“Ah, yes. Of course! But, don’t you
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see, my dear Cawtliorne, that this is no
time for experimentation? We have got
to fight the real things, and must have the
real things to fight with. 1 should advise
you to make a test on some hulk. There’s

bhoats ourselves, and fight them ourselves,
they’ll stay right here on the floor. I
haven't the faintest hope that the naval au-
thorities will put them in commission!”

“I never had!” gritmed FKilroth. Ilut
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and while the Sarait Q. lay at anchor the
submarines made below-the-surface cruises,
testing out men and equipment.

There were two days of that. Then
came, through the Gualala telegraph office,

o

The gun piston had plunged through the bottom plating of the ship, carrying with it the Omegon ether injection tube.

quite a number of played-out tramp steam-
ers laid up here.”

Ned's face crimsoned with riotous indig-
nation and a hot retort sprang to his lips,
but the lieutenant had stepped to the man-
hole ladder and started to ascend. He
paused on the lower rung and continued:

“Of course, all that is only my opinion,
Mr. Cawthorne. I shall make a full report
of this, and yvou will probably hear from
my superior officers regarding it.”

But as quickly as the hot wave of rage
had swept over Ned so quickly it departed,
and in its place came a flashing gleam of
inspiration. *“That hulk! The muttered,
as he skilfully worked his false leg up the
ladder steps. “This little lieutenant has
put me on the track of success far more
than he thinks!

He waved his hand to the departing offi-
cer, stumped over to a shed and ran out
his roadster. Before that day was out he
had signed a check for $120,000 for a laid-
up tramp steamer, formerly in the Colum-
bia River lumber trade.

And that evening San Francisco was wild
with excitement and alarm over the tele-
grams:

“Seven Japn-Chinese superdreadnaughts
crossing the Pacific, headed for San Fran-
cisco. Six others have left Alexico and
are steaming north.”

Cawthorne dashed down to the big ware-
house and got Kilroth into the eight-by-ten
den they used for consultation.

“Flow soon can we run those boats out?”
he demanded.

“Three days! There’s a conducting wire
all ready for charging our culminators and
the tanks are connected up, ready for the
chemicals.”

“Yes!” retorted Cawthorne grimly.
“And do you know what we're up against
now? That naval expert who was here
this morning has nothing but sneers for our
boats. They’re not large enough to con-
sider. Now, Kilroth, unless we man those

we can handle them. We'll need three men
for each boat—four would be better—and
we can get the right fellows from our gang
here. They don’t know how to present
arms and salute a dinky little \West Pointer
properly. but they'll put those boats just
where we built them to be put, mark me,
AMr. Cawthorne.”

Ned grinned confidently “I'm sure of
it!” Then he told of the licutenant’s sug-
gestion to test the submarines on some old
hulk,

“I bought the hulk to-day,” he laughed.
“Not to test the submarines—we’ll do that
on a Jap dreadnaught—but as a tender.
Sce! She's a pretty fair boat. Now, here's
my plan: If the authorities here knew that
we were going out to meet the enemy
they'd stop us completely: but they're not
going to know it until it’s done. eIl
state that we're going up the coast to test
the boats, and we’ll-start up that wav; but
after we've run a hundred miles north
we'll change into the west and run out into
the Pacific and intercept those Japs scventy
or eighty miles from San Francisco. QOur
steamship will cover our approach, will tow
us out until she is challenged, and save our
power. Then we'tll drop our submarines
below the surface and go for them.”

“That’s a scheme, all right,” grinned Kil-
roth. “An innocent looking little scheme
that hasn’t got any l4-inch guns poking
out in front of it.”

“Select the men we need.” muttered Ned.
“Tell them just what we're going into, an
that T'll guarantee them a couple of thou-
sand dollars cach for the adventure—win
or losc. And there may be prize money!
If so, it will be big—very big! Now, I've
got to sclect a captain for that hulk—the
Sarali Quimby.”’

Four days later the Sarali (). stcamed
out of San Francisco Bay, and grouped at
her stern were the five submarines. decks
awash, the tiny conning towers barely visi-
ble. They ran up the coast to Gualala,
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a code message from San Francisco; sent
by one of Cawthorne’s trusted mechanics,
and which Ned interpreted as:

“Wircless from outlying scout cruisers—
Jap vessels 200 miles west.”

He handed that to Pat Mulray, the new
captain of the tramp steamer, and that
blue-eyed, red-haired mariner gleamed with
jovful anticipation.

“If we start at once, Mr. Cawthorne,
we'll cut ’em off a hundred miles out of
’Frisco Bay. That'll be about right, won't
it

“It sure will, Captain. Admiral Sangs-
ter's squadron won't run out as far as that
to meet them. He's got to keep near the
coast to watch those other Jap ships which
are working up from \lexico. Now, you've
got it all clear. Run across the line of the
enemy’s ships. They'll challenge you as
soon as you gei within five miles—perhaps
before. Then vou'll lower vour flag and
stop. They’ll send a prize crew aboard, I
suppose, and make you and your crew

prisoners; but about that time wc'll be
busy.” .
“Glory be! I'd like to be goin’ wid yez,

Mr. Cawthorne. It’s against the grain to
be lowerin’ the flag to those little brown
divils.”

“It's the strategy of war, Captain. You'll
have the laugh on them a little later.”

They steamed out, due west, the conning
towers of the submarines just above water,
but hidden along the side of the Saerah Q.
At noon two cruisers, which had been
waiching outside, were working back
toward the coast. They sent an imperative
wireless message :

“Turn back'
are coming in.”
ray returned:

“Thanks. Going due south. Will be
across before they get here.” And for 20
minutes he changed his course so as to
avoid any interference from those cruisers.

The enemy’s battleships
To which Captain Mul-
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Then he swung her head again into the
west and ran at full speed.

When within 10 miles of the coming
vessels Cawthorne gave the order:

“Drop below!” and in a few moments
the conning towers had disappeared. At
16 feet below the surface the boats kept
together, running at full speed. Ned’s boat,
No., 3, was in communication with each of
the others by means of the new hydro-
phones which were perfected to an under-
water radius of 5,000 yards, and his aerial
televisor, floating like a little toy balloon
20 feet above the surface of the water, was
showing on the marvelous electric screen
below the positions of the battleships.

“They’re running half speed!” he ex-
claimed, exultantly. “Look at the funnels!
No forced draft there! I'll bet they are
holding back so that their southern squad-
ror’ll reach San Francisco when they
do. That'll give them 13 ships against
Sangster’s 11.”

When within two miles of the ships the
televisors were hauled down. Ned gave
his last orders to the other boats, and each
started independently on its mission. They
darted through the smooth subsurface at
full speed, and in less than five minutes
the magneto-detector in Cawthorne’s boat
showed the nearness of a mass of steel, its
needle pointing accurately to that mass.
Ned steered to one side of his prey, swung
sharply around and darted under the mon-
ster—the flagship of the Japo-Chinese al-
liance and the most furious hell of destruc-
tion ever constructed by man.

“Half speed!” he yelled, and Bundy
slipped the controlling lever over. Wheat-
ly, the third man, stood by the submerging
wheel.

“Up—casy!” commanded Cawthorne.
Then he sprang to the forward magnet
while Bundy jumped for the other, and
there was a dull thud and scraping sound
as the magnets of the submarine came up
into contact with the bottom of the Mat-
Suna.

“Hold her!” he shouted, and threw his
switch, and the distinct jar and click
showed that the connection was made.

Cawthorne peered from the bullseye in
the tiny lookout, just large enocugh to take
his head, and he threw on the concentrated
electro-magnese ray. “Pretty well for-
ward,” he muttered. “Jump for that for-
ward gun, Bundy! Fire it!” and the next
moment there was a crash which jarred
every rivet in the boat. The gun piston
kad plunged through the bottom plating of
the ship, carvying with it the infection fube.

“Stand by that pressure valve! l.et her

o!”

Wheatly swung the valve, opening con-
nection to the chemical tank above and
forcing the Omegon cther, under 300
pounds pressure, through the gun piston
tube into the bowels of the great superdread-
naught. Cawthorne stepped to the pressure
gauge and watched it for eight minutes,
which seemed like eight days to the other
men. Then, his face grinning through a
flood of sweat, he exclaimed:

“We'll give them the other tank in the
other end now. Stand by those magnet
switches! Throw ’em out!”

The great magnets went out of commis-
sion and Cawthorne threw in the propeller
switch, casting off so as to permit the sub-
marine to slip along the bottom of the bat-
tleship toward the stern. Suddenly he
yelled, “Hold her!” and again the magnets
took their bull-dog grip on the steel plating.

Again and again came the fearful crash
of the great guns above them. “They’re
firing on the cruisers, 1 guess,” grunted
Ned. “Let 'em have that other gun, Bun-
dy!” and he sprang to the pressure valve.
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The operation on the forward end of the
ship was repeated aft, and as Cawthorne’s
eyes were fastened on the gauge, Wheatly
exclaimed :

“It's getting in its work, Cawthorne!
The for'rd guns are silent!”

“Well, we've done all we can,” grinned
Ned. “Let's get out of this)”

Agamn the magnets were switched off,
the propeller motors put into action, and
the nose of the submarine pointed down as
they darted away from the bottom of the
huge dreadnaught.

They ran for two miles before raising
the televisor. Then it was allowed to float
up to the limit of its 40-foot cable, Caw-
thorne’s eyes were fixed on the wonderful
screen which revealed all that the televisic
eye above saw. Wheatly stood by him,
every nerve tingling with excitement.

“The Matsuma’s engines are stopped!”
he half yelled. “See those funnels!”

“There’s the Sarah Q.!" grinned Caw-
thorne, as the televisor was slowly re-
volved. “Flying the Japo-Chinese flag, too!
They took possession of her pretty quick.
I wonder what Captain Mulray’s doing?”
':_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

MUNCHHAUSEN?

YES, how about him, what hap-
pened to the old boy? Was he
really struck by a meteor and was
he killed? No, dear readers, noth-
ing of the sort happened. Meteors
may be fast, but not fast enough to
catch our beloved Baron, no sir.

To explain: When the usual in-
stallment did not arrive from our
far famed correspondent, I, M. Alier,
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of Yankton, we sent him several
urgent wireless messages. Here is
his answer:

Editor E.LE., New York:

Sorry no installinent this month.
Miinchhausen and Prof. Flitter-
nix left for Planet Mars in their
“Inierstellar” sonte time ago. Will
return to Moon, Sept. 10th. Ex-
pect sensational story. Hold
presses till last moment to catch
October issue.

1. M. ALIER.

The above explains it. If every-
thing goes well, we ought to print a
wonderful story in the October issue.
We're kind of excited to know
what’s doin’ on Mars, aren’t you?
= Detter order your October issue now.
il nmnnnnun

“Our battleships are coming up!”

added after a short pause. “If our sub-
marines didn't get in their work there’ll be
a fight, right out here. But four of the en-
emy's vesscls are not steaming, and our
cruisers are falling back to meet Sangster’s
ships. I guess we'll fall back too, Wheatly.
We ought to report what we've done so
that the Admiral can follow it up.”
_ They headed back east at full speed, and
in a few minutes were near the Texas,
which was turning her propellers just suf-
ficient to give her steerage way. Flying
the Stars and Stripes from the aerial mast,
Cawthorne put his short wireless into ac-
tion.

“Texas: Can I come alongside and re-
port? Qur submarines have been in action
and have silenced four of the encmy’s
ships, I think.”

There was a few minutes’ delay. Then
came the answer: “Come alongside.”

Five minutes later Ned climbed onto the
deck of the cruiser and faced the lieuten-
ant who had inspected his boats.

“We have discharged our Omegon ether

3
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into the AMatzume,” he exclaimed, “and I
believe, from the appearance of the en-
emy_’s ships, that three of the other sub-
marines have done the same!”

“Good Lord!” ejaculated the officer, “is
that what it means? Come aft, Mr. Caw-
thorne, and report to the Commander.”

He was taken to the bridge and again
stated what he had done. Commander
Preston made no comment, except: “Four
of their boats are out of action—are not
even steaming. Mr. Pearsall! Direct the
wireless officer to report this information
to the Admiral. Mr. Cawthorne, go onto
the main deck, or below, if you wish. One
of their vessels is getting our range,”

He went to the deck, and as he reached
there a fearful, ear-splitting crash broke
out astern. Staggering around, he saw the
gigantic Arizona about a mile away. Then
a hand was clapped on his shoulder and a
deep voice said:

“Mr. Cawthorne, I believe ?”

It was the ship’s surgeon. Without wait-
ing for a reply, he went on: “Something
extraordinary has happened, or is happen-
ing. Three or four of the enemy’s ships
are out of action, and our Commander has
just been signaled to send a prize crew
aboard the Matzuma.”

“The Matzuma! The vessel we put to
sleep ?”

“Evidently. Her flag is down.” Then,
after a long glance through his binoculars,
he added: “I make out two other ships—
flags down!”

“Then my submarines did get in some
work,” muttered Ned. “I'd give a million
to hear from them—to learn if they are
safe. Surgeon, is there a bare possibility
of calling Gualala? I ordercd those boats
to run back there when they got through.”

The officer shrugged his shoulders. ¥
think we all feel curious about that. Stay
here, Mr. Cawthorne. I'll see the Com-
mander.”

In a few minutes he was back. “The
Commander has ordered communication
with Gualala. He's as eager as you to
know how your men and boats have come
through, It’s marvelous, simply marvel-
ous! Five of those tremendous new super-
dreadnaughts have surrendered without
landing a shot! Most of the firing came
from the two which our ships are now
chasing! Here comes our launch—the one
that t,(‘)ok the prize crew out to the Mat-
suma.

And as the officer in command of the
launch came on board he was followed by
Pat Mulray, captain of the Sarah Q. Ut-
terly indifferent to the uniformed men
about him and the officers on the bridge,
e made for Cawthorne in an Irish horn-
pipe step which was a revelation of irre-~
pressible overwhelming joy.

“Glory be! Man, dear, yez did it! Hould
on, now! Hould on! I'll tell yez all about
it if ye’ll let me lay me own course. Whin
the Matzuma sint a launch over to take
possession of the Sereir Q. they had orders
to take me back to the flagship. So I wint.
Whin I got there they began askin’ me
about th' little Sarah, an’ what I was doin™
wid her out there. But divil a wor-rd about
th’ submarines. They knew nothin® of
thim, at that toime; but they got th’ knowl-
edge of thim without askin’ me Before
they asked me more than twinty questions:
an’ got th’ neat little lies I had ready for
‘em, the for’rd guns stopped firin® an’ th’
officers an’ deck crew were tearin’ 'round,
crazy as hornets. They opened some
hatches an’ jumped in, an’ came out again
carryin’ out men as limp as dead eels, an”
laid ’emn ’'round th’ turret base like bars in:
a capstan.

(Continued on page 237.)
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The Old “Bug” Speaks

served for the boy experimenter, the

“scientific bug.” In mine that spot is
so large that it threatens to include the en-
tire organ. Do I know anything about
bugdom? Listen.

The youthful bug is always poor. His
scanty finances have to be spread as thin
as a coat of paint over the vast area of his
desires. How we envied the lot of the
fortunate exception, the boy whose parents
“encouraged” his taste, giving him ‘un-
stined “dough” wherewith he acquired

IN many hearts the warmest spot is re-

By Thomas Reed

Telephone Company would do to us if they
should catch us with the goods—our poor
litile wooden receivers made in defiance of
the great seal on those patents; but some-
how we escaped the felon's cell.

It was the telephone that first broadened
the horizon of us bugs. Before that there
was only the telegraph, electric bells to
ring for purposes supposed to be useful,
electric clocks and such like. Ol, yes, an
electric wind-vane; to be sure, there was
already a vane on a barn in full view of
my window, but I persuaded myself mine

AW RRN!
PHooEY'

DOES UM ITTY WITTY

BOU'FUL PEACKHUMS y CAnDLE
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. . . . Even the Microphone Under the Parlor Sofa Palled in Time.”
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“boughten” instruments, driving us to what
in later years would be drink. Long, long
afterwards we knew that the favored child
of fortune was missing all the fun of the
thing. Once the oh's and ah's of the have-
nots had died away he had nothing to do
but turn h’s nickeled handle: and grow
tired of his toy; while we progressed from
one triumph to another, conquering not only
the forces of nature, but the attacks of
“outrageous fortune.” The first was easier
than the second.

Bits of material and parts from other
mechanisms were our hoarded wealth.
Clock movements and curtain rollers were
mines of opportunity. Broken electric light
carbons and sheets of lead-foil from the
tea-chest were what the solemn ones call
“mediums of exchange.” Feminine finery
helped the cause—what should we have
done without the trusty corset steel? It
was supplemented in my day by the flat
wires wof the last of the hoop-skirts,
ravished from its dusty retirement in the
attic.

With us it was not to copy, but to ex-
tract the principle and adapt to it such
material as we had. My first sounder was a
big lifting magnet, with an armature of that
corset steel of grateful memory, all im-
bedded in a wooden block with an adjust-
ment contrived of wood screws. It re-
sembled no sounder since the days of
Morse, but it worked.

It was in the days of my early bughood
that the telephone swam into the ken of a
waiting world, surrounded by an awesome
halo of patent suits. We used to tremble
at the step of the policcman on the beat. ap-
prehensive of what the American Bell

electric clock was good, but monotonous.
Even the microphone under the parlor sofa
palled in time; variety again was lacking.
We yearned for something that, once in
operation, would bring us returns from the
outer world—continuous, changing, worth
while—and there was nothing till the wire-
less came.

But now what a paradise for the patient
bug! Instruments, the coil, the detector,
the condenser, within the power of anyone
to make. And once made, like the glitter-
ing paraphernalia of the wizard, they open
a wide door into a new world. You push
your sliders, turn your switches, feel for
that elusive sensitive spot on your galena,
and presto! “the world is all before you
where to choose.” You hear the fussing of
the amateurs from near and far with “Q.
M.,” “C. U. L” and “How is my wave
now?’ The crisp, abbreviated messages
between ships and from ship to shore—here
comes the Campania, the Lusitania (alas, no
more) just on time, and what a babble is
exchanging of “Greeting” and “Love” and
“Meet you at the dock.”

Here is the weather forecast for to-mor-
row, hot off the griddle at the navy yard:
almost equally important, the baseball
scores after the playing is finished for the
day. The correct time, straight from old
Father Time himself at Washington. The
weather conditions in their simple code
from a dozen stations; the “winds for Tues-
day and Wednesday—North Atl, Middle
Atl,” and all around to the Great Lakes
Some times the brief, grim tale of an ‘“‘ob-
struction to navigation”—an iceberg, a
waterlogged schooner in such and such a
latitude and longitude. Careful Grandma
Wellfleet with her “latest news of the day”
—what a boon at the summer camp, where
the morning paper will not come in till
afternoon, if it comes at all! And so on

was more accurate.
The telephone began
to realize the ideal
which has attained its
full glory in the wire-
less. It was a really

delicate  instrument,
yet so easy to make
as almost to defy the
possibility of failure.
Bugdom was elated
when its first pair of
receivers transmitted

words, not only per-
fectly, but with the

fectly BdE
individual character- R

istics of the voice;
but given a magnet, a
little coil of wire and
a diaphragm, and it
would tax the stupid-
ity of the head
bungler from Bungle-
ville to make one that
would not work.
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My First Telegraph Sounder Comprised a
Heroic Size, Together With a Corset Spring and

T

“Lifting Magnet” of

Some Wood Screws.

Of course, I am a
wireless bug to-day; but I sometimes won-
der, looking back to the lean old times, if
the present buglets realize what a seventh
leaven they were born into by wisely
postponing their birth date till now. Our
old machines secmed somehow to lack a
vital use. The electric bell that repeated
in our room the blows of the kitchen clock
was entertaining, but superfluous. The
telephone and telegraph once perfected we
found it a bore to think of something to
say. The wind vane, rain gauge, etc., re-
corded only si. # processes of nature; it
was a long wait between changes. The

wWwWWwW.americanradiohistorv.com

till the German station starts its all-night
toil, rapid, nervous, now in German words,
now in English, pouring urgent messages
over an iron-bound frontier and a zone of
desolation and death.

ELECTRICAL EXPORTS TO AR-
GENTINE REPUBLIC.

May exports of Argentina from the port
of New York included $63,000 worth of
electrical supplies. To Brazil, there was
sent in May from New York, $34,000
worth of electrical material and supplies.
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WHAT IS A WATT?
By P. W. Pelts.

The writer has been asked
so often, “How many volts
is in an ampere?” and, “What is a kilowatt ?”
that he has thought of mimeographing the
answers and carrying them around in his
pocket, However, since the Electrical Ex-
pertinenter is read by practically everyone
interested in the subject, a contribution to
this excellent magazine would be more
far reaching than the tvpewritten copies
would be.

Although we can neither see nor hear
the electric current, still it is just as
easily handled and utilized as a water
fall. Both are sources of energy; both
can do work. You can buy and sell the
one, just as easily as you can the other.
Either can be parcelled off in small
packages or sold in job lots. The elec-
tric energy can be packed away in small
jars and set up on the shelf to “keep,”
or it may be shot off along a pair of
slender metallic threads, to run the shops
and street cars of a city three hundred
miles away and also light its streets
and homes.

Water is sold by the cubic foot or
by the gallon. One way or the other,
it is a definite quantity, at a definite
price. Electricity is sold by the AM-
PERE* just as we sell water by the
gallon; an AMPERE of current there-
fore is just “so much.” One horse drinks
half a gallon of water; twelve horses
drink six gallons. One lamp takes half
an ampere of current; and twelve lamps
require six amperes. A little pony could
drink but a small fraction of the gallon,
so also a small lamp can take in only
a small part of an ampere. A twenty-
five watt Mazda lamp uses about one-
fourth of an ampere and the 100-watt
lamp uses almost a full ampere. An
arc-lamp requires from six to ten am-
peres.

It is well known that some substances
will carry the electric current better
than others. Silver is one of the very
best conductors, with copper a close
second. Iron is rather poor, lead is
worse, while German silver and Mercury
bring up the rear as conductors. Sub-
stances that are poor conductors push
back against the oncoming current.
This ability of a conductor to retard the
How of a current through it, is called
resistance, and it is measured in ohms.

A water pipe of small diameter will
deliver much less water in a given time
than one of larger diameter, although
both be connected to the same tank or
reservoir. This 1s because of the resistance
offered by the sides of the pipe to the
flow of the water. An exactly similar
condition exists in an electric circuit.
A wire one-fourth of an inch in diameter
will offer much less resistance to the
flow of an electric current than a wire
only one-eighth of an inch in diameter,
consequently more amperes of current
will flow through the larger wire than
through the smaller.

As was said before, the resistance
which a substance offers to the flow of
electricity is measured in OHMS. The
standard OHM is that resistance offered
by a column of mercury 106.3 centime-
ters in length, and one square milli-
meter in cross-section at 0 degrees C.
This is equivalent to a length of mer-
cury 41 4/5 inches and 155/100,000 square
inches in area. 9.35 feet of No. 30 cop-
per wire and 6.2 inches of No. 30 German
silver wire have the same resistance.

[*Not strictly speaking; the watt is
the unit of electrical energy. See the
author’s later paragraphs.—Editor.]
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THE WRAITH OF THE WIRELESS

By Rose Seelye-Miller.

I was a voice enthralled,

And at command I called

Over the sea, where the white ships ply
Over gray icebergs, through foggy sky;
Sharply or softly, the vibrant air
Carried my message, shriek, or prayer.

Chanted the watcliman, “All is well.”

A crash! Pandemonium! Hurry! Hell!

My master’s hand clutched at my vibrant
throat;

Choking, I hurtled a single note—

In a mad, metallic S. O. S.

I shrieked out my signal of distress.

S0 8! 8.0.8! 80.58.!

I shrilled and I prayed in wildest stress,

Save our souls! Save our souls! Save,
Oh, Save!

From the iceberg ghouls and the deep sea
grave!

Save! But the hand that hurled me wide

Fell from duty to death in an awful tide.

My Master’s power was too weak to save

A mighty horde from a mightier wave.

Had I been mortal, my throat with Death

Would have choked and rattled with frigid
breath.

But 1 live, and Master, Master, I fly

Opver fields of ice, through foggy sky,

I‘utile, finite, hushed and stilled,

\Without thy hand that touched and thrilled.

I'm a wandering wraith, without control,

For Smy voice went out with my Master’s
oul.

Some timne, somewhere, in infinite light,

I shall answer again to my Master's might.
Neither futile, nor finite, then will be

His hand with its perfect mastery.

EDITOR’S CHAT

We sincerely hope that you will
like this issue. Containing as it does
144 illustrations and 128 different
articles, it is without a doubt the
largest and most complete popular
clectrical magazine ever printed in
this country. No expense was spared
to produce this big issue which is the
equivalent of an 128-page standard-
size magazine. But while it may sa-
tisfy you, we are not as yet at the
end of our efforts. We will try
hard to surpass this number; indeed
the coming October issue will even
be better.
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There will be several big feature
articles, several new ‘‘cracker jack”
stories, including *Minchhausen” on
the Planet Mars. There will be a
wonderful article for the Construc-
tor and a bunch of new wireless
articles to gladden your heart.

But before we forget it: This
issue is so big only due to our ad-
vertisers. You must thank them
rather than us. You cannot show
your appreciation better than by
writing for their literature and by
patronizing them to the fullest ex-
tent. Only—and only so—can we
enlarge the magazine still further.
It's up o YOU.

And before we forget, order your
October issue early, NOW.
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93.5 feet of No. 30 copper
wire would have a resist-
ance of 10 OHMS, which

- would be just the same as
62 inches of German silver wire of the
same thickness,

From the above it will be seen that
the resistance of a conductor increases
with its length and decreases with its-
diameter, also, that different substances
offer different amounts of resistance.

Now since all conductors possess this
quality of resistance, and this means
that they are able to push back against
the oncoming current, we must use force
or pressure to push our amperes of cur-
rent through the conductors so that the
may be of use where they: are wanted.
Take the case of a 55-watt Mazda lamp.
The little hair-like filament of this lamp
1s very small indeed and possesses 220
units of resistance or OHMS. To heat
up this filament to full brilliancy we
must send through it half an ampere of
current. In order to get our half am-
pere through the lamp we must exert
a push or force greater than the back-
ward push (or electrical inertia) exerted
by the lamp filament. This force which
pushes our half ampere through the
lamp, can be measured just the same as
the force or pressure of a steam boiler.
The unit of this electrical force is the
VOLT and it is equal to about two-
thirds of the force which can be exerted
by an ordinary dry-cell. In other words a
single dry cell can furnish a pressure or
force of about one and a half VOLTS.
It has been found by experiment that the
pressure required to force half an ampere
through the above mentioned Mazda lamp,
1s about 110 VOLTS.

Ohm's Law is a formula which en-
ables us to tell what pressure is re-
quired in any case, when we know the
current and resistance. It is written as
follows: VOLTS equals AMPERES
times OHMS. 4 AMPERE times 220
OHMS equals 110 VOLTS. If we know
the electrical pressure furnished by the
power company, and the resistance of
a crrcutt, we can tell before hand how
much current will low. To do this we
can transpose the factors in the above
formula, so that it will read: AMPERES
equal VOLTS divided by OHMS. Thus
it is that 110 VOLTS divided by 220
OHMIS gives us 4 AMPERE.

_Since the power company has to fur-
nish us with the amperes of current to
light our lamps, and also the pressure
to force the amperes through the lamps,
they are going to charge us for both
the VOLTS and the AMPERES. Edi-
son’s first electricity meters measured
only the AMPERES that ran into the
customer’s lamps, then the bookkeepers
in the office had to figure out the rest
of the bill. The modern meter, how-
ever, measures both AMPERES and
VOLTS. In fact it multiplies one by
the other and gives the answer in
WATTS. A WATT, then, is a VOLT
times an AMPERE, and is the unit of
power. Half an ampere of current flow-
ing into_the lamp for one hour, forced
through the lamp by a pressure of 110
volts, gives us 55 watt-hours. If the
electric company charges at the rate of
17100 cent per watt-hour (which is the
same as 10 cents per kilowatt-hour) our
bill for burning the Mazda lamp for
one hour is approximately 4
Thus the consumer of electrical energy
will have some idea of how his watt-
hour meter “adds up his bill.”

Massachusetts students of wireless have
had good success with experiments in send-
ing and receiving messages with aerials
laid on the ground.

cent. -
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Luna Park, New York’s “Joyland”

man of the great metropolis of

New York looks about for a place
in which to clear away his worries. he
invariably jaunts:forth to that “Mecca” of
all pleasure seekers in the “Eastern”
United States, Luna Park. Some of the
beautiful effects attained in the arrange-
ment of the electric lighting of this play-
ground of playgrounds may be
partially gleaned from the accomn-
panying views,

This wonderful pleasure seek-
ers’ paradise s, like a great many
other institutions of its kind, to
be seen only at its best when cast
under the mantle of night. Then
it is that Luna I’ark looms up as
a scintillating fairy-land, outlined
and dotted cverywhere wi.h thou-
sands upon thousands of electric
lights, of every color and size
imaginalle,

The top view of the group here
reproduced, shows the wonderful

WHEN the proverbially tired business

>

gate way to this amusement park. The
three circular dials over the central gate
constantly revolve and show three differ- [
ent colors of electric lights, red, white and
blue. The photo at the leit is a closer

view of the main arch-way or entrance to |

this fairyland and the Midway may be (|8

seen very well in this picture.

This is only a portion, of course, of
the many wonderful and magnificent at-
tractions of this park., The view at the [}
right of the group shows the Midway

more in detail and here can be seen the yiews of the

many beautiful illuminated towers and

mmarets of Luna Park at nigh

The lower céntral photo shows The
Tower of Jowels, which is garbed in a
handsonie manner with thousands of ¢lzc-
tric bulbs and as this is siiuated alongside
one of the lakes or lagoons of the pleas
ure ground., the rcilection and general

sccnic effect at might is very en‘rancing
and decidedly oriental.

In fact. this scems

to be the underlying theme in the gencral
arrangement and archi ectural layout of
ILLuna Park. This ariental effect, to, be sure,
gives a bewiiching charm and quaintness
not easily duplicated o*herwise.

There ure a great many inicresting at-
tractions tc be frund here, which depend
mostly for their opera‘ion upon electricity.
The largest scenic railways and the like

ever built are to he found here.

Beautiful Night Nlumination at Luna
Park, New York.

Many mysterinus and novel at-
ractions are provided for the pub-
lic’s amusement besides numerous
wonderful scenic attractions oper-
ated electrically and covering such
subjects as ““I'he Dawn of Crea-
tion,” “A Trip to the Moon,” et
cetera, which may be enjoyably
viewed at a very nominal sum.

It is the next best thing to
'Frisco’s great exposition and for
those who cannot make the trip
across the Coniinent to see the
wonders of the Western exhibi-
tion, LLuna Park is worth a visit

— -

by everyone. Besides it is located on the
ocean's shore. where cooling breezes al-
ways abound to make one’s visit both re-
freshing and enjoyable.

NEW POCKET WIRELESS TO AID
OFFICERS IN WAR.

Guglielmo Marconi, noted Italian in-
ventor, left for London on a secret mission
recently. It was reported that Marconi has
perfected a new pocket wireless system for
the use of Italian forces in the field, by
which officers at the front can keep in touch
with headquarters all the time.

UNCLE SAM WILL HAVE ELEC-
TRIC BATTLESHIP.

The first electric battleship will be added
to the United States navy in two years. It
is the California, which is to be built at the
Brooklyn Navy Yard at a cost of $7,000,000.
It will also be the largest battleship yet built
for our navy—624 feet long and 97 feet
wide, with a displacement of 32,000 tons and
a speed of 21 knots.

Its main battery will be 12-inch guns. It
will have a torpedo defense battery, which
the European war has shown to be of great
importance. This battery will have 22 5-
inch guns.

Inventors have long dreamed of an elec-
tric battleship. With the California this will
be realized and with it we lead the world.
just as we led it by the device of “central
fire"—that is, having the heavy guns over
the keel instead of at the sides—a device

that the new
copied.

In the California there will be no directly
connected turbines. The power will be
transmitted to the four screw propellers
through slow-spced motors which will re-
lieve much of the strain on the crank shaft.
The electric power installation will consist
of two separate plants, each {urnishing
power for two screws. If desirable the
ship can be operated on one generator.
Electricity provides the smoothest and most
flexible method known of propelling, steer-
ing and operating a ship.

WEATHER BY INTER-CITY
WIRELESS.

Advices received recently from Cincin-
nati stated that weather bureaus of that city
and Pittsburgh would soon exchange infor-
mation by wireless. The announcement was

European battleships have

WwWWW.americanradiohistorv.com

reported to have been made by Weather
Forecaster W. C. Deverean, of Cincinnati,
that preliminary arrangements for the in-
stallation of the service were made at a
conference between 'Mr, Deverean and
Henry M. Rubel, Jr.,, who is installing a
station at Cincinnati. Mr. Rubel is said to
be connected with the Marconi company,
and proposes to erect powerful plants at
Pittsburgh, Louisville, Evansville, Hunting-
ton, Cairo and other cities, and to co-op-
erate with the weather bureau in each city
in disseminating weather and river infor-
mation. The stations are expected to be
ready for operation by fall.

To analvze the unburned gases given off
by industrial plants a French scientist has
invented electrical apparatus which makes
the tests and records the results auto-
matically,
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Long Distance Submarine
OW would you like to speak to your
friend in Cairo, Paris or Liverpool

H from your office or home by simply
removing the receiver, get central to con-

THE ELECTRICAL EXPERIMENTER

Telegraphy and Telephony

much greater rapidity than that with which
the human hand is capable of writing; the
signals being automatically notated on a
strip of paper, as perceived.

Above (Fig. 2) lllus-
trates the Small}
Difference Between
Dr. Musso’s (at
left) New Sub=-|
marine Cable Tele=
phone Set and
Ordinary Telephone |
(at right).

Below (Fig. 1) Portrays Dr. Musso's Highly
Perfected Long Distance Telegraphic Recora
der, Which Prints the Dots and Dashes
on a Moving Paper Strip.

nect you and then hear your friend’s
“Hello” over the wire? This may soon be
a realization, as the inventions of Dr.
Guiseppe Musso tend to prove.

Many telegraph and telephone engineers
are only too well aware of the difficulties
encountered in the submarine cables, such
as enormous inherent capacxtles resist-
ances, etc. Some companies have even
gone to the extent of developing a new
cable with which to reduce the large
amount of capacity, and thousands of dol-
lars have been e\pended in this direction,
but very little headway has been made.
The longest talking distance ever covered
with a submarine cable was 31 miles. Also
the incoming speech waves were so indis-
tinct that it was practically 1mpossible to
reproduce articulate conversation.

However, with this latest invention of
the Italian scientist, the Government has
recognized that greater distances can be
covered and has tested the apparatus with
an actual submarine cable in Alaska, which
carried successfully speech over a distance
of 320 nautical miles. Arrangements are
now being made for greater experimenta-
tion along this line, and distances up to
3,000 miles have actually been covered with
an artificial line, as partly illustrated 1n
Fig. 1. This consists of lumped induct-
ances and capacmes mounted on the wall

The various condensers on the wall rep-
resent the capacity of the usual cable. Ry
changing the circuits various artificial ca-
ble lines can be obtained. TFig. 2 shows
the difference between the present tele-
phone (at the right) and Dr. Musso’s long
distance submarine cable telephones. No
additional apparata is required, with the
exception of those illustrated here.

Dr. Musso has also turned his inventive
brain to the development of a high speed
submarine cable telegraph apparatus. The
recewmg apparatus of the I‘eCOrdln"’ type
is shown at Fig. 2 on the table in the fore-
ground. Messages can be recorded with

ELECTRIC PONY SHOOTS SPARKS

Many spectacular adaptations have been
made for several years past of high fre-
quency electric currents on the theatrical
stage, with great success. But the ever ac-
tive, quick-witted minds of theatrical per-

September, 191§

BLIND WIRELESS OPERATOR.

J. William Ellis, of Lakewood, said to be
the only blind wireless operator in the
world, opened a wireless telegraph station
at Rocky Point, R. I, recently for exhibi-
tion and transmitting purposes. The an-
tennae extends from the Rocky Point
tower to the cupola of the hotel, the station

cing in the tower.

All kinds of commercial and naval mes-
sages were received, including those from
ocutgoing and incoming steamers all aver
the coast from Canada to Guantanamo Bay,
Cuba. Visitors are invited to the station to
watch Mr, Ellis operate.

Mr. Ellis has been engaged in the wire-
less operating business for 10 years, for the
last eight years as builder and manufacturer
of all kinds of receiving and sending wire-
less apparatus, He was a commercial op-
erator eight years ago at the Waldorf-
Astoria Hotel in New York, and has also
operated for the New York Association for
the Blind and the Metropolitan Opera
House. He has also controlled and oper-
ated a large receiving station at Lakewood.

Wireless apparatus that weighs but eight
pounds yet will transmit messages 21 miles
and has received signals more than 300
miles has been invented by a New Jersey
man,

be successfully produced, as in many cases
the animal would become electrocuted by
the current, or the shock would prove suf-
ficient to make the animal uncontrollable.

However, after long, persistent practise
and training Mr, La Reine has succeeded
i applying these high voltage currents to
a pony which is now able to withstand the
shocks without any outward or visible sign
of emotion.

The illustration herewith portrays Mr.
La Reine and his pony performing a stage
act known as “The Electric Pony.” The
animal is charged with high voltage elec-
tricity, produced by a Tesla coil, and vari-

The Pony That Sheots Forth Electric Sparks for the Amusement of Theater Audiences.

formers have now discovered a new scheme
for attracting and holding the interest of
the public in the application of these high
frequency currents to animals. At first it
appeared as if this new idea would never

wWwWw.americanradiohistorv.com

ous interesting electrical feats are enacted,
such as drawing sparks, lighting paper
from any part of its body, and many oth-
ers. The act is intensely interesting to the
audience and the effect very spectacular.
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Enameled Magnet Wire, Its Properties and Manufacture

probably remember that in Frank-

lin's time electricity was not con-
sidered as it is now, nor did the Phxladg_l—
phian have the modern conveniences with
which to conduct his experiments. An-
nunciator wire was not used to conduct
the current to the key, nor was a toy
maotor, such as a Knapp or Loomis, used to
wind in the kite. One is caused to won-
der, when he stops to think of the mar-
velous advance within so short a time, 1n
every phase of electrical progress.

Electricity in the time of Franklin was
considered an uncontrollable atmospheric
discharge. Later it was found to have
been wrongly considered and was called a
fluid, because it apparently flowed, as did
water, through certain mediums. Now we
think that we have it boiled down to a
vibratory motion of the molecules or etheric
electrons. .

Knowing that electricity traveled with
varying degrees of strength and velocity
through different mediums, it became neces-
sary to “insulate” the conductors, to in-
terpose some substance between the con-
ductor and other conductors, so as to
prevent “leaks.” Such a substance was
said to possess a “dielectric” quality. Silk
and cotton, being found low in the scale of
conductors, came into universal use, Coils
were wound for individual use, no atten-
tion being given to another’s problems.

It was known that certain laws existed
concerning fixed relations between the
number of turns on a coil, size of wire
used, resistance of winding, current con-
sumption and work to be performed. It
was also known that these relations varied
with the thickness of insulation. The
problem then was to get at the basic prin-
ciples, formulate them, and arrive at some
standardized results which would prove of
practical value. Engineers became inter-

THE older readers of this article will
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Showing Relative Volume of Varlous Kinds of
Insulated Magnet Wire. Note Small Space
Occupied by the Enameled Wire.
ested. The old forms of insulation were
unsatisfactory for several reasons: They
occupied too much space; broke down un-
der moderatelv high voltage; would not
withstand high temperatures; absorbed
moisture; and disintegrated under the ac-

tion of acids.

Thus you see the great problem which
the inventors and experimenters in indus-
trial chemistrv had to attack. A covering
was to be found which would occupy less
space than does a single silk thread. High
tension currents must be carried safely, It
must withstand heat, both external and in-

By L. Earl Deane

ternal. It must be impervious to moisture
and inert to chemical action. It is not
necessary, if I could indeed do so, to re-
late all the diffculties encountered. Suffice
it to say, the first producers of enamel wire
placed on the market a form of insulation
an cnamel—which met all these require-
ments and was also elastic enough to be
practicable,

As to the voltage test on such enameled
wire, I will give the result of a recent ex-
periment performed by Prof, A. B. Smith,
of Purdue University. A three-foot length
of No. 86 B. & S. wire stood the following

coil is more easily obtained and maintained.

Enamel is not affected by moisture,
water, Oils or greases, nor is it injured by
chemical action. Gases and fumes, so often
encountered, do not injure enamel.

Mechanical strength, twists, turns, etc,
may best be proved by actual test. Enamel
will stand far more abuse than will fabric
covers. It may be stretched without open-
ing the insulation, as will fabric.

The combination covers, cotton or silk
wound over enamel, afford the same ad-
vantages as enamel, with the additional
protection for voltage or to serve as a

| Sig. 1 (at left) Shows Machinery Used in the Manu-

facture of Enameled Magnet Wire.

Fig. 2

(above) lllustrates Part of the Flnishing,

voltage tests before puncturing:

Enamel, 736 volts; single cotton covered,
587 wvolts; single silk covered, 527 volis.
Thus you see the advantage of enamel over
fabric covers as to danger of electrical
breakdowns.

As to the space occupied the following
tables show the great saving in enamel
over the older insulations, as to number of
feet per pound and outside diameters of

various COVers.
WIRE, APPROXIMATE FT. PER LB.

B &S Single Single Enamel. Barewite

gauge. cotton. silk.
24 s 763 799 810 818
2T cemelell. 1,500 1,584 1,620 1,639
301 e . 2,860 3,148 3,240 3,287
320 e e 4,234 4,913, 5,132 5,227
35T e 7,755 9,536 10,197 10,480
40 ... 18,376 26,558 32,107 33,410

QOUTSIDE DIAMETERS.

B. & S. Single Single Enamel. Bare wire

gauge. cotton. silk.
I coooooo .0686 0661 0660 L0641
20 evssss 0365 .0340 0333 0320
27 . amaE .0182 L0162 .0152 0142
33 ...0... L0096 0076 L0061 L0056
40N 0071 L0051 003¢ L0031

The above tables show enameled wire to
be in close proximity to bare wire. The
importance of this is bhest shown by the
law of comparative activity: The activiiv
of a coil winding varies dircctly as the ratio
between the cross sectional area of the
conductor and that of the conductor plus
the insulation. To make it plain, the closer
the winding lies to the core the greater the
strength of the magnetic field, and enameled
wire brings the turns closer to the core
because the insulation is thinner.

Enamel is guaranteed to withstand a tem-
perature of 500° F. provided the coil is al-
lowed to cool before being moved. 1 have
seen cases where the test was much more
severe than this, but a conservative guar-
antee is 500°.

Internal heat, whether by normal or ab-
normal currents, is diffused by enamel, so
that the proper working tempecrature of the
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winding and Inspecting Department.

cushion in cases where it is necessary be-
cause of mechanical difficulties, friction,
abrasion, jarring, etc.

With the fact that less wire in weight,
in enamel stock, is required than in fabric
covers; that it costs less by the pound
than any fabric; and that there are more
feet to the pound than in the fabrics, the
greater saving is evident.

The process of manufacture is depicted
partly by Fig. 1. This shows tlve proc-
ess as used by the American Enameled
Wire Co. The bare wire runs from the
spools, S (there is a table, T, on each side
of the oven, so that twenty wires run
through each machine, ten on a side), over
the pulleys, P, through the enamel tank,
E, which is heated by an electric heater.
From there it runs vertically through the
oven, O, where it is baked at the proper
temperature. Gears, F, drive fans to keep
the temperature even throughout the oven.
Each machine is also connected to a blower
pipe, which serves as an additional equal-
izer of oven temperature, This process is
rcpeated five times, five coats on a wire,
even down to No. 40, which measures .0034
inch outside diameter. Each coat is baked
hard separately before the next coat is ap-
plied. The finished wire runs off on to
spools at W.

From the enameling room the wire goes
to the inspection room, Fig. Here
every inch of wire is inspected by experts
before it leaves the plant. Any defective
spots are cut out and the wire is welded
and enameled at the weld, leaving no joint
or large place. The weld is not weakened
and cannot be detected from any part of
the wire.

Despite the most careful precaution in
enameling some defective wire gets through
to the inspectors. The power plant is gov-
erned so as to keep a uniform speed on
the machines. DMachine shafts are con-
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trolled for the same purpose. All working
rooms are kept ai a constant temperature.
The machines are “boosted,” so that even
the very fine sizes of wires are not stretched
in running through as many times as they
do. Pin holes, burnt or raw enamel, rough
spots, lack of uniformity in size, etc., must
be noted and detected by the inspectors.
Wire must measure to size or it is re-
jected. The finest possible instruments are
used for this, measuring directly to 0001
inch.

From inspection it is sent to the main
shipping room, where it is boxed and sent
to all parts of the world.

Just another point before quitting the
issue—do not hesitate to ask the manufac-
turers for information. Some one often
asks me how to clean the wire for terminals,
etc. The maker of the wire which you use
can give you a tip on this that will be
worth asking for. Suggestions as to bind-
ers, etc, are sometimes desirable. Do not
be afraid to ask what you want to know.
In all probability the enginecrs of the
wire company can help vou, and if not they
will be willing to tell you so and no harm
will be done bv communicating with them.

(Copyright, 1914, by L. E. Deane.)

NEW THERMO-RELAY FOR
MOTOR PROTECTION.

_A very ingenious and undoubtedly effi-
cient electric motor protector, similar in size
to the usual cartridge fuse, with which we
are all familiar more or less, is shown in
the sectional view here depicted.

The principle of this device, known as
the “Thermo-Relay,” is based upon the fact
that if a small coil of wire, forming a heat-
ing coil as our illustration shows, is placed
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New Thermo Relav for Protecting Motor
Circuits.

around the base of a glass tube, similar to
a thermometer tube and which contains
some mercury, then when a certain current
passes through the circuit (and consequently

THE ELECTRICAL EXPERIMENTER

through the heating coil which is in series
with the main motor leads) the mercury
will gradually rise. Now when a certain
predetermined amount of amperes passes
through this device, the mercury will rise
high enough 1n the tube to close a trip coil
circuit through the binding post in the side
of the tube, as indicated,

The trip coil acts the same as a circuit
breaker coil, of course, and opens the
switch, thereby cutting off the current sup-
ply to the motor. This device evidently is
extremely practical and sturdy in its opera-
tion, as the manufacturers of the same offer
$100 to anyone who can burn out a motor
properly protected by the use of these
Thermo-Relays in the main circuit.

NEW COMPACT RESISTANCE

UNIT.

IHerewith is a photograph which shows a
new and extremely compact resistance unit
7/16 inch in diameter by 3% inches long.

This resistance unit has 15,000 ohms of
resistance on one layer of wire. The wire
is so fine that it would be crumpled up in
two or three days if left oren to the at-
mosphere with no current passing through
it, but it is covered with a vitreous enamel
insulation which protects it from the oxi-
dizing influence of the atmosphere, causing
it to last an unlimited length of time.

Smallest “High Value” Resistance Made.

This tube is interesting. It is a porcelain
tube with wire wound upon it and covered
with a vitreous enamel which entirely en-
closes it and protects it from chemicai.
mechanical and electrical deterioration. It
is doubtful if a unit of half this resistance,
or even a third of this resistance, has ever
been produced, in this space, on a single
layer of wire, up to a short time ago.

POWERFUL NEW CHINESE RADIO
PLANT.

Arrangements have been completed for
the erecction of a wireless installation at
Foochow at a cost of $15.000. The plant is
to be of the Telefunken stvle, with an
A. E. G (German) dynamo of 12 kilowatts,
converier and a gas engine of 28 horse-
power. The storage batteries will be
charged from the dynamo; the converter,
being operated by the storage batteries, will
make an oscillating current of 500 cycles.
Two wooden masts are to be erected, each
200 feet high. The guaranteed range is
1,500 miles at night and 630 miles in the
daytime, although it will be possible to se-
cure a range of 2,000 miles and 1,000 miles,
respectively.

The wireless station will be operated in
connection with and under the control of
the Chinese Government telegraphs and will
be devoted chiefly to military use. Public
messages will, however. be sent and re-
ceived to and from ships and the wireless
stations already erected at Shanghai, Can-
ton and Wuchang. Wireless plants have
now been erected or are in process of con-
struction at Shanghai, Canton, Peking,
Kalgan, Wuchang and Foochow. Four
more stations are to be installed, two of
which will probably be at Yunnanfu and
Chengtu.
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ELECTRIC ILLUSION SIGN FOR
BARBERS.

A very attractive electric illusion sign
was recently perfected and put in opera-
tion for a New York barber. The sign
herewith illustrated consists of a circular
disc of glass and having three colors; red,
white and blue painted on it, as shown,

Novel

Electric Illusion Barber Sign.

This disc is rotated at medium speed by
a small electric motor connected to the
shaft of the disc by means of a leather
belt. When in operation various novel ef-
fects are produced by the constantly
changing colors, which never fail to attract
the eye of the passer-by. This sign is
one of the well-known Federal line.

IONOMAGNETIC ROTATION.

A. Righi finds that a body turning lightly
on an axis and placed inside a gas suitably
diluted and ionized (for instance, by means
of sparks) will commence to roate around
its axis as soon as a magnetic field is cre-
ated in the direction of the axis. This
phenomenon the author has called iono-
magnetic rotation. He explains it as fol-
lows: It is known that the path of an elec-
trically charged particle (ion or electron)

. changes when a magnetic field commences

to act, and when this field is uniform the
path becomes a helix with its axis parallel
to the field. The sense in which this curve
is followed is identical with the sense of
the current flowing in the coil producing
the field when there are negative ions or
electrons; the sense is the opposite wherr
there are positive ions. So when there
exists a magnetic field the ions and the
clectrons will follow helical areas instead
of straight paths. )

Owing to the action of the magnetic
field they will be directea all in the
same sense and all around the body,
thus producing the rotation of the lat-

ter. This will occur in the same sense
as the current producing the field in
the case of positive ions, and in the

contrary sense in the case of negative
ions. As the couple changes sign with
change in sign of the electric particles, the
ionomagnetic rotations will be generally
produced by the difference of two couples
of contrary signs. At the beginning of
these researches the author was for long
in doubt whether the rotations observed
could be explained by the actions of the
ordinary electromagnetic forces. Finally he
has been led to conceive that the well-
known forces which provoke the movement
of a conductor through which an electric
current is passing, when other currents or
a magnetic field are acting, are the result
of the shocks of the electrons which, ac-
according to modern- theories, move in the
interior of the conductor and constitutes the
current.—Abstract from A#i Asso. Elet-
Italiana in The Electrician, London.
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X-Ray Tubes and Their Manufacture

T was not until after the discovery of
I the phenomena of the X-rays by Wil-

helim Konrad Rontgen that the world
realized the value of these powerful pene-
trative rays. Many articles have Dbeen
written on the theory of XN-ray tubes, but
none of these tell how the tubes are made.
It is the intention of this short article to
show the rcader how these tubes are manu-
factured.

One of the first
operations consists of
blowing ou: the bulb
A, Fig. 1. This is
done by closing a
glass tube O at point
(a) and heating it to
redness. When the
operator sees that the |
glass is hea‘ed to
the right temperature
he then slowly and
carefully blows into
the open end of the
tube, which expands
the hot soft portion

i ummn" i J’H

By Samuel Cohen

They cousist of a glass tube of proper
dimensions, and on one end of these tubes
a small flared portion 15 made. Tlus is
done by heating one end in a flame and in-
troducing a conijcal picce of charcoal, as
shown in A, l'ig. 2. The projection of the
hole in the glass bulb and the flared ena
of the electrode glass tubes (¢, Fig. 1) are
now welded together; they are heated
simultancously in a brush tlame, that is, a

The tube is now ready to be exhausted.
This is accomplished by counecting the
small open tube H, Fig. 4, to an exhaust
or vacuumn pump, wh:ch may be a mercury,
oil or molecular exhaust pump. After
proper vacuwn is obtained the glass tube
H is sealed, while the pump is exhausting
the tube, This i is done in order to prevent
any air entering the bulb, Names and
trade-marks on thesc tubes are made by the
c.ching or sand blast

i process. The location
where the name is to
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Le e*ched is inserted
in a solution of boiled
common wax and al-
lowed to dry. The
name is next marked
ount in the wax and
then dipped into hy-
droflwaric acid, which
dissolves glass. The
etching contmues for
a few minues and.
then the tube is rinsed
in clear water. The
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of the tube at (a),

.and by blowing con-

stantly and turning the tube in the flame

the bulb A is formed. After the bulb is

blown to the proper size the holes b, ¢, d

are next made. This is done by heating the

glass at the indicated poimnts with a sharp

blow flame and then blowing into the neck,

which forces the soft heated paris out. A

small projection is made on the holes as

Expert (lass Blowers Are Employed Only
in Making the X-Ray Tubes.

shown; the purpose of these projections
will be seen later. All the blowing of the
glass is done by the operator, and no com-
pressed air is utilized.

VYarious Stages in Manufacture of X-Ray Tubes.

pointed flame, and jointed while quite soft.
The joiut is made true and even by con-
stantiy turning the tube to keep the glass
cvenly heated. All the elecirode tubes are
weldea in the same manner

One of the electrades consists of a tung-
sten alloy disc C, Fig. 3, welded in a solid
copper rod B. A cylindrical iron tube A
is used for supporting the target C and
copper rod B. Extreme care is taken in
making the proper angle on the copper rod
as shown. The deflection of the X-rays
depend whoily upon this angle of the
tungsten target. A short piece of platinum
wire D is next welded to the iron cylinder
A, A small quantity of soft glass E is
now poured on the end of the cylinder.
The electrodes G and F (Fig. {) are made
in the same way, but consist only of
aluminum discs instead of the tungsten.

The next process is to weld the elec-
trodes to the tubes C, D, E, Fig. 1. The
electrode is placed inside of the tube, and
the end of the glass tube is heated to red-
ness. It is now closed and a small hole is
made by forcing a piece of glass through
the soft portion. The platinum wire is now
passed through this hole and the end is
again heated. The glass on the end of the
electrode E, Fig. 3, welds together with
the end of the wlass tube ana it is thus
sealed up. The weld is made smooth and
true by constantly turning the end in a
flame and blowing through “end H (Fig. 4)
until the end is perfcc‘ly sealed The other

The elecirode glass tubes are next made.

clectrodes are scaled in the same wav.

A BATTERY TYPE MAGNETIZER.
By Frank C. Perkins.

The accompanying illustration shows an
effective battery tvpe magnetizer of the
‘Swedish-American type developed at Chi-
«cago, Ill. It is pointed out that magnets
should always be kept fully charged. All
magnets lose their strength in time, and
this resuits in decreased efficiency of what-
ever device they are used on. This holds
‘true of telephone apparatus, automobile,
motorcycle and motor boat magneios,
.charging and lighting generators.

In telephone apparatus weak generators,
receivers or ringer magnets will render
satisfactory service impossible, and in
‘magnetos for gas or gasoline engines a
fully charged magneto with “saturated”
1magnets gives a much fatter. hotter spark
than one whose efficiency is lowered by
weak magnets.

New Portable Type Magnetizer
charging Maygnets.

for
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wax Is now removed,
allowing the ncatly
etched letters to remain.

The main dithculty in the manufacture
of X-ray tubes is in the glass work, and
therefore expert glaas blowers are re-
quired. The day wili come, perhaps, when
someone will invent a machme for blow-
mg glass bulbs automatically, which will

Fig. 4.

Showing the Different Parts of X=Ray
Tube Assembled.

reduce enormously the price
tubes.

At present all the work in making X-ray
tubes may be said to be hand work and
thus the e _expense is severelv hngh

of X-ray

It 18 recogmzed that sendmg of the mag-
nets to the manufacturer to be remagnet-
ized causes long delays and considerable
expense, and they are often demagnetized
or broken in transporiation. These diffi-
culties can be eliminated by using a mag-
netizer of the type illustrated in the
accompanying photograph, which is effi-
cient, durable, compact, sturdy and easy to
operate. It requires no experience to
“charge” magnets, and it will operate on
five ordinary dry cells or a 6-volt storage
hattery or on 110-volt direct-current light-
ing circuit.

It is quickly adjustable to any size or
shape of magnet. It is equipped with a
switch which automatically cuts off the
current. Less than haif a mmute is re-
quired to fully energize or “remagnetize”
any magnet. Thus this device saves both
tiine and money.
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The Static Machine, Past and Present

HE large static machines, or for that
matter even the smaller ones in use
to-day, are quite efficient indeed

and a wonderful improvement over the
first attempts made in producing static
electricity.

The earliest form of electrical generating
machine of the static type was that devised

hands as depicted. Note the electric at-
traction of the small bits of paper from
the table on the extreme left.

l.ater Sir Isaac Newton, of England,
replaced the sulphur ball utilized in Von
Guericke’'s machine by a globe of glass.
At a later period the general form of the
mach'ne was improved from time to time

Ramsden and Cuthbertson developed ma-
chines using flat glass plates instead of
glass cylinders. Fig. 8 shows a static ma-
chine built by Martinus van Marum, in
1785, utilizing the glass plate principle. The
machine consisted of two glass plates 23
inches in diameter and T}z inches apart.
The sectors were 15% inches in diameter

"

ECHEERER S

A

st Left, Fig. 1, Is
Seen Otto VYon
Guericke, the Ear-
liest Worker in the
Field of Static
Electrical Machines
and Also His First
Crude ‘“'Sulphar
Ball” Static Gen=
erator Made in the
Year 1630.

At Right, Fig. 4
{llustrating the Lat-
est Model Multiple
Glass Plate Static
Machine, with
Driving Motor. I?
Will Develop
Heavy Sparks v
Inches Long of
Great Electrothera-
peutical VYalue,

by Otto Von Guericke, of Magdeburg,
Germany, in the year 1630. His machine
consisted of a globe of sulphur fixed upon
a rotatable spindle, so that it could be
turned around rapidly by means of a crank,
and static shocks were obtained from this
crude device by pressing against the sur-
face of the sulphur hall with the hand
while 1t was being turned.

With this simple arrangement Von
Guericke discovered the existence of small
electric sparks and the peculiarity of static

oy s veras Lerman  electricians, notably
Von Bose, who added a collector or “prime
conductor” in the shape of an iron tube,
held by a person standing on cakes of
rosin to insulate him from the ground, or
else the collector was suspended by silken
threads. Also Winckler, of Leipzig, sub-
stituted a leather cushion for the hand as
a rubber, and Gordon, of Erfurth, ren-
dered the static machine more easy of con-
struction by making use of a glass cylinder
instead of a glass globe. The electricity in

and were made of sheet copper. The glass
standards were 57 inches high. When this
generator was in operation it only devel-
oped a thin spark 8 inthes long and a
brush discharge in the dark of 21 inches,
The two plates were operated by means of
a large crank shown at the extreme left
and designed for two men.

From that time on the principal modi-
fications and improvements in the static
machine have heen along the line of the
substitution of ebonite or hard rubber, and
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Fig. 3.

This Portrays an Larly Static Machine of Massive Proportio ns, Buiit in 1785 by Martinus Van Marum.
Standing 10 Feet High, Produced But 8=inch Sparks.

This Ponderous Machine

electric charges. This sulphur ball ma-
chine and Von Guericke himself are seen
in illustration at Fig. 1, while Fig. 2 shows
some of the experiments being made with
this crude static generator. The boy hang-
ing over presses against the sulphur ball
with his feet and transfers the static elec-
tricity to the young lady by means of his

this case was led from the excited cylinder
or globe to the prime conductor by a me-
tallic chain, which hung over the globe, A
pointed collector was not employed until
after Franklin’s famous researches on the
action of points with respect to electric
charges.

About the year 1760 De La Fond, Planta,
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in some cases patented compound mixtures
instead of glass for the rotating plates
have been employed. Further improve-
ments have been made in the invention of
compound machines, depending upon the
principles of induction and convection.

A modern type of static machine capable
of giving steady and powerful sparks 20
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inches long is shown in Fig. 4. This ma-
chine has a multiplicity of large rotating
plates, and also makes use of Leyden jar
condensers to increase the activity or vol-
ume of the discharge between the smaller
brass balls observed on the side of the
machine. This powerful instrument is
driven by an electric motor and is much
used for physicians’ requirements. A com-
plete set of various electrodes for treat-

THE ELECTRICAL EXPERIMENTER

ning discharges, by the slight electric ef-
fect produced by the separation of par-
ticles of spray from waves and waterfalls,
and by some other of nature's processes.
The manner in which 4t is produced elec-
trically is interesting. A current at high
voltage 1s applied to the inside and outside
coatings of specially prepared glass cylin-
ders and minute brush discharges take
place over the inner surface. These tiny

Fig. 2.

Experiments with the Early Static Electric Generators Were Mostly Carried Out With
a "Human” Prime Conductor as Here Shown.

ment work is shown on the insulated glass
foot stand. The static machine is of low
over-all efficiency and is being rapidly sub-
stituted by modern high-voltage transform-
ers and spark coils.

OZONIZER HELPS FISH CANNER-
IES OF ETTROPE.

New uses for electricity are being dis-
covered every day. Even in war-swept
Europe ways and means are being devised
whereby electricity is employed to lighten
labor and to improve working and living
conditions. One of the latest and most
novel applications is the use of Westing-
house electric ozonizers to reduce the
odors usually prevalent in the fish can-
neries of Norway and Sweden, which, as
is well known, supply a large part of the
world’'s needs and form one of the chief
industries of those countries.

Several months ago 50 of these devices
were installed in the canning factories that
line the coasts of Norway and Sweden,
and their success was so marked that
orders were immcdiately placed for ap-
proximately 130 additional ones, which will
soon be in operation.

An ozonizer is a device that converts
part of the oxygen in the air into ozone,
which is nothing more than a modification
of oxygen, having increased chemical ac-
tivity. It has properties similar to those
of oxygen, but to a more marked degree.
it is a strong oxydizing agent, and, there-
fore, attacks organic material, such as
germs, bacteria and the small organic par-
ticles that produce odors. It is this prop-
erty of being able to destroy odors that
has made the ozonizer so popular in the
canning factories, and it is claimed that,
while its use does not entirely eliminate
the strong odors attending this work, it
reduces them so they are not objection-
able, By doing this it greatly improves
working conditions, making them more
pleasant and more sanitary.

Qzone is produced naturally by light-

discharges act on the air in the cylinder
or tube and change part of the oxygen in
the air into ozone.

WHEN EDISON GOT MARRIED.
Although it is a fact not generally
known, Thomas A. Edison, the master
mventor, was so engrossed in his elec-
trical researches at the time of his mar-
riage in 1873 to Miss Mary Stillwell, that
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THIS MODEST INVENTOR WOULD
STOP WORLD WAR.

“] can make the United States the
strongest nation in the world. I can end
the European struggle in a short time. 1
tf:an make the smallest nation most power-
ul.”

This is the assertion of John Vogelzangs,
of Menominee, Mich., an inventor, who
claims to have a method of extracting elec-
tricity from the air so that aircraft might
be manned with powerful guns and not be
forced to land unti] they want to.

“l can sweep the scas clear of vessels,
I can kill armies and level cities,” claimed
the inventor, who in the same breath as-
serted he favored universal peace, but that
the world was not ready for it.

He says Secretary Daniels’ plan for an
advisory board is good. He refused to
give out much information about his new
device, and said he lacked money to carry
on the work and displayed a letter from
AMr. Daniels, written before the war broke
out, saying this nation was not ready to
take up his ideas.

Vogelzangs has a reputation for being
an inventor of abilitv. He made a street
cleaner which he refused to sell for
$10,000.

a great novelty, and, in fact, a brand new
branch of science.

QOur illustration herewith reproduced
irom an old print shows this episode in
Edison’s life and follows in many ways
a number of other incidents which have
occurred during his strenuous career.

It is recorded that at one time he had
presented to him a box of “Havana”
cigars, and although they were of doubt-
ful quality he in a very short time had
smoked the whole box of them. Absent
mindedness such as this is an attribute of
the greatest scientists of the world. When
walking about his extensive laboratories
at West Orange, N. J.. it is rarely that
Mr. Edison notices anyone, whether they
are callers or not, and he walks by even
when close enough to brush their clothes
with his coat. He does not recognize

How Edison \Was Married.

at the appointed hour when the minister
was to pronounce the ceremony, the guests
were unable to find Mr. Edison for some
time.

Finally he was located in his private
laboratory, experimenting with the electric
light, which was in those days, of course,
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them even though they are old-time
friends, as he is so intensely absorbed in
thought over some invention or other,

Mr. Edison's wife has undoubtedly
helped in a myrnd of wavs to make him
the master inventor and scientist that he
is to-day.
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New Calorimeter Registers Energy of Man’s Every Move

A respiration calorimecter is an apparatus
designed for the measuremeut of the gasc-
ous exchange between a living organism
and the atmosphere wh.ch surrounds it.
and the simultancous measurcment of the
quantity of heat produced by that or-
ganism.

The first contrivance of this nature was
described hy Lavoisier in 1780, It will he
remembered that lavoisier was the first to

even a slight movement of a hand or leg.
In fact, it makes so delicate a movement
record that a Porter work-adder has
heen attached in such a manner that the
downward movement of a counterpoise
weight winds up a thread, and the total
amount of thread so wound represents the
tota! work done by the patient during that
particular period. By standardizing vari-
ous movements of the body such as turn-

Marvelous New “Human” Calorimeter Which s So Sensitive in Its Adjustments That the Heat
Generated by the Mere Raising of a Man’s Arm Indicates on an Instrument,

comprehend the significance of the then
newly discovered oxygen. Prim tive
though the apparatus was, yet intellectually
inspiring was the mind which so early
grasped the principles and understood many
of the difficulties.

In our illustration the large opening at
the head of the box, into-which a man can
be slid, measuring T6x70 cm., is closed bv
two glass plates 7.5 mm. thick, each of them
sealed after the subject has entered the
calorimeter by means of a mixture of five
parts of beeswax and one and a half parts
of Venice turpentine, There are numerous
pipes and electric cables entering the box
for the wvarious control devices, ther-
mopiles, ctc,

On the surface of the outer copper wall
are attached the wires connecting up the
thermopiles. The pipes for cold water are
swung on brass angles attached to this sur-
face, and the enameled “Therlo” resistance
wire is bound on insulators to the same

surface.
It is remarkable how promptly the
spirometer  (air-pressure gauge) rises

when the person within the box malkes

ing over or lifting the arm. it is possible
to gain a fairly accurate idea of the
antunt of muscular movement and ex-
press it in centimeters of thread, thus ob-
viating the necessity of printing long,
graphic records. So scnsitive is this ma-
chine that an ordinary telephone is not
adaptable for use inside the chamber if a
man has to make any movements at all, so
a dictagraph wwith super-sensitive micro-
phone is utilized to convey the subject’s
speech outside.

_ The thermopiles between the outer and
iuner copper walls of the chamber are ar-
ranged in three groups, 32 on the top, 30
on the sides and 12 on the hottom, the
area covered by each group being warmed
bv a strand of enameled “Therlo wire,”
No. 24 B. & §. gauge, whose temperature
is controlled by one of the adjustable
rheostats.

One thermopile is arranced with one end
in the outgoing air current and the other
in the ingoing air. The temperature of the
latter is adjusted to that of the former by
means of a step rheostat and two 55-volt
lambs, A similar rheostat controls the
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temperature of the ingoing water by means
of a water-heating resistance.

By carefully controlling the rate of flow
and the temperature of the water in the
heat absorber it is possible to adapt this
calorimeter to wide variations in the heat
production of the subjects. For example,
on April 23, 1914, an experiment was made
on a cretin, with an average heat produc-
tion of 26 calories an hour. The next day
the subject was a patient with exophthalmic
goiter, whose heat production averaged 107
calories. In one case the methods of di-
rect and indirect calorimetry agreed within
02 per cent..and in the other within 0.7
per cent.

BOOK REVIEW.

“Practical Applied Mathematics,” by Jos.
W. L. Hale, S.B,, E.EE. Cloth covers,
206 pages, 185 illustrations. 5x7 inches.
Price $1. McGraw-Hill Book Co,
New York, N. Y.

A useful handbook on applied shop
mathematics starting with the rudiments of
arithmetic and leading up to the mensura-
tion of solid and plane surfaces, cube root,
practical use of graphic curves, simple bi-
nomial equations in algebra, etc. The treat-
nment of each subject is unusually clear,
showing in a very practical manner; the
relation betweecen mathematics and every-
day problems, such as locomotive and car
weights, strains, etc.,, tank and other vol-
ume calculations, micrometer readings,
measurement and relations of angles, cir-
cles and spheres. An appendix of very
useful tables is added to the book. This
book may be recommended to anyone de-
siring to rcad up on practical applied
mathematics and their adaptation to every-
day shop problems.

Radio Stations of the World, compiled
by A. Coleman and J. B. Harrietts, 200
pages. 5%x3 inches. Cloth covers. Vest
pocket edition, 60 cents. Published by
Radio Stations of the Worid, New York
City.

'lyhis new radio call hook contains in
alphabetical order all of the official call
signals which are arranged in such form
that upon hearing a stations letters one
can instantly find the name, nationaiity,
etc., of the station to which that call has
heen assigned. The names of ship and
shore stations are also arranged alpha-
betically in another section, which also
gives the call letters. It also contains the
international abbreviations (Q signals). It
includes every merchant, government and
naval vessel, the high and low power, com-
mercial, government and private land sta-
tions of the entire world, both of countries
which have and have not agreed to. the
radio-tclegraphic conventions.

It is very handy and is claimed to be the
only complete list of international radio
stations and calls that has ever been plach
upon the market. The book is printed in
special clear type, on good qualty paper,
neatly hound in black cloth, stamped in
gold,” and fits the vest pocket. It should
find a ready sale among all radio operators.
both amateur and professional. Supple-
ments are furnished to keep the work up
to date. Also blank call pages are inserted
to allow of filling in newly assigned calls 1n
their proper relation.

SURGEONS USE ELECTRIC SAW.

Sawing bones by electricity instead of by
the old hand method is now all the rage n
surgery. It saves labor and makes for ac-
curacy, and soon the suffering public, hear-
ing of the latest, up-to-the-minute methods,
will demand that when it must have its
skull trepanned or the vertebral tibia sawed
off, the job be done according to the latest
styles in science.


www.americanradiohistory.com

September, 1915

NEW ENGLISH WATER OZONIZER

One of the most important details re-
lating to the well-being and health of any
comumunity must be a pure water supply;
pure not only as regards innocuous sus-
pendéd matter, but free from the germs

Improved English Ozone Water Purifier.

of such dangerous disease as cholera,
typhoid, dysentery, etc. These scourges
more often than not are caused by the
contammatlon accidental or otherwise, of
the supply of water at its source or during
its passage to the place of distribution,

Fortunately, there are several methods
at hand by means of which these defects
can be easily and cheaply remedicd.

THE ELECTRICAL EXPERIMENTER

Edison Heads New U.

At last the American naval authorities,
in the personage of Secretary Dunicls, have
awakened to the fact that battles of to-
day, unlike those of yesier-
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S. Navy Science Board

the layman that science. properly directed,
can effect wonderful results when it comes
to naval and particularly jand battles on

day, are really fought by
scientists, either directly or
md1rcc.ly More and more

it becomes apparent to cven

THE WIRELESS TOR-
PEDO IN THE
“MOVIES.”

The wireless torpedo, which
has been heralded far and
wide as the greatest engine of
destruction ever invented by
man, has been exploited of
late in the Pathé film, entitled

“The New Exploits of
Elaine,” episode "Shadows of
War”

The illustration  herewi h

shows the new fangled wire-
less antenna invented by
“Craig Kennedy,” the mas-
ter scientist of this remark-
able film story. In the photo
are shown his assistant and
also the heroine of the story
in the person of Miss Pearl
White, “Craig Kennedy” is
seen holding the miniature
wireless torpedo which pos-
sesses remarkable devastating
powers, and in the series of
pictures it is demonstrated
how, quite like the “Ham-
mond” wireless torpedo, it 1s
possible to send out wireless
waves from the radio appara-
tus and antennz, as here
shown. These waves will
cause the litle torpedo,
carrying terrible explosives,

Tt;pma_ls A. Edison and Secretary of the Navy Daniels at
Their Recent Discussion on the New Navy Science Board.

Photo (C) by International News Service.

to be dirccted toward ]
a hostile war vessel and as soon as it
comes i1 contact with the hull of the

vessel it, of course, explodes with mighty
violence, blasting its target inio eternity.
Love, intrigue and science permeate this
extremely iateresting photo play, including
efforts by a foreign government to pro-

the scale upon which they are waged in
this era.

Particularly is this no:iceable in the re-
ports from Europe, which state that the
Germans are now using several kinds of
highly poisonous gas guits, as well as gas
bombs. But not :nnly in the mechanical,
but particularly in

The simplest and
most certain in its
action is sterilization
by ozone. Qzone is
the ideal agent for
water purification. [t
accomplishes its pur-
pose without in any
way altering the na-
tural constitution of
the water and at the
same time leaves no
trace of its presence.
Water which previ-
ously was alive with
dangerous organisms
will, after proper sub-
jection to ozone treat-

ment, be in perfect
condition for con-
sumption. Moreover,

its appearance and
odor will have been
improved, and it will
have a sparkling
brightness which, be-
fore the treatment,
was absent.

A neat and cfficient
type of domestic
Ozonair (British)
sterilizer of this type,

Pathe Film Episode Exploiting the “Wireless Torpedo.”

[t the eclecirical and
wireless branches of
science, are there
most  wonderful op-
portuni‘ies  awaiting
development.

To further the
scientific development
of military arms and
devices in  America,
Secretary of the
Navy Daniels recent-
ly sent out invita-
tlons to a number of
the leading inventors
and scientific men of
the country. Thomas
A. Fdison, the peer
of all inventors, has
been selected to head
the board of national-
ly famous inventors,

whieh will include
such men as Henry
Ford, Simon Lake,
John Hays Ham-
mond, Jr., Orville
Wright, e‘c.

The photograph

herewith shows Mr.
Edison and Secretary

and using 45 watts of
current, 15 here depicted. It has a capacity
of 30 litres of water purificd per hour.

cure the sccret of this wonderful radio
torpedo.
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Daniels upon the lat-
ter’s recent visit to Mr. Edison’s home at
West Orange, N. J., when plans were dis-
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cussed for the formation of the new Navy
Board of Invention and Development. The
idea will be to have this Board meet pe-
riodically and to thoroughly look into the
merits of any inventions which may be
submitted to the Government by the many
inventors throughout the country.

It is undoubtedly true that in the past
many worth-while inventions have been
either smothered, so to speak, forever, or
else they have been taken over by foreign
governments, owing to inadequate facilities
for examining such inventions.

The idea to be followed will be to have
this Advisory Board of famous engineers
and scientists so balanced as regards its
personnel that all distinct branches of ap-
plied science to-day will be represented by
undoubted leaders in those particular fields.
Thus, any inventions submitted to this
Board will naturally be given the best and
proper attention possible. Proper labora-
tory and field arrangements are to be made
for testing out such inventions in a practi-
cal way.

The English, and particularly the Ger-
man, governments have long recognized
that scientific men can help very materially
in developing proper equipment and ma-
chinery for the defense of the nation. Such
farsightedness will always repay a thou-
sandfold the development expenses in-
curred, and it is the rankest kind of folly
to expect that we or any other nation can
even hope to cope with modern war prob-
lems with such a proportionately small
army and navy as we possess. To offset
this is the task of the new Board of Sci-
entists.

SELENIUM CELLS AND RADIO
TORPEDOES.

The problem of radio selectivity may be
cast aside as one of secondary importance,
and the real problem of keeping the enemy
from tampering with the torpedo by means
of their own wireless transmitter solved
by the use of apparatus which will make
them their own executioners, says B. F.
Miessner in Purdue Euginecering Review,
in discussing radio-controlled mechanisms,
etc.

In 1912, while associated with John Hays
Hammond, Jr., he developed an apparatus
which was called “An Orientation Mecha-
nism.” The principle involved in this ma-
chine has been applied to torpedo control
with this same idea of making it hazardous
for the enemy to attempt interference. This
orientation mechanism, which has also been
popularly called the “Electric Dog” (see
June, 1915, issue of this magazine), in its
present form consists of a rectangular Lox
about 8 feet long 1% feet wide and 1 foor
high. This box contains all the instruments
and mechanism, and is mounted on three
wheels, two of which are geared to a
driving motor (see diagram), and the third,
on the rear end, is so mounted that its bear-
ings can be turned by solenoid electro-
magnets in a horizontal plane. Two §-inch
condensing lenses on the forward end ap-
pear very much like large eyes.

If a portable electric light.-such as a hand
flashlight, be turned on in front of the ma-
chine it will immediately begin to move
toward the light and, moreover, will fol-
low that light all around the room in many
complex manoeuvres at a speed of about 3
feet per second. The smallest circle in
which it will turn is about 10 feet diameter;
this is due to the limiting motion of the
steering wheel.

Upon shading or switching off the light
the dog can be stopped immediately, but it
will resume its course behind the moving
light so long as the light reaches the con-
densing lenses in sufficient intensity. In-
deed, it is more faithful in this respect than
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the proverbial ass behind the bucket of oats.
To the uninitiated the performance of the
psuedo dog is very uncanny indeed.

The explanation is very similar to that
given by Jaques Loeb, the biologist, of rea-
sons responsible for the flight of moths into
a flame. According to Mr. Loeb's conclu-
sion, which is based on his extensive re-
searches, the moth possesses two minute
cells, one on each side of the body.
cells are sensitive to light, and when one
alone is illuminated a sensation similar to
our sensation of pain is experienced by the
moth; when both are equally illuminated no
unpleasant sensation is felt. The insect
threfore keeps its body in such a position,
by some manner of reflex action, as will
insure no pains, and in this position the for-
ward flying motion will carry it directly
toward the source of light.

The orientation mechanisin here men-
tioned possesses two selenium cells cor-
responding to the two light sensitive organs
of the moth, which when influenced by light
effect the control of sensitive relays instead
of controlling nervous apparatus for pain
production, as is done in the moth. The
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Diagram of Circuits Used in Electrically Con=
trolled '‘Dog’” Utilizing a Beam of Light
and Two Selenlum Cells.
two relays (500 to 1,000-ohm polarized pre-
ferred) controlled by the selenium cells in
turn control electro-magnetic switches,
which effect the following operations:
When one cell or both are illuminated the
current is switched on to the driving motor ;
when one cell alone is illuminated an elec-
tro-magnet is energized and effects the
turning of the rear steering wheel. The
resultant turning of the machine will be
such as to bring the shaded cell into the
light. As soon and as long as both cells
are equally illuminated in sufficient intens-
ity, the machine moves in a straight line
toward the light source. By throwing a
switch, which reverses the driving motors
connecting, the machine can be made to
back away from the light in a most sur-
prising manner. When the intensity of the
illumination is so decreased by the increas-
ing distance from the light source that the
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resistances of the cells approach their dark
resistances, the sensitive relays break their
respective circuits and the machine stops.

The principle of this orientation mecha-
nism has been applied to the “Hammond
Dirigible Torpedo” for demonstrating what
15 known as atiraction by interference.
That is, if the enemy tries to interfere with
the guiding station’s control the torpedo
will be attracted to him. The torpedo is
fitted with apparatus similar to that of the
“electric dog,” so that if the enemy turns
his searchlight on it, it will immediately
be guided toward that enemy automatically.

In order that the searchlight used by the
control operator may not have this same
effect, use is made of a gyroscope to keep
the turntable upon which the cells are
mounted in a fixed position relative to the
earth. In this way, no matter how much
the torpedo turns, or in what direction it
is traveling, the selenium cells will always
face from the shore toward the attacking
battleship in the open sea.

By means of two directive antennae, in-
stead of two selenium cells, the same prin-
ciple may be applied for attraction by
interference when Hertzian instead of light

. waves are used. Sound waves might also

be utilized in a similar manner, so the
sound reaching the torpedo {which would
be equipped with two submerged micro-
phones, made sensitive and directive by
megaphone attachments) from the pound-
ing of the battleship’s engines and other
machinery would effect its attraction in a
way analogous to the attraction of a source
of light for the orientation mechanism. It
is just possible, too, that similar apparatus
could be used for the detection of subma-
rines or for defense against them.

TWO GREAT INVENTORS WHOSE
FORESIGHT DID NOT EQUAL
THEIR INGENIOUS ABILITY.
Not infrequently great inventors do not

comprehend the significance of the thing
they have produced. An interesting anec-
dote of two famous men of science whose
foresight did not equal their inventive abil-
ity appears in Les Inventions [llustrées.

When Hertz first began to obtain satis-
factory results from his now famous re-
searches into the possibility of transmitting
electric waves certain men of science sug-
gested that some day similar vibrations
might serve to transmit messages through
space. Hertz laughed at the hypothesis and
assured all comers that his experiments
were for laboratories only. Now, after a
few short years, it is hard to find a single
issue of a daily paper that does not record
some noteworthy example of the use of
wireless telegraphy.

Likewise with Levassor, the great engi-
neer, who sketched the automobile with
such skill that his first design has not been
materially changed to this day. After
Levassor accomplished his historic trip
from Paris to Bordeaux and return at the
dizzy speed of about 15 miles an hour his
admirers gave him a banquet. During the
toasts one of them stirred by the spirit of
the occasion, arose and enthusiastically
called on the assembly to drink to the ap-
proaching day when carriages should travel
at the speed of 60 miles an hour. Levassor
turned to his nearest neighbor and asked in
a quick undertone, “Why is it that after
every banquet some people feel called on to
make fools of themselves?”

LAKE HOPATCONG, N. J. HAS
RADIO CONTROLLED BOAT.

A motor boat on Lake Hopatcong, N. T,
is operated by wireless from a tower at
Woodport. It has a mast at each end, with
five projections on one and seven on the
other. James Wilson, New York, owns it.
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How Telephone Transmitters and Receivers are Made

LLUSTRATION ¢ and 7 portray the
make-up and assembled views of the
watch-case receiver. The reason why

the longer style of receiver is employed for
practically all commercial “Bell” equipment
is because this design permits of placing
longer and very powerful permanent steel
magnets in it. The watch-case receiver is
used extensively for telephone work also,
especially as an auxiliary receiver, so that
the person usmg a long-distance lme may
have a receiver at each.ear, thus gaining
the utmost efficiency acoustically by acting
on both ears simultaneously.

For wireless telegraph and telephone
work the watch-case receiver is the only
practical form available so far, as the op-
erator has to lhave a pair of receivers
strapped on his head for hours at a stretch.
The present wireless receivers are highly
perfected indeed and, as their manufacture
covers all the more important steps of this
specialized industry in general, this dis-
course will conclude with their more im-
portant construction details.

First let us look at Figs. 4 and 6, where
the component parts of the wonderful tele-
phone reproducer of speech are depicted.
Here we see the cap 1, made of hard rub-
ber or composition. This threads onto the
end of the receiver shell 5, and between
them they clamp by its circular edge an
iron diaphragm 2, about 2 inches in diame-
ter. This magnetic (iron) diaphragm is
acted upon constantly by a strong mag-
netic field created by a hard, magnetized
steel member 4, of U section for long-type
receivers and of circular or ring section
for watch-case receivers, as Fig. G shows.

Fig. 7. witra=Sensitive TelePhone Re-
ceivers Designed for Wireless Work.

On the permanent magnet 4 is mounted
a pair {sometimes only one) of soft iron
pole pieces on which are wound many turns
of fine insulated copper magnet wire. For
all regular telephone work the coils have
a total resistance of 75 to 80 ochms. Wire-
less receivers have from 1,000 to 3,000
ohms resistance each usually, as the current
used is very minute, or a few millionths of
an ampere.

Each receiver shell, of course, carries
suitable binding-post terminals 7, or some
receivers have no posts. An insulating
disc 6 (Fig. 4) is sometimes secured to
the end of the shell 5 to carry the posts 7,

What we read previously regarding the
scientific research on diaphragms for the
transmitters holds good here also; only in
that here the diaphragm is necessarlly to
be magnetlc in character or at least must
have an iron center. The design of the
caps has been very thoroughly gone into,
regarding their acoustic properties, etc.

(Concluded)

The following details of manufacture ap-
plying to the wireless receivers will give a
good idea as to the amount of fine work

the core the more efficient the electro-mag-
net will be. Thus, previously these re-
ceiver spools were wound with 5,700 turns

involved in their successful production. of No. 44 B. & S. silk wire. Now there are
- % 1 a E
.ﬁ.\,/ 4 r‘ 3

Fig. 8. Showing a Corner of the Winding and Magnetizing Shop Where Wireless Receivers Are Built.

The photograph (Fig. 8) shows one of the

winding and magnetizing tables used in

making the “Electro” radio receivers.
Materials Used.

The vital items in any receiver are the
following: The permanent magnets, the
wire used, the pole pieces, the diaphragms.

The permanent magnets in all wireless
receivers are made of the highest grade
tungsten steel, manufactured in Sweden.
After the magnets are blanked or punched
out to shape they are hardened glass hard.
There is a big waste in this process, as
many pieces warp so badly that they cannot
be used. Each blank is then tested for
hardness by an inspector and no blank
that can be scratched by a file is accept-
able. Such blanks are scrapped. Consider
that this steel costs from 35 to 40 cents per
pound before blanking, when domestic steel
can be had for from 16 to 20 cents. Then
consider that but 70 per cent. of the blanks
pass inspection, and that a pound of the
steel does not furnish many blanks indeed.
. The pole pieces, which perform a very
important function, must be of the softest
possible iron. Nothing but the best grade
of inspected Swedish iron will do, and not
all grades are satisfactory.

The wire used in the receivers is im-
pOrted enamel wire. Itis No, 43 B. & S.—
a wire so fine that the eye hardly perceives
it. Only a specially trained operator can
wind it on account of its great fragility.

There is at present no suitable No, 43
enamel wire made in the United States.
None seem to have the high insulating
values of the European wire, and the
domestic wire of this size, furthermore,
tears so easily that it cannot be used in a
high-speed winding machine.

There have been some controversies as
to the use of enamel wire for wireless re-
ceivers in the past. Exhaustive compara-
tive tests have shown that enamel wire is
infinitely more efficient. We cannot here
go into a lengthy technical discussion as to
the great merits of enamel wire; suffice it
to cite the following: No one "will deny
that the more {ampere) turns one can wind
on a given core, the better the electro-
magnetic results, always hearing in mind,
of course, that the nearer the winding to
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used 6,600 turns of No. 43 B. & S. wire—a
heavier wire (carrying more current) and
winding almeost 1,000 more turns wire in
the same space, without increasing the dis-
tance between the pole piece and the last
layer. This example makes it clear why
the present highly perfected receivers are
so0 infinitely more sensitive than they werep
previously.

“Resistance” is a very empty quotation
in connection with a radio rece.ver. Thus,/
if we could use German silver wire in re-
ceivers it would be possible to save a large,
amount of money in manufacture. Ot
course, it is absolutely impossible to use!
this wire, for the reason that resistance'
wire “chokes” almost all signals. Not even
satisfied to use good copper wire, the speci-'
fications for enamel wire mvanably call!
for the hghest grade electrolytic copper.
This costs quite a little more, but it is pos-
sible to get from 1 per cent. to 3 per cent.
better conductivity—an appreciable amount
when we wind over 6,000 turns of wire on
a bobbin. 1

The diaphragm is one of the least under-
stood parts in telephone engineering to-day.’
The highest authorities have written books
and pamphlets about it, there have been
endless discussions, and it is quite safe to.
say that some millions of experiments have:
been made. in order to find out just how a
diaphragm works, We only know this:

We know m ghty little as yet. In H.
i

¢
? ]

[/

Fig. 6. Details of the “Watch=Case” Telephone

Receiver.

Gernsback’s laboratory. at New York City
can be found several hundred dlaphragm‘
made of strange materials, as well as u:
strange shapes. There are dlaphragms ofl
pure nickel, some of the new magnetic al
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loys, some made of the latest silicon-trans-
former iron, some with curious holes and
curious laminat.ons, some made  of iron
wires, some made of mica with iron center,
ete,, etc.  Even waen blanked out from the
best calendered sheets, 25 per cent. of the
diaphragms have to be scrapped. They do
not all come absotutely flat. Some will be
dished, some warped. Neither ,will the
most careful inspection always reveal small
defects; for when the receivers are finally
assembled some will give a noise nstead ot
a clear note. Thus it will be seen that the
insignificant diaphiragm is a very important
as well as costly item.

Winding.

The most important as well as ‘nteresting
operation is the winding of tie very small
telephone bobhin. A specially constructed
machine does this work. Fig. 8 shows it;
1 is the automatic revoluton counter,
whiclh counts the turns of wire on each
bobbin. Each style receiver bobbin is
wound to -~ certain number of turns. Thus
each lLobbhin of a 1,500-ohm receiver is
wound to 6,600 turns, while caca hobbin of
a 1,000-ohm receiver is wound to 5,500
turns, and so on. When the hand of the
dial arrives at the, say. 6,G00th turn, a bell
rings and the operator stops. As the wire
is remarkably uniiorm, the resistance of
each bobbin will not vary for more than 1
to 2 olims. The winding machine proper 2
is operated by an electric motor. Tae con-
trol of the machine is foot-operated. The
speed regulator is shown at 3. The fine
wire supply-spool is shown at 4, while the
bobbin 5, in process of winding, is held in
an ingenious chuck. Completed bobbhins
are shown at 6.

Only a thoroughly experienced {female
operator can wind the No. 43 w're at a
high speed without having several breaks
in each bobbin. It is a very hard task at
best, very tryving as well as tiring, It is
also necessary to operate the winder at a
high rate of speed, as else the wre does
not “pack” tight enough. Thus an inex-
perienced operator can only get about 75 per
cent, of the required wire on ‘ts bobbin.
Naturally the machine must run very steady
and smooth to obtain the correct results.
After the bhobbins are wound and equipped
with lead wires they are tested by means
of an ohm-meter. Those that test either
too high or too low are discarded. The
bobbins next go to the female assemblers
who make up the complete receiver. Be-
fore they leave the assemblers’ hands,
however, the receivers undergo various
tests and several inspections.

Calibrating.

The rece’vers are now placed in trays,
each tray containing some 60 receivers.
They are then taken to the calibrating ma-
chine, where the pole pieces, as well as the
receiver shell edge. are machined down
within 1/500G of an inch accuracy. For it
s of the utmost importance that the pole
pieces are of quiie equal height. and that
the edge of the casing be a certain few
thousandths of an inch higher than the
pole pieces. Also the rim of the casing
must be absolutely smooth and even as well
as absolutely parallel with the pole pieces.
This calibrating is a very tedious operation
and can only be performed by skilled me-
chanics having long experience. This cali-
bration process takes from eight to 10 min-
utes for each receiver. After the receivers
have been calibrated they are :nspected by
means of a micrometric appliance to make
sure that the pole pieces come to 1/5000 of
an ingh parallel with the rim. If the varia-
tion is too great the receiver must be re-
calibrated.
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Magnetizing. o

Aifter calbrating, the receiver is ready
to receive its magnetic baptism. Fig. 8, at
the right, shows the apparatus that does it.
The extremely poweriul electro-magnets
connect without any’ resisiance to the 220-
volt power curreni. A large manipulating
key 7 serves to close and break the current,
which circulates around the spools 8. When
cnerg zed, this electro-magnet is capable of
lifting over 500 pounds. Only a very pow-
erful clectro-magnet produces satisfactory
receivers.

On top of the spools we see the adjust-
able pole pieces 9 9. QOn top of these the
telephone receiver 10 is now placed by the
magnetizing operator. The current is then
turned on and broken a number of times,
in a peculiar manner, while the recever
undergoes several mechanical treatments to
age it. After a few minutes the rece.ver is
completely magnetized, and is now tested
once more, this time to ascertain if it is
magnetically strong enough. The recciver,
if passed by the ‘nspection, now gocs back
to the assembling department. Here it is
cleaned thoroughly and polished. Certaln
parts inside are then enameled and lac-
querecd.  After drying, tae diaphragm, as
well as the hard-rubber cap, is put in posi-
tion and the receiver is finished. The re-
ceivers are then assembled on the head
band, the cords are put on and the head set
is ready for the final tests, The first test
1s for resistance. [f this has been found
correct the completed receivers are sent to
the wireless room, where, by means of sev-
eral ingenious instrnments. the phones un-
dergo scveral tests for semsitivity. Those
not checking up with the standard are re-
turned to the factory.

The final, supreme test ‘s the wireless
test in actually receiving signals. Phones
not sounding clear and sharp are returned
to the factory to be made over.

This completes the receivers. Each set is
now tagged and signed by the tester, and
the pliones are then ready for packing.

_The “Bell” receivers, etc., go through the
different operations just mentioned, and in
many cases they are tried out on “artificial
lines” for talking power, as the inductance,
capacity and resistance of the line all tend
to affect the performance of the receiver as
well as thie transmitter. Standard trans-
mitters are tested usually on 28 to 30-mile
circuits in the testing laboratory. The
phonograph has not substituted the human
voice for these tests, strange as it may
seem.

WAR AFFECTS CHANGE IN DRY
CELLS.
Due to the present war conditions, which

have caused the market price of zinc to
“sky-rocket” to dizzy heights, or in fact
to about three times what it originally cost
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Voting Results.

It gives us pleasure to publish herewith
the final results of the voting contest be-
tween the readers of the Electrical Experi-
menter.

In the June issue we printed a Voting
Blank, asking our readers to fill it out by giv-
ing their preference of the various depari-
ments. The idea proved a huge success.

It was astonishing as well as gratifying
to the publishers how much interest was
evidenced in this contest. A surprising and
quite unexpected feature was that 68 per
cent. of the voters thought so much of
their magazine that they did not want to
cut out the voting blank. Instead, they
copied it on a piece of paper! Frankly, we
had never thought of that!

Up to July 24, 6,286 votes had been re-
ceived, and they are still coming from all
parts of the globe—China and Brazil in-
cluded!

Six thousand one hundred and fourtecn
were satistied with the magazine as a
whole; 212 made valuable suggestions—
some of them very valuable; 172 criticised
us—some harsl, some mild—on various
subjects. Some of these wanted nothing
but wireless, some nothing but “How-to-
Make-It,” and so on.

On the whole, every voter seemed well
satisfied. The following table accurately
shiows the tabulated preferences of 6,286
readers. It requires no comment, except
that we will be guided by the wishes of our
readers and we will give them exactly what
they ask for, in the proper proportions:

“How-to-Make-It"” Dept......... p—

“Wireless” Dept......cooooiiiiiiiiin 2
The ConstructOr «oovvvvrirnecnneennnns 3
General Electrical Articles............. 4
CMUNChNAUSEN™ . & B § faebarieiionn 5 i SRS 5
Electrical Experiments ................ 6
Among the Amateurs.................. f
Question Box . ..oooviiiiiiiiiii . 8
Magazine Review ..................... g
Latest Patents et oy dkbade sERES 10

The average age of our voters proved to
be 18. Tle extremes were as follows:

Of the 6,286, 12 were 11 years old, and
16 were 48 vears old.

After passing the 20-year stage we found
96 to be 21 years old and 64 were 22 as well
as 29 years old.

before the war, dry cell manufacturers
have evolved a new scheme for cutting
down the cost of the zinc outer shell elec-
trode of such batterics.

As the sketch herewith shows, the zinc
now is in the formof a very thin shell, only
extending as high as the active element 1
the battery. At the bottom of the cell it
simply extends to the base of the compound
element and no zinc disc is used as a bot-
tom, as formerly. Also, to protect this
thin zinc shell, a lieavy cardboard covering
suitably impregnated to withstand the ac-
tion of the chemicals is placed over the
entire battery.

ABOUT RADIO TORPEDOES.

Several well-known electricians have ex-
pressed the opinion that the new wireless
torpedo will be ineffective, owing to the
liability of its control being lost, through
interference by waves from other wireless
sending appliances. This objection was
raised when the idea was first advanced
by Nikola Tesla, but it is claimed by the
inventor of the Hammond system of wire-
less direction and operation that this lia-
bility has been eliminated. In a long series.
oi tests made by the operators of the wire-
less outfit on the United States steamer
“Dolphin,” said to contain the strongest
wireless sending plant in the United States,
interference was shown to be impossible
until within 250 feet of the torpedo.
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USEFUL galvanometer is casily made

A up as described below. The wood-
work used presents no difficulty.

Any well-seasoned wood can he used—in
the presen: instauce some odd pieces of
mahogany came in very well. After the
frame has bezn made, wrap several layers

Photo of Complete Galvanometer. {(Four Posts
Being Used; Only Two Shown.)

of wire around the holbin itself. The
wood can be finished to the fancy of the
maker. A good rubbing with linseed oil
makes a quick and lasting finish and safe-
guards against dampness.

There are two magnetic windings. The
first is a high resistance winding of two,
even, close layers of No. 30 D.CC, al-
though a litle finer would be even bet-
ter. The beginning and fnishing ends are
led through two small holes at one end
of the Dbottom flange. This winding is
then given a good coat of shellac varnish,
and a strip of brown paper is then laid over
it which is also shellacked. The outer wind-
ing is two close layers of No. 20 D.C:C,
also well shellacked, forming the low re-
sistance coil. A fnishing cover of var-
nished paper can be laid over this, if
thought necessary. The two ends of this
winding are taken through two holes in
the other end of the lower tlange.

The magnet is a strip of steel cut from
a small hack-saw blade. It may be an-
nealed in a Bunsen gas flame to be soft
enough to cut and drill. Round the ends
nicely, and exactly in the center drill a
3/16-inch round hole. Now take a short
plece of Y-inch round brass. Shoulder
(in a lathe) one end down to 3/16 of an
inch for about % of an inch; pass this
small end through the hole and rivet it
over. Cut off the remaining ¥-inch end,
leaving 1/16 of an inch projecting from
the steel, and you will have a nice boss 1n
which to mount the spindle. Now Place
the steel in a bright, clear fire, and as soon
os it has reached a dull red heat lift it
out and at once drop it into a basin of
cold water. It will now be very hard and
briztle. Next carefully clean it up with
fine emery cloth and drill a 1/16-inch hole
exactly in the center of the brass boss. To
make the spindle get a knitting needle
(steel, of course) that is just a shade too
large ‘for the hole. Very carefully force
it through with gentle blows. File down
the ends of the spindle until they are
brought to points, which must be central
and finish quite smooth. The final smooth-
ing can be done with a narrow strip of

the finest emery cloth glued on a slip of
wood. Do not make the points with too
long a taper. When finished, the over-all
length of the spindle should just exceed
one-half inch. Now you may magnetize
the steel blade as strongly as you can—
either by stroking it many times with one
pole of a strong magnet, or by passmg a
strong current of electricity for a minute
or two through a coil of wire wound
around it.

The pointer and balancing counterpoise
can now he attached. They are made from
a piece of the No. 20 D.C.C. wire with
the insulation removed, and are fastened
to the brass boss with just a drop of sol-
Jder. Just a worid of warning here: Do
not make the sol:leriug loo long a process,
or the heat of the “iron” will weaken your
magnet. To avoid this you mlght mag-
netize the steel after the soldering is done,
though it is not then quite so convenicnt.
The lower end of the counterpoise is
formed of a small loop of the wire filled
with a little blol of solder. By holding
the ends of the spindle lightly between the
finger and the thumb. a little manipulation

Assembly and Details of Sensitive Galvanometer.

of the counterpoise will cause the magnet
to rest horizonlally with the pointer verti-
cal.

THE CONSTRUCTION OF AN EX.

PERIMENTAL ARC LAMP.

An arc lamp. whereby the essential fea-
tures of this illuminating device can e
demonstrated, can easily be made as
shown and described in this article. While
the lamp here shown, does not have the
refined feeding mechanism with which com-
mercial arc lamps are provided it will oper-
ate under the conditions specified and will
show how electrical energy can be con-
verted into light.

The electrodes E are lengths of electric
light carbons. The upper carbon is sup-
ported by an upright S, which should be
of metal, inasmuch as it comprises part of
the electrical circuit. In operation the
current should enter tire binding post A4
and leave at the binding post B. The basc
~ is a block of wood. On this base is
carried a glass or metallic vessel /. An
iron sleeve I should be fitted over the low-
er end of the negative electrode. This
sleeve should fit snugly so that the frie-
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Construct a Galvanometer.

tion between it and the electrode will hold
it in place. This sleeve has two functions.
The first is to provide good electrical con-
tact hetween the negative electrode and the
inercury in which its lower end tloats, the
second 15 to provide a supporting med:um
for the guide pins P which will be de-
scribed later.

The metal guide G which holds the
negative carbon in line with the positive
carbon is supported on but insulated from
5. Three pins P screwed into the lower
end of the sleeve [/ guide the lower end
of the negative electrode.

The solenoid M consisting of about 100
turus of No. 14 gauge msulated copper
wire is wound around the upper part of
I, One of the terminal wires of this
solenoid connects to the binding post B,
while the other dips into the mercury H
with which the vessel is filled.

Now we will trace the electrical circuit
through the lamp. The current enters at
s passes through the metal stand C to
the positive electrode. Then it arcs to the
negative electroille and passes down it and
into the mercury. The path is then
through the coil or solenoid W and to the
negative binding post B, With this, as
with every other arc lamp, a resistor of
a few ohms resistance and of sufficient
capacity to carry the current of the lamp,
must be connected in series with the lamp.
Every eleciric arc must have, for reasons
which cannot be discussed here, in series
with it, either a reactance or a resistance
as “ballas".” The lamp here shown when
connected as described will operate on a
110-volt circuit. The principle of opera-
tion is tiis: When the switch is closed and
current is permitted to pass througlh the
amp, the negative electrode which ordin-
irily is forced upward by the pressure of
the mercury into contact with the positive
elecirode, is drawn downward by the elec-
tromagnetic action of the solenoid M,
That is. when no current is passing through
the solenoid the lower end of the carbon

cacased in its iron sleeve tloats in the
mercury just as a cork iloats on water.
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Constructmn of Simnle Automatic
amp.
The mercury bhuoys the negative carbon
up against the positive carbon. As the
lamp burns the electrodes are consumed,
which increases the distance hetween them
and tends to increase the resistance of the
circuit The current through the solenoid
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M is thereby decreased and its electro-
magnetic effect proportionately reduced,
hence the negative carhbon is permitted to
rise. It is evident therefore that this lamp
feeds dtself automatically.

It is not essential that carbon be used
for the clectrodes of this lamp. Aletallic
electrodes can be used instead. While the
metallic electrodes will burn away much
more rapidly than those of carbon, they
will provide light of certain qualities that
may be desired to satisfy certain specific
conditions. For example, with the positive
electrode of steel and the negative of car-
bon a light which is very rich in actinic
rays is produced. This kind of light has
the property of acting very rapidly on
photographic plates. Actinic rays of light
are sometimes called ultra-violet rays.
Where experiments are being made with
ultra-violet rays, the eyes must be shielded
from their effects by clear glass spectacles.
Otherwise inflammation of the eyes and
other ailments may be produced, Clear
glass has the property of sifting out ultra-
violet rays—they cannot pass throngh it.
Contributed by

J. A, GILMAN.

THE CONSTRUCTION OF A FRIC-
TIONAL ELECTRIC MACHINE.

FRICTIONAL or static electrical
A machine can be made as shown in
figure. With this device many in-
teresting experiments in static electricity
can be performed.

In any frictional machine it is necessary
that some insulating material be arranged to
rub against a dissimilar material. Theo-
retically, the friction or contact between
any two dissiinilar materials will develop
frictional electricity, but it has been found
in practise that the friction of glass against
a certain amalgam, which will be described.
gives the best results. The apparatus
shown herewith is an arrangement where-
by a glass cylinder is made to. rub on an
amalgam.

The glass cylinder can be about 4 inches
outside diameter and 6 inches long. This
cylinder can be cut from a jar or bottle,

r else the jar or bottle can be mounted be-
tween two bearings without cutting, after a

Glass Cylinder Type Static Machine.

manner that will immediately suggest itself
to the experimenter. Ii a glass cylinder is
used, two disks of dry wood D are ftted
into its ends and cemented there with shel-
lac. The axleis a metallic rod about 8 incles
long and % inch in diameter. This axle

THE ELECTRICAL EXPERIMENTER

HOW TO MAKE A “BUG” KEY.

“Bug” is the name given double-contact
tclegraph keys that use a horizontal in-
stead of a vertical motion. Although these
do not possess all the advantages of the
automatic keys, they are far superior to
the ordinary key and therefore worthy of
a place in every radio or telegraph station.

Fasc of construction is one of their ad-
vantages, and this will be apparent by a
giance at the drawing. I have given all
the dimensions necessary, but a few words
will not be out of place.

A picce of hard rubber is used for the
base, but fiber, marble or hardwood may
be used with good results. The holes are
drilled with a No. 19 dril], or large enough
to pass the 8/32 screws as used to hold the
various parts to the base. The edges of
the base may be beveled off with a file.

The standard A to hold the spring is
made from a piece of %-inch square brass
rod % inch long. This has a hack-saw slot
7 inch deep cut in it and two holes drilled
and tapped as shown.

The lever B, of phosphor bronze or
spring brass, is 3% inches over all without
the knob attached, 34 inch wide and 7 inch
thick. This will be found to have about
the proper tension, and no adjustments will
be found necessary. The lever has a piece
of silver wire riveted into a hole in the
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Making a “Bug' Telegraph Key.

position shown in Fig. 2, and is fastened
to the knob by inserting one end into a
slot cut into the knob and held there by

should be cemented into the end pieces D
with shellac. The bearing blocks B should
be of dry wood about 6 inches high, 1 inch
wide and % inch thick. Each is fastened
in place on the base block by a couple of
flathead screws, turning up into them from
the bottom of the block. A % inch hole is
borl-ed in the upper end to accommodate the
axle.

If the cylinder is to be turned by hand a
wooden crank is arranged at one end of it,
but if an electric motor is available for
driving it a wooden pulley is mounted on
and cemented to one of the axles. All of
the wooden parts of the machine should be
thoroughlv dried and varnished with two
coats of shellac. The cushion R is a block
of wood about 4 inches long and 7% inch
wide, It is wrapped with five servings of
flannel and then covered with two additional
servings of silk cloth. This cushion is se-
cured after the cloth has been wrapped
around it to the end of a wooden upright
U with one or two wood screws. Before
the cloth is wrapped on the cushion the
edge of the cushion block that is to bear
against the glass cylinder should be round-
ed out somewhat so that it will approxi-
mately have the curvature of the cylinder.
After the cushion block and upright are in
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means of a small pin driven through, as

is also shown.

Four common binding posts, the two
contacts C C (Fig. 2) and the small brass
strap D complete the list, The contact
pieces C C have short ends of stout silver
wire soldered onto their heads.

Assemble these parts as per drawing and
you will have one of the handiest instru-
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Details of “Bug” Key.

ments you could own. The knob is held
lightly between the thumb and forefinger
and moved from side to side, remaining in
each position long enough to give the
necessary dot or dash.

If the base is polished and the brass-
work nickeled, the appearance of the “bug”
will be greatly imgroved. Contributed by

THOMAS W, BENSON.

place the cloth on the block should bear
firmly against the cylinder.

In operation the cushion should be well
coated with an amalgam compound as fol-
lows: Melt together two parts of zinc and
one of tin. While these metals are fluid
add to them six parts of mercury. Now
pour this alloy into a wooden box and agi-
tate the box until the alloy is cool. Before
applying the amalgam to the cushion it
should be mixed with a small amount of
lard so that it will stick to the cloth.

The prime conductor C is made of brass
tubing. A piece of tubing having an out-
side diameter of 1 inch and a length of
about 4% inches will serve the purpose.
At each end of this tube a brass ball about
1% inches in diameter is soldered. The ball
should be smooth. Such balls can be ob-
tained from window curtain fittings. The
comb E is made by inserting in a strip of
sheet brass about 35 inch wide and 4 inches
long a number of brass tacks or brads.
These points should not be more than 3/16
inch or % inch apart. The head of each
point should be soldered to the comb strip.
This comb strip is now soldered to the
prime conductor C as shown.

The prime conductor support M is shown
as a piece of glass tubing, but a stick of
sealing wax can be used. Glass is the bet-
ter material. At its lower end M fits over
and is shellacked to a wooden boss, which
is held to the base with a wood screw. At
its upper end the prime conductor C is
cemented to M with sealing wax or shellac.
After the prime conductor is fixed in posi-
tion it should be of such a height and so
arranged that the points of the comb will
be no further than 1/16 inch from the glass
cylinder. Furthermore, the points should be
on a level with the center line of axis of
the cylinder.

In using this frictional machine it should
be carefully cleaned with a dry rag or a
camel’s hair brush and should be warmed
before a fire to drive off any surplus

(Continued on page 208.)
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NOVEL EARTH GLOBE WHICH
ROTATES ELECTRICALLY.

A striking model of a revolving earth
globe, on which is painted a map of the
earth in the regular way, has recently been
brought out. This model has a sphere A,

THE ELECTRICAL EXPERIMENTER

are constantly operating like spiral tides or
gently wheeling currents to turn our globe
around. This little revolving earth model
is intended to illustrate this theory. Whether
the theory be true or false, it is interesting
to see it given such clear and attractive
expression.

New Form of

“Earth” Model.

Electrically Operated Rotating

A DRY STORAGE BATTERY.

The average cyclist seems hardly
to appreciate the value of electric
lighting for his bicycle; he is accus-
tomed to using the old form of oil
or gas lamps and only recently sev-
eral manufacturers have brought to
the attention of the public electric
dry battery bicycle lamps.

The main disadvantage is in the
dry cells used. These batteries are
not intended for continuous use, but
for intermittent servxce and the
question then arises, Why may mt
a storage battery be used? This is
readily answered in the following:
The regular storage battery, as made
to-day, contains a very corrosive
acid, known as sulphuric acid; the
container of same must be kept open
by means of a vent during the work-
ing of thecell, as gases are constantly
being given off. For this reason they
cannot be readily used on bicycles, as
any vibrations would cause the acid
to spill, resulting in serious damages.

The writer, having experienced the
above-mentioned difficulties, gives
herewith two simple methods for
converting a liquid storage battery

delicately mounted between the poles of a
strong permanent steel magnet C, as the
illustration shows. The sphere measures
214 inches in diam-

into a dry type, which may be used in con-
nection with a vehicle or for other portable
work, with success. The first method con-

eter, but this may be
varied somewhat in
case the experimenter
intends building one.

The peculiar part
about the sphere is
that the upper half of
same is made of very
thin copper, which
can be provided for
by using a hardwood
ball of the proper size
and hammering the
copper over same
with a wooden ham-
mer in the same way
that coppersmiths do
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such work. Attached
by glue or other-
wise to this upper copper hemisphere is
a lower hemisphere made of Bristol
board or paper, etc. Suitable supporting
means is suggested in the sketch, E and F
being made from brass as well as the rest
of the parts, excepting the steel magnet C.
ThlS magnet may be secured to the base by
a piece of brass or wood J, together with a
few wood screws. A brass rod I serves to
support a candle holder and candle D, as
observed.

This model is found to operate best when
the source of light or candle flame, etc.,
strikes the sphere midway between the
equator and the upper pole of the sphere.
Ewven the light from a match will cause the
sphere lo rofate. In some cases a slight
push may be necessary to start it, but in-
variably it does so automatically. The ver-
tical posmon of the sphere is important
and it should be tried out at different
heights with respect to the magnet poles.

Why does the ball turn? is the question
often asked. No one knows precisely.
There are many theories or exp]anations
Among them is that of the German scientist,
Albert Lotz. He suggests that magnehc
forces, in conjunction with the sun’s heat,

Details of Construction for Rotating “Earth”

Model.

sists of the following:

Make a paste mixture of some ordinary
sawdust, immersed for 20 hours in a zinc
chloride solution, which can be obtained
from any chemical house at 10 cents a
pound. After the sawdust has been satu-
rated in the chloride solution, it should
then be allowed to dry for about 12 hours.
Then wash the sawdust in several hot
waters to thoroughly clean it, then dry
again. Having done this, fill the storage
battery with this mixture and add the sul-
phunc acid, having the same specific grav-
ity as if the battery were ordinarily used.
It should then be charged as usual, and it
will be found that by shaking or inverting
the battery, the solution will not spill;
the sawdust mixture has absorbed the acid
and at the same time is pressing against
the plates, giving them a live acid surface.

The second method: Fill the cell full
with ordinary glass wool, and adA the acid
until the wool is completely saturated.
This glass wool may be procured from
glass blowers.

It will be found that the above-mention-
ed methods of converting a wet storage

(Continued on pege 208.)
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DEMONSTRATING THE PELTIER
CURRENT EFFECT.

I'he materials required for this experi-
ment are a few good primary cells—or, bet-
ter, a storage cell—a flat piece of copper
sheet, two binding posts, a few steel needles
and a small piece of wood. Thus equipped
we are about to demonstrate the “Peltier
efiect.”

First let us state what that effect is,
says R. E. N, in Model Engineer. Refet-
ring to Fig. 1 if we pass a current throuch
iron and copper wires twisted together at
X to form a series circuit the junction will
be heated when current passes from iron to
copper and cooled when current flows in
the opposite direction. This effect is not
the ordinary heating effect of an electric
current. As the temperaturz increases the
Peltier effect decreases til' 11 becomes zero
at 280° C. (535° F.); a righer temper-
atures it reverses, so that ...»: t is developed
at the junction when current is sent from
copper to iron and cooling is produced
when current flows from iron to copper.
It must be understood clearly that ohmic
resistance at the junction produces the same
heating whichever the direction of current
flow. The Peltier effect simply adds to or
subtracts from this heating.

Suppose now that we Ax binding posts
R S in one end of a piece of wood D, Fig.
2, and clamp leading-in wires and steel
needles in these terminals, so that when the
other end of D rests on the table the points
A B rest evenly on the sheet of copper C.
Current can now be passed from R to S
through a steel needle, the copper plate and
another steel needle in series. On starting
the expenment the needle tips are cool and
the junction A (iron to copper) is heated
and the junction B (copper to iron) is
cooled by the Peltier effect. If, however,
4 or 5 amps. be passed through the circuit
the needle tips soon get warm, because
their section is very small and their resist-
ance therefore relatively high. The junc-
tion A reaches the critical temperature
(280° C.) before B; but soon both needle
tips are hotter than this, and then the Pel-
tier effect is reversed and the tip B be-
comes hotter than A, so that ultimately B
becomes red hot, while A is still invisible
in the dark (the lowest red heat visible in
the dark is about 335° C. or 635° F, while
“dull red” heat is about 700° C. or 1,290°
F.). Owing to the small weight of metal
in the needle points, the small amount of
heat produced or absorbed by the Peltier

The “*Peltier Eiffect” of Electric Currents.

effect produces quite considerable tempera-
ture rise or fall, and thus permits one tip
to become red hot appreciably sooner than
the other. If the current be great enough
both needle tips will soon be red hot, but
that one becomes red first where current
leaves the copper plate. If the weight on
the two needles is distributed evenly the
needle tip A will become red hot first when
current 1s reversed, thus proving that un-
equal resistance is not the cause of the
phenomenon. A fresh pair of needles should
be used often. The effect is best seen in a
subdued light.
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A GOOD THERMO-ELECTRIC
CELL.

The form of thermo-electric cell de-
scribed below was discovered by J. T.
Seebach, a noted German physicist. The
cell will prove of interest and moreover
is cheaply constructed,

First obtain two metal strips. A and B.
about 6 inches long and 1 inch wide; one
of German silver and the other of copper.
Bend them as shown in figure and then
solder the ends together, thus forming a
rectangle 5 inches long and 1 inch high.

Now mount a small compass upon the
upper side of the lower strip. Place the
arrangement upon a non-combustible lase
and the cell is complete.

To use bring a match or some form of
hea: near the soldered joints, D or C, and
the compass neede will turn slightly, thus
proving that an electric current can be
generated by heating the union of two
dissimilar metals. The wattage of such
a cell will be about 1-50 of a watt, and
since so much heat is required the cells
are not commercially a success, although
by using several cells in series-multipie an
electric lamp can be lighted,

By soldering two wires to the cell, one
to each strip, the following experiments
may be tried:

(1) Connect a set of batteries to the
two wires and place a.drop of water upon
the joints. The water will either freeze
or boil, and by reversing the battery cur-
rent the reverse will take place.
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(2) By arranging one corner joint in
ice water and the other joint in warm
waier a current of about 1-12 volt and %
ampere may be taken from the two wires.
but the wattage obtained in this way will
depend wupon the following: Surface
heated; difference in _temperature; metals
used ; condition of umon, etc,

(3) By using autimony and bismuth for
the legs of the cell and different patented
arrangements experimenters have suc-
ceeded in producing a respectable amount
of electricity in this way.

Contributed by

WM. R. COTTRELL.

A DRY STORAGE BATTERY.
(Continued from page 207.)

battery to a dry type will be very success-
ful and especially suited to the cyclist, who
may use a storage battery as above men-
tioned for bicycle lighting. Contributed by
S. C.

The Marconi Wireless Telegraph Co..
Ltd., reports net profits for the year ended
Dec. 31 last of £232,700, an increase of
£110,400. The report states that the direc-
tors decided to reduce the dividend on the
ordinary shares from 10 to 20 per cent., in
order to strengthen the financial position
of the company,
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A CHEAP ELECTRIC EGG TESTER,

The expression “fresh eggs” cannot al-
ways be depended upon, and my little de-
vice, herewith described, can be used in any
suspictous case,

Make a wooden cabinct 8 inches high
and 3% inches wide. Then procure a 3-
volt “Radio” cell and place 1n a box as
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Inexpensive Electric Egy Tester.

shown. In a small socket screw a bulb of
at least 2% volts, and with some stitf wire
connect to battery as depicted. Now se-
cure a wooden ring and fasten to a bracket
in cabinet. If this cannot be done, make a
ring from some wvery thick wire and tack
to side of cabinet. btain a wooden cover.
and after attaching a plain eyepiece, drill
a hole in the center of the cover and fasten
to box by hinges. Finally, bend the bulb in
position, so that it is just in the middle of
the ring when peering into the eyepiece.
The hard rubber mouthpiece from an old
telephone 1s a good substitute for an eye-
piece.

When the light is turned on and the €gg
is in place the brilliancy of the bulb gives
the egg a dim glow and the freslmess 18
thereby determined by the quality of the
glow. The darker the glow, the older the
egg. A small lamp shade may be fastened

to ring if desired. Contributed by
W. WESTON.

TEMPORARY POLE STEPS.

Cheap but safe pole steps can be made
with 5-inch spikes. Spike one is driven in
at an angle of 45 degrees, then spike two is
driven in horizontally so that it rests on

Pole Steps Made From Nails.

the head of spike one. The wireless experi-

menter will find these useful for ascend-

ing trees and poles to erect his aerial.
Contributed by E. R. THOMAS.
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A SMALL WINDING MACHINE.

Every amateur, I am sure, knows how
disagreeable it is to wind a magnet by
hand. Herewith is described a simple ma-
chine involving only the use of an electric
motor, a rheostat and some shafting.

First mount the motor about 8 inches
from the edge of your table. Then pro-
cure and fasten two wooden posts in an
upright position as shown. Before fasten-
ing, however, drill a hole on the end of
each one, all the way through, to admit a
long, slender steel rod. The latter is to be
next obtained and a pulley fastened, as
shown in sketch. The next step is to
fasten a home-made rheostat on the left
hand leg of the table and putting it in con-
nection with some cells and one binding
post of the motor. The sketch explains
clearly a!l wiring. Now fasten a cord on
the handle of the rheostat, attach a spring
to it and fasten the end of the string to a
foot treadle secured to the floor by hinges.
(A piece of board will serve for a treadle.)
Lastly, on the left hand corner of the table
drive a long, thin nail, but without a head,
as otherwise the spool cannot be slipped on
and ofi. The device is now complete, and
without a doubt will work satisfactorily.

To wind a magnet, put a spool of wire
on the long, thin nail on the edge of the
table and slip in a wooden bobbin to re-
ceive the wire on the steel rod, which is
belted to the motor. By means of the foot
treadle the hands can be used to control
the winding of the wire evenly and the
foot to control the current, by means of
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Simply Made Electric Winding Machine for
Experimenters.

the rheostat. If the wire begins to wind
unevenly, raise your foot, thereby lifting
the spring on the handle of the rheostaf,
which shuts off the current at once, For
further operation, press treadle again with
foot. Contributed by W. WALLACE.

IT'HE CONSTRUCTION OF A FRIC-
TIONAL ELECTRICAL MACHINE.
(Continued from page 206.)

moisture. Then the cushion should be con-
nected to ground—a gas or water pipe, or
merely a wire lcading to the floor will sui-
fice. Now if the cyllnder is rotated rapidly
a stream of sparks, that is, a discharge of
electricity will pass between the points of
the comb and the glass cylinder.

When the hand is brought near the end
of the prime conductor a minute lightning
discharge will occur between them and an
electric shock will be experienced. Under
favorable conditions a spark as long as 2%
titches may be produced. Any of the usual
experiments In static electricity can be
readily made with this device.

Contributed by FRED C, ARMAND.
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Sayville, the News-Way to Berlin.

OW tha: the powerful German Wire-
N less Telegraph Station, located at
Sayville, I.. 1,, has been taken over
by the United States Government an‘horities
by order of the President, to further the
purpose of preserving our strict ncutrality,
this remarkable plant, about which so
much secrecy has always been abserved,
has become of extraordinary interest to
practically every one in this country.
Owing to the grea: secrecy wh'ch has al-
ways surrounded this station and the oper-
ation of same, there have been many wild
tales prepared and published by various
newspapers throughout the country, as to
many possible and also a great many im-
possible schemes, which might have been
employed in order to send undecipherable
code messages to Germany. via the Nauen
station, located near Berlin, which works
in conjunction with Sayville in this country.
This plant 1s one of the largest in the
world now, since the two new 400-foot
steel towers have been erected and in view
of the fact that the dynamo equipment for
generating tlie wireless waves has been in-
creased from about 33 kw. to 100 kw,, or
in other words the transmitting power has
Leen tripled in order to insure absolute
communication, under all conditions and
particularly through the heavy static ob-
tjliming during the summer weather.
UThe illustrations herewith show the won-
derful aerial structure at Sayville, which
towers over 400 feet above the ground.
The mast here shown is the central one
of the three now available for the wonder-
fully enlarged antenna system.

1

L

sooc Feet High.

This station embodies a number of very
ingenious and advanced features in radio
installations not found in other stalions.
generally speaking. and about which very
little has heen said or published indeed.
Among these important features are the
means by which transmission and reception

of sipnals is effected. To begin with, the
high power nsed at Sayville has always
heen handled by " automatic transmitting
keys of the relay type. The operator, as
liere seen in the picture showing the in-
terior of the stalion, operates an ordinary

tive operation of the transmitting circuit
in sending out the dot and dash signals,
which occur, of course, at the rate of many
signals per minute. These relays are spe-
cially designed and are capable of oper-
ating at a speed of 150 words per minute.
Of course, no man-
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Photos {(C) by Underwood & Underwood.
Interior View of the Wonderful “Sayville” Radio Station.

Above, the Aerial Structure

Three Masts Are Now Used and oo Kilowatts,

Morse key mounted on the desk in front
of him. This small key controls the
massive relays of the air-cooled type, of
which there are three. Each relay has
eight series contacts on it, and thus the cur-
rent is broken through a plurality of 24
contacts. This conduces to rapid and posi-
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ual operator can
attain a speed of
much over 50 words
per minute, even in
a radio station, but
the higher speeds
such as mentioned
are obtainable with
this Telefunken sys-
tem, as the transmit-
ting has been done
for many months
and also at present,
by means of a per-
forated paper tape,
which is prepared
on a machine similar
to a typewriter, with
1 lettered keyboard.
Once this tape s
prepared with prop-
er perforations cor-
responding to the
dots and dashes of
> the Continental ra-
\ dio code, it is then
| passed through the
automatic transmit-
ter device, which
actuates the heavy
current relays
aforementioned.
Suffice it to say
that everything con-
nected with this
plant is of the very
best and latest type.
Particularly is this
noticeable in the re-
cepiion of radio sig-
nals from across
the broad Atlantic,
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The Above “Code” Diagram Shows How Secret
Cipher Messages Could be Interspersed
Through Regular Messages.

as for this purpose it is not necessary for
the operator to wear the usual head ’phones
on his ears, as will be noticed particularly
i the illustration here shown,

Signals coming in from Nauen, Ger-
many, pass through a specially tuned mi-
crophonic form of amplifier, which may
be observed mounted on the pedestal di-
rectlv in front of the operator. This am-
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plifier so marvelously increases the power
of the signals as picked up by Sayville’s
antennae that when they reach their final
stage they have been boosted sufficiently
to enable them to operate a toud-sounding
signal horn, so that the signals sound
through the room similar to the striking of
a piano string. Of course, it is perfectly
feasible and possible, if desired, to make a
tape record on a register of these signals
as they come in, by hooking up the re-
corder to the final stage of the amplifier
circuits. ]

As recently pointed out editorially in
this journal, it is very true that, by means
of the usual “cipher” code, it is undoubt-
edly possible for parties desiring to do so
to send through a message which may
appear very innocent indeed on its face,
and yet wlYlen received in Germany, and
by referring to a copy of the special
“cipher” code involved, a distinct and very
useful meaning may thus be carried
through by such a message, even though
every person connected with the Sayville
station belongs to the United States Gov-
ernment personnel. -

There have been many fantastic stories
published in the newspapers, as afore-
mentioned, and particularly with regard to
a special invention of Dr. Isidor Kitsee, of
Philadelphia, which some have claimed
was used for the transmission of secret
code signals interspersed with the regular
signals employed for transmitting via Say-
ville ordinary-looking messages which the
United States censors at Sayville passed
through readily enough. While such an
invention or code scheme could be used, 1t
is doubtful that it was ever actually used.

It might, however, be of interest to point
out how this could be accomplished. The
code diagram herewith will show how the
scheme would work in practise, and we
think it is doubtful whether under ordi-
nary conditions the United States Govern-
ment censors would detect anything un-
usual about such a message. Furthermore,
it could be repeated a number of times
with variations, in order to make up a com-
plete code for the alphabet. The fact also
remains that such a lengthy repetition of a
similar message for a period of several
days, it is reported, was one of the decid-
ing factors involved in the Government
seizure of this station.

By referring to the code diagram here
reproduced there is seen the word “Berlin”
with corresponding Continental code dot
and dash signals used in transmitting this
word via radio. Glancing at the second
line, it is seen how the spacing of the dots
and dashes in a couple of letters compris-
ing the word “Berlin” could be abnormally
arranged. This abnormal spacing, strictly
speaking, can be very minute, in view of
the fact that if these particular signals
were copied on a register at Nauen it
would then be easily possible for the op-
erator at that station to note the small
difference in these “doctored” signals. By
making these spaces different, or by using a
certain space in a certain letter to represent
a letter of the (cipher) alphabet it would be
possible indeed to send a complete code
message. By duplicating the same (regu-
lar message “apparently’’) time after time,
it would ordinarily not arouse any undue
suspicion.

Another scheme which’could be followed
would be the interposition of additional
dot signals in the regular code make-up, as
the third line in the diagram illustrates.
Note the signal for “B,” where an extra
dot is added, and also the extra dot which
is added in between the letters “E” and
“R” It is quite improbable that these
would be detected under usual conditions,
especially as the messages sent through this
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Why Sayville Radio Station Was Closed.

thrown on the matter of the clos-

- g of the powerful German radio

station at Sayville, L. I., and its reopening
by a full Government staff.

A quantity of simple phonographic wax
records, which were taken over a period
of about one month prior to its seizure by
Uncle Sam, were recored at the experi-
mental wireless station of Mr. Charles E.
Apgar, at Westfield, N, J.

We illustrate herewith the apparatus in
Mr. Apgar’s radio station and his wonder-
ful amplifying set, whereby he has been
enabled for the past few years to record
faithfully all kinds of wireless messages
on phonographic wax records. To put the
matter briefly, the “canned” evidence that
really closed the Sayville station, as far as
the Telefunken company’s operation of
same was concerned, was started back on
the Tth of June, 1915, on the advice of
the United States Secret Service, W.
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a. DDITIONAL light has recently been

Mr. Charles E,
Apgar, Radio
Investigator of
Westfield, N.J.
Who Recorded
on Phonegraph
Cylinders A1l
of *“Sayville”
Radio Messages
fer One Month.
The Evidence
Helped te Close
the Station by
Uncle Sam.

s
~4

of the wireless messages sent out from
Sayville by the Telefunken operators were
faithfully copied on a phonograph at the
Westfield experimental station.

Each morning the messages were tran-
scribed from the wax cylinders verbatim,
and sent at once to, Mr. Flynn, either at
New York or in Washington, wherever he
happened to be on that day. While Mr.
Apgar does not wish to commit himself
unduly regarding this matter the Editor
can truthfully state from what he has stated
that it was really his absolutely faithful
records of all of the signals sent out from
Sayville that caused the United States
Government to seize the famous station,

Further, it can be stated that secret
messages, in code and otherwise, were thus
sent along with regular censored messages,
and it may be judged that some of these
were incriminating enough in their nature,
to cause the Government to act as it did on
July 9, when United States Naval offi-
cers and operators took full charge of the
Sayville Station.

It is interesting to note also that abso-
lute evidence is available in writing in
contradiction to many of the statements
made by those connected with the Tele-
funken Cuo., also known as the Atlantic
Communication Co. Of particular interest
is the flat statement made by Dr. Karl
Georg Frank, general manager of the At-
lantic Communication Co, under date of
July 18, 1915, when he stated in the
public press that—"“The statement that Mr.
Apgar can record messages sent out by
wireless on a phonographic cylinder is
hardly worth discussing. That is physically
impossible. 1 have never
heard of it being done. If
Mr. Apgar has accom-
plished it he should get his
idea patented and perhaps
we will buy it.”

Interesting, indeed, is the
evidence of another nature
on the same subject and
which is contained in a let-
ter submitted to the Editors
of this journal, bearing the
above company's letter
head, marked and dated
Feb. 5, 1814, or about one
and a half years previous
to the above statement by
Dr. Frank. In this letter
addressed to Chas, E. Ap-
gar the Atlantic Communi-
cation Co., per their Mr. M.
Boehme, state that “they
shall be pleased to have
Mr, Apgar deliver some of
his phonograph cylinders,

Z containing wireless mes-

J. Flynn, Chief of the Secret Service
Bureau, took up the matter with Mr, Apgar
at that time, and every night thereafter all

station can be transmitted at a marvelous
rate of speed.

This “doctoring” of the regular code sig-
nals could be managed by a small attach-
ment of an electrical nature, perhaps,
which could be fitted secretly to one of the
automatic paper tape perforators or to one
of the magnetic key transmitting mecha-
nisms so as to abnormally space certain
dots or dashes,

This matter is simply brought out to
show that it is possible to conceive a secret
cipher code, even in the face of strict cen-
sorship as this term is generally inter-
preted or understood, as for instance, prior
to the complete occupation of this station
by the United States naval personnel.
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sage records to them.”
This Mr. Apgar did on Feb. 9, 1914. This
letter is signed by Mr. Boechme himself and
also the records delivered are receipted for
by Mr. Boehme.

The wireless method of transmitting in-
telligence is undoubtedly one of the most
subtle and flexible known to modern
science and it seems that whenever a
system is devised to transmit “untappable”
messages, then someone will find a way to
decipher them.

Mr, Apgar employs an :Audion detector
in conjunction with the perfected Arm-
strong circuits whereby it is possible to
get wonderful amplification of the signals
received and also with but one Audion
bulb. Undamped wave stations are picked
up very clearly; so well in fact that at his
station wireless signals from Nauen, Ger-
many, have often been heard. With the

(Continued on page 215.)

’
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Although numerous and multifarious
hair-raising inventions are claimed to be
in use by foreign govermnents in the pres-
ent titanic struggle for the supremacy of
Europe, it is Joubtful whether there is a
more promising invention than that of the
?I'oung American, John Hays Hammond,
7w,
Most of us have read in the daily papers

THE ELECTRICAL EXPERIMENTER

The Hammond Radio Controlled

sible complete control of the movements
of the boat.

The United States Government has de-
tailed from time to time naval officers at
the various trials conducted at the Ham-
mond wireless laboratory at Gloucester,
Mass, They have been highly pleased with
the performance of Mr. Ilammond’s truly
marvelous radio-mechanical craft, which
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Torpedo Boat

tire rights to this radio control scheme, as
worked out by young Mr. Hammond and
his associate scientists and engincers. It
would be of inestimable value for the pro-
tection of harbors, and as it can carry as
much as 4,000 pounds of high explosives
and as it also could be directed irom shore
directly at or toward any hostile warship
it is seen that a very powerful weapon is

Through Special Radlo Waves, It

Photo (¢) by International News Service.
The Hammond Wireiess Torpedo Boat Controiled from Shore Station (At Right)

Has Covered 28 Miles Without a Human
Being on Board.

from time to time of the wonderful wire-
less control effected by Mr. Hammond's
invention, and we present herewith a
photo of his latest torpedo boat, “The
Natalia” The other photo shows Radio
Operator Lee manipulating the wireless
key at the Hammond laboratory on shore
which controls the emission of wireless
waves of various lengths, which when re-
ceived by the radio antenna on board the
automatic torpedo boat serve to make pos-

seems to inherit almost superhuman intel-
ligence. This may be better appreciated
if we mention that from the time the boat
has started from the pier until it returns
from its run, which in some cases has to-
taled 28 miles, no human being is aboard.
Truly uncanny is this meritorious device,
and it bids fair to revolutionize modern
warfare methods.

The United States Government is seri-
ously considering the purchase of the en-

thus placed in the hands of our coast de-
fense corps.

It has been reported of late that the
Japanese Government has been negotiating
for the exclusive rights to this invention,
but undoubtedly the American naval au-
thorities will be wide awake to the far-
reaching merits and properties of such a
system and we hope that it will take up
the matter very shortly, so as to control
all rights thereto in the proper manner.

ON THE CAUSES OF IONIZATION
OF THE ATMOSPHERE.
By J. A. Fleming, M.A., D.SC,, F.R.S.

There has been much discussion among
radio engineers regarding the possibility of
an upper ionized strata of atmosphere
which might affect long-distance day and
night wireless transmission. After some
explanatory remarks Dr. Fleming goes on
to say: “Since quartz is not transparent
to wave lengths of less than about 1,850
A.U. (Angstrom wave flength units), and
since this quartz light will not ionize air,
the proof is tolerably complete that no true
ultra-violet light ionization of air can take
place at low levels in our atmosphere. If
there is any such ionization as proved by the
electric conductivity, then it can only be
due to photo-electric action on dust, ice
particles, or to radioactive matter in the
sea or soil, or some indirect photo-electric
process which yields negative ions.

“On the other hand, solar light, owing to
the high temperature of the photosphere,
probably does contain rays of short wave
fength lying within the Schumann (2,000
AU. to 1,000 AU.), and Lyman (1,000
AU. to less) regions. Hence, even al-
though the ionizing potential of oxygen,
nitrogen, hydrogen and helium is 9 volts
and upward, a true ultra-violet light ioniza-
tion may take place in the levels of the
atmosphere lying perhans above 10 km. or
20 km. height.

“This, however, does not explain the pos-

sibility of a permanently ionized layer. It
would merely account for a diurnal layer
ionized by day or in the side of the at-
mosphere facing the sun and disappearing
py _mght. To account for the permanently
ionized layer, which it has become the cus-
tom, though as the writer thinks somewhat
unappropriately, to call the Heaviside layer,
it is essential to show cause for the pro-
duction of ions of one sign only at some
high level in the atmosphere. Good rea-
sons have been given for supposing that
the photosphere of the sun principallvy con-
sists of carbon, probably condensed into
flakes of soot or granules, and that the
temperature, at any rate of its outer por-
tions, 1s about 6,000 to 7,000 deg. C. Now
we know that such incandescent carbon
not only sends out ether vave radiation
but emits positive and negative electrons,
chiefly the latter.

“It is a comparatively easy matter to
caleulate the velocity and time of passage
from the sun to the earth of such ions of
various sizes under the action of solar
light pressure, We start with the known
facts that the Maxwell light pressure in
dynes per square centimeter is numerically
equal to the light energy in ergs per centi-
meter cube, and that the best value of the
solar constant is 2.1 gram calories per
square centimeter per minute, or 1.47x10°
ergs are imparted per second to a perfectly
black surface by normally incident bright
sunshine corrected for atmospheric absorp-
tion. Hence it follows that the light en-
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ergy per cubic centimeter is 49x10-° ergs,
and the light pressure nearly 5x10-* dynes
per square centimeter at the earth’s sur-
face. Light intensity at the sun’s surface
is, however, 46,000 times greater than at
the earth’s surface, and hence the light
pressure at the sun is 2.3 dynes per square
centimeter. These figures show that one
cubic mile of sunlight at the earth’s sur-
face contains light energy equal to 14,710
foot-pounds, and the light pressure is 2.8
pounds per square mile. At the sun's sur-
face the light is 58 tons per square mile
and the light energy per cubic mile is 302,-
300 foot-tons, or energy enough to throw
20 of H. M. S. ‘Queen Elizabeth’s’ 15-inch
shells over the top of Mont Blanc.

“According to the most recent mathe-
matical investigations by Prof. A. E. H.
Love, who has confirmed results obtained
by Prof. H. M. Macdonald, the full dis-
cussion of the problem of diffraction of
long electric waves round a sphere seems
to indicate that with waves 20,000 feet in
wave-length diffraction alone will account
for the daytime propagation of radio-
telegraphic waves over such distances as
3,000 miles. Whether this be so or not, it
is perfectly certain that some additional
agency is at work in the night time. The
onus rests on those who reject the theories
built on atmospheric ionization to substi-
tute for them some other valid explanation
of the irregularities and generally greater
range of night-time signaling—The Elec-
irician, London.
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European Applications of Wireless Telephony.

HE accompnnying illustrations, Figs.

I 1 and 2, show the switchboard and

electrical apparatus uiilized in the
wireless telephone system developea at
Paris, France, by the Compagnie Générale
de Radnotelegraphne and having a radius
of action of about 200 kilome-ers (about
125 miles).

This French svstem developed by Colin-
Jeance is supplied with current irom a
dynamo of 500 to 750 volts and from 3 to
17 amperes being used. The tension of the
arcs in the oscillating circuit varies from
250 to 350 volts, a vanalle condenser being
placed in parallel with the arcs. The cur-
rent intensity used in the antenna is 3.0
amperes, while the

By Frank C. Perkins.

communicates to them a charge of elec-
tricity, which spreads over the whole sys-
tem of rails throughout the pit, and varies
with the fluctuations of the primary cur-
rent in the transmitter circuit of the tele-
phone, It is unnecessary t0 make any spe-
cial provision to insulate the rails or pipes,
or to connect the adjacent lengths elec-
trically.

It is said that the invention resuited
from the discovery that the couaitions of
distribution of electric charges underground
are entirely distinct from the conditions
that hold on the surface of the earth, and
the working of the system largely depends
on this fact. Speech can be received by

to its own particular signal, and thus anv
one stafion can be called, but in mining
work this is usually not necessary or de-
sirable, ana the different stations are called
by giving one, two or three rings, as pre-
arranged, while 1t is always possible, by a
special signal, to call all the stations and
speak to all simultaneously.

In the Reineke wireless telephone sys-
tem for mines the current required is fur-
nished by an ordinary battery; in fact, in
outward appearance the telephones are
exactly similar 10 an ordinary mining tele-
phone. The portable instrument, which can
be carried about and used in any part of
the pit to which the rails extend, 1s con-

tained in a strong

microphone current

metial case, the total

intensity is .5 am-
peres, the wave
length being 98
meters.

In the accom-
panying illustration

may be seen ap-
paratus of the
Reineke wireless tel-
ephones for mines,
utilized in Germany
and in England, the
photograph showing
the operator speak-
ing. from mine cage
to engine house.
Engineer T. AL
Winstanley  Wallis
pointed out to the
Instltutxon of Min-
ing Engineers that
in Germany, as in
England, the Gov-
ernment had for
some time  past
urged the installa-
tion of telephones in
mines; and as the
usual troubles in the
way of damage to
wires occur equally
in Germany as else-
where, Herr Rei-
neke, the inventor
of this system, ex-
perimented wi‘h the
view of overcoming
these difficuities.
This system is in
regular use in the
Carolinenegliick

weight being about
20 pounds. This tel-
ephone can either
“ring up” the wother
stations or be “rung
up” by them. A
smaller or pocket
instrument is also
made, which can
ring up other sta-
tions, but cannot be
called by them.

It is pointed out
that with the Rei-
neke wireless tele-
phone instrument
for mines messages
can be sent to or
received from any
of the fixed tele-
phones, the aonly
difference between it
and the heavier
portable type being
that the other tele-
- phones cannot call it
by ringing its bell
Thus each official
provided with an
instrument can give
notice of any acci-
dent and ask for
assistance from any
point in the pit. A
telephone can be
fixed at any con-
venien: position on
the surface and con-
nected to the head-
gear, if of iron, or
to the winding rope

Pit, Bochum, West-
phalia, where no

At Left, New French,

“Colin=-Jeance” Wireless Telephone Apparatus.

or pipes which go

Top (Right) Switch- | down the shaft.

board For This Set. Below (Right) New Type of Mine Wireless. Telephone
o‘the'r mgthod of Devised by Herr Reineke, pof Germany. It 1s maintained
signaling i1s used that this telephone
and the Wireless can speak to any of

Telephone Co., Ltd, of London. has been
introducing the svstem in English mines.
It is pointed out that in using the term

“wireless” it is advisable to explain that the
system is entirely distinet from that com-
monly used in wireless (or spark) teleg-
raphy, as there are serious objeciions to
such systems that would preven: its general
use in mining work.

It mav be said that in the wireless tele-
phone the transmission and reception of
the speech occur in a similar manner to
the ordinary telephone, but there the re-
semblance ends. Instead of the current
from the transmitter being conducted
along the wire to the receiver it is con-
verted to high pressure by means of a
transformer contained in the telephone
case. As the high pressure or sccondary
winding of the transformer is connected
to the ordinary rails or pipes in the pit, it

connecting telephones to the rails or pipes
at any point of the svstem, either by bridg-
ing a sufficient length so as to obtain a sui‘-
able difference of pressure, or by connect-
ing between the rails ana pipes if these
exist; or, ‘as 15 sometimes convenient in
the case of portable instruments, by con-
necting to an antenna consisting of a loose
coil of wire, which may be laid on the floor
or hung on the timbers.

It may be stated that, as in the ordinary
telephone. 2 bell 1S used for calling atten-
tion, the bell heing operated hy a specially
designed relay. On the button being
pressed at the transmitiin~ stations a:il the
telephone bells will ring and all the tele-
phones can receive the message by taking
the receiver off the hook, which operation
cuts off the bell and connects the receiver
in the usual manner. It is possible to tune
the relays so that each will respond omly
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the telephones underground if necessary,
but it is usually found more convenient to
arrange for it to speak to the station at the
pit bottom only and for this station in turn
o speak to the underground telephones.
In metalliferous mines, where a number of
different levels run from the shaft, com-
munication can be established from one
level to another as required, the presence
of the ore bodies not affecting the speaking
in any way.

A most important application of the svs—
tem is that of speaking from the movine
cage to the winding engine house, and for
the latter posmon the inventor has designed
an ingenious method of operation. The
telephone is mounted on a standard fixed
close to the engineman’s ear On receiy-
ing a call he has only to put h1s ear to the
receiver and a slight pressure is sufficient
to switch in the telephone and ‘enable him
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to communicate with the cage without re-
moving his hands from the levers.

The advantages of this wireless mining
telephone arc many, and it is absolutely
safe, there being no possibiiity under any
conditions of producing a spark.

The inventor’s claim that it provides
complete security of communication, as
there are no connecting wires to be inter-
rupted and it can be easily removed from
one place to another if required, while it
cannot be affected by or affect other elec-
tric circuits in its neighborhood, whether
these are direct or alternating currents con-
veving power or used for signaling, nor is
it interfered with by ordinary wireless tele-
graph signals.

It is held that the opinion of the Con-
tinental experts who have exhaustively
tested the telephone has been universally
favorable and indicate that in this system
a means of underground communication
has been provided which is entirely free
from any of the objections that have
hitherto prevented the general use of tele-
phones in mines.

THE HYTONE SPARK GAP.

The average experimenter is not very
familiar with the working parts and opera-
tion of the hytone gap, about which much
has been said. This new gap is of the rotary
quenched type, several units being used in
series, the number depending on th2 power
rating of the set.

The construciion is shown in figure
which is a cross-section. A small motor
(1-3 H.P.) is directly connected to the
shaft “L,” which rotates inside of the case
housing “A C B.” Bakelite discs “1” are
screwed at their center to hubs “D” and
at the outside to ¢opper rings “E” Oppo-
site each copper ring “E” are two copper
half rings “F,” supported on Bakelite pieces
“J.” The gaps are connected in series, and
terminals are brought out from each th rough
insulating bushings. A double thrust ball
bearing “N” is mounted in a nut “G” so
that the distance between the rotary and
stationary electrodes may be adjusted.
These gaps are made very accurately and
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the tone corresponds to thai of a 540 cycle
alternator. It is nccessary that the width
of the sparking segm.nts be so proportioned
that the sparks occur during not more than
one-half of the total time, as otherwise the
recciver telephone diaphragm 1s retarded on
its excursion away from thz magnet, there-
by resulting in a decreased sound intensity.
A great many experiments had to be made
before such results were obtained.

WIRELESS TELEPHONY DEVEL-

OPMENTS.

For several years the problem of wireless
telephony has bezn handicapped by the need
of a microphone which could handle consid-
erable currents, and thus
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WIRELESS AIDS TELEPHONE
SYSTEM.

Using the wireless in a business that is
huilt entirely upon wires scems an anom-
aly.

But that i1s what the Pittsburgh & Alie-
gheny Tclephone Co. is doing. The tele-
phone business, of course, depends upon
wires. Withoui wires the telephone is use-
less, for invention has not yet evolved the
wireless telephone in perfect form.

As a valuable supplement to the wire
business, however, the wireless is a vital
factor. The truth of this is attested by the
fact that the Pittsburgh & Allegheny Tele-
phone Co. has developed a wircless organ-

little progress was made in
this cdirection until investi-
gators began to get away

from  recognized paths.
Various systems have bcen
tried from time to time,

such as the T. Y. K. system
of Torikato, the Janke sys-
tem with the Poulsen arc.
that of Ditcham, and that
due to Colin and Jeance and
others, but without any
very great success. The
new highly rarefied vacuum
tube, however, has put a
fresh weapon at the dis-
posal of the investigator
which promises to revolu-
tionize present methods.
Certainly, in one direction
or another advances are
being made very rapidly at

the present time, and some-
thing in the nature of a
revolution seems to bhe
coming about. The reac-

Wireless Set

Used to Extend Operation and Usefulness of
Regular Telephone System,

tion vacuum tube is

now being applied to wireless telephony
by the Marconi Co. The tube is partly used
for the production of continuous oscilla-
tions and partly for the magnification of
the signals that are received. One of the
most interesting points is the fact that ex-
tremely small acrial currents, such as 0.2

Cust iron
Copper
ezasreel

DRI \\\ '

72 5rass

The Highly Efficient Rotary=Quenched Spark Gap (Hy-Tone) Produces 500 Cycle Tone Spark
From 60 Cycles A. C. Etc

very skilled mechanics are needed in build-
ing this device, as the distance between the
rotary and stationary plates is only .003
inch (.075 mm.). The sparking surfaces
are made of copper and both rotary and
stationary plates are milled with 36 radial
slots, so that when rotated at 1,000 R.P.M.

ampere, are sufficient to enable specch to
be transmitted a distance of 70 km. Tele-
phone sets on this principle, delivzring 0.6
ampere to the aerial, are now sufficiently
commercial to be guaranteed for a distance
of 50 km. between ships at sea, and thus
radio telephony is coming into its own.
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ization as a distinct department of its busi-
ness. The main station is in Pittsburgh.
Eight branch stations are established at
points in_western Pennsylvania, eastern and
central Ohio and parts of West Virginia—
throughout the territory in which the com-
pany operates its telephone system. Trained
operators, working the company’s secret
code, keep in daily touch with the big sta-
tion in the DMiller building in Fernando
street, Dittsburgh. The most distant sta-
tion in the organization is at Erie, Pa, a
distance of nearly 200 miles.

The need for the wireless became ap-
parcent when a storm of wind and sleet last
winter threw down a great number of poles.

Now the company is ready. If another
storm does the damage that was inflicted
last winter the company can get into com-
munication at once and continuously with
every part of its system. The whole situa-
tion could be handled and directed right in
the Pittsburgh office and the innumerable
delays of last winter obviated.

Practically all the apparatus in the Pitts-
burgh station was made in the company’s
shops in the Miller building. All the trans-
mitting apparatus except the sending key is
enclosed in the soundproof case. The re-
ceiving apparatus is placed on the shelf.
The aerial is 170 feet long and 100 feet
high, and is composed of four vertical and
four horizontal No. 10 copper wires in-
sulated with high-voltage insulators. The
ground wire is composed of 125,000 circular
mils arca stranded copper rubber-coated
cable.

In connection with their professional in-
tercst in wireless as an aid to the telephone
business, Messrs. Muhlheizler and Weaver
have encouraged the large number of young
amateur wireless operators who have set up:
stations in western Pennsylvania. Largely
through their efforts the Radio Society of
Western Pennsylvania was organized.


www.americanradiohistory.com

214

THE ELECTRICAL EXPERIMENTER

September, 1915

Some Remarkable Results With Audion Amplifiers

By John A. Gardner and E. R. Isaak

AM opresenting herewith photos and
drawings of some of our circuits, and
will try to give a partial description of

same. This covers our radio station at
Eureka, S. D.

adjustment, and also with the bulb we are
using in the first detector now the magnet
seems to increase the strength of signals
from the spark stations. In use it is set in
the position shown in the illustration. For
the impedance coil shown we are

using the secondary of a 4-inch
spark coil. This is per-
haps not the best that
could be designed, but it
works well. The iron
core is, of course, left in
place.

Fig. 2 shows the cir-
cuits of the plug boxand
amplifier, The plug box
allows either omne, two
or three head sets to be
| connected to the third-
step amplifier, the sec-

i and-step or the first-
step, and one head set
can be plugged in on the
second detector of the
cascade set. This is invaluable for
| testing at any time the relative
amount ¢f amplification of the differ-
ent amplifying units. The plug box
is so wired that the head sets are
| connected in series. The weakening
of the signals from plugging in two
extra head sets is scarcely percept-
ibte. This is owing to the extremely
§| high resistance of the vacuum space
in the amplifier bulbs. The addi-
tional resistance of one or two 4,000-
ohm head sets makes little differ-
ence.

The first-step amplifier differs
from the second and third only in
the design of the transformer. It

Views of Specially Arranged Loose Coupler and Complete
Messrs.,

Audion Receiving Set Used by
Gardner & lsaak Yery Successfully,

As can be seen from the photo, our re-
ceiving set is of somewhat elaborate design.
It consists brietly of tuning coil and rotary
condensers, two audion detectors connected
in cascade so as to amplify the signals.
and three one-step amplifiers to amplify
the signals as they come from the detect-
ors. This arrangement makes use of five
audion bulbs and their circuits for amplify-
ing the signals. The amplification is so
great that different parts of the circuits set
up siren or whistling effects which effect-
vally put a stop to the operation of the
set or further amplification. In this article
I will outline the specia!l circuits we had to
devise to make possible the efficient work-
ing of the many amplification units in one
set, without being hampered by siren
effects.

In Fig. 1 is shown the circuits for cas-
cade connection of two audion detectors
using one 6-volt storage battery to light
both filaments. This is different from re-
cently published circnits of the cascade
conncction using two batteries for heating
the filaments, and it will be noticed that
the 35-volt battery is shifted to a different
part of the circuit in the first detector from
where it would be if thev were not con-
nected in cascade. Tests seemed to indi-
cate that this circuit not only amplified as
much as the one using separate batteries
for heating the filament but amplified quite
perceptibly more.

This circuit may be used for receiving
from the continuous wave stations by
slightly changing the adjustment of the
heating current and 33-volt battery current
of the first detector. \We use the magnet
shown in the cut for helping to attain this

seems Very mnecessary
that the secondary of the
transformer of potential
circuit be not connected
direct between the grid
of the audion or amplifier bulb
and the filament, but that a
very small condenser, usually
bridged by a very high resist-
ance made of slate or a feucil
mark be interposed in the cir-
cuit. The purpose of the high
resistance is to prevent the bulb
becoming paralyzed by static
or strong signals, and should
not be any lower than is abso-
lutely necessary to accomplish
this effect. The audion detec-
tors seem to have only the
condenser, but it is likely there
is enough leakage through the
wood of the containing box to
accomplish this effect. In the
second and third-step amplifier
circuits shown the capacity be-
tween the two transformer
windings is sufficient, and the
illustration shows the adjust-
able high resistance made of
slate that we are using.

As shown, the cascade-can-
nected detectors are operated
from one G-volt storage bat-
tery, the first and second-step Fig. 2.
amplifiers from another, and
the third-step from still another. This
combination seems to be the only one we
could work out that would give the maxi-
mum amount of amplification and operate
without siren effects.

Fig. 3 shows views and part of circuits
of our tuning coil. We consider this coil
to be superior to any we have ever seen
described. It will cover any wave length up
to 16,000 meters or more without percepti-
www.americanradiohistorv.com

Fig. L

ble loss of efficiency from “dead ends” or
from the volume of wire necessary to be
used in a coil to cover the longer ranges,
giving very close adjustment over the en-
tire range. Every turn of the primary is
inductively connected to every turn of the
secondary, which is not the case where
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Double Audion *“‘Detector” Hook=Up.

tuning coil and loading coils are separate
units, and the coupling of the entire tuning
coil can be varied to ahout zero by simply
turning a knob. The additional turns of
wire up to the entire capacity can be added
to either primary or secondary, or both,
the windings being inductively connected
in the most efficient manner, a flexibility
not possible if tuning and loading coils are
made in two or more separate units, They
are arranged to be thrown in or out of the
circuit by throwing the switch or telephone
switchboard key shown in diagram, which
dead-ends both ends of same when throw-
ing them out of circuit.

It is a well-known fact that the audion is
a potentially operated device, and that with
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Diagram of 3 Aud?on “Amplifier’” Bulbs and 'Phone

Jack Circuits.
a given tuning coil the signals are louder
when the same wave length is tuned to in
the secondary circuit, by using more wire
and less condenser, than when using less
wire and more condenser.

This effect can be carried out to the
point where an ordinary variable condenser
is adjusted to nearly zero and more wire
is used in the secondary to ‘get the correct
wave length with a very percep*ible gain
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in the strength of signals. The flexibility
of this tuning coil allows this to be done,
and hence the great superiority of this
design for a tuner to be operated in con-
nection with an audion. Arlington tunes
in here with but 29 turns of the original
primary winding, while for the secondary
we use zero condenser and five times the
original secondary winding.

Qur aerial is “T"” shaped, and each half

Swifches

Jeczions of fumng

ol

Fig. 3. Special Hook=-Up of Loose-Coupler Windings to Pre-

vent “Dead=Ends.”

is about 500 feet long and averages 75 or
80 feet high.

We can hear Arlington at our station,
Aberdeen, S. D, very plainly every day
at this time of year unless there are
unusual conditions, and are now doing
most of our receiving by day. We can also
hear Springfield, Ill, send out the time
nearly every day at noon, and usually it
comes in quite loud. We are unable to
hear Key West, or San Diego or Mare
Island on the Pacific Coast at this time of
year, but we very often heard them in the
daytime when they sent out the time during
the winter.

The photo of tuning coil is not very good
and does not show it as we would like.
Also there will be seen a coil lying on top
of this coil or tuner, and a condenser
forming a separate circuit that has nothing
to do with the tuning coil proper and
should have been left out of the picture.
When the static is extremecly severe we
couple the tuning coil so loosely that no
signals at all come through, then we tune
in this extra coil and condenser to the
wave length, and by tipping it slightly to
ofte side it forms the coupling between the
primary and secondary of the tuning coil,
enabling us sometimes to read messages
that otherwise are drowned out by static.

[Editor's Note—A resistance of 9,000
ohms has been found very good for the
iron wire,‘;gore impedance coil linking up
the two . audion detectors in diagram

Fig. 1.}

WHY SAYVILLE RADIOQ STATION
WAS CLOSED.

{Continued from page 210.)

apparatus here shown working at full
activity and when hooked up with his
super-sensitive, special type, microphonic
amplifier in conjunction with the Arm-
strong Audion circuits the signals are so
foud that one can hardly stay in the room
while they are “coming in” through the
loud talker horn shown at the right of the
picture, When the wireless room windows
are open signals have been heard 600 to
700 feet away very clearly innumcrable
times. Mr. Apgar is certainly to be con-
gratulated on his excellent work. Thus
the experimenter comes into his own.

1
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OUR SUPPLEMENT

HE supplement accompanying this
issue of the Electrical Experi-
nienter shows the working draw-

ings for the construction of an improved
type wireless loose coupler, capable of
tuning in messages up to 4,000 meters wave
length, when used with an aerial at least
80 to 100 feet long, comprising four to
six strands, spaced three feet
apart and elevated 75 to 80 feet
above the ground. With larger
aerials, of course, much greater
wave length ranges are avail-
able with this instrument.

The drawings explain them-
selves and we will cover the
rincipal points involved in mak-
g the coupler brietly.

The primary and secondary
coils are provided with tuning
switches instead of sliders, in
accordance with the best prac-
tise now followed in building
such apparatus, and thus posi-
tive contact is always assured
throughout these circuits. Each
winding consists of one layer of
wire, wound on evenly, and the
taps for the various switch
points are provided for while
winding the coils by simply leaving a
loop in the wire and twisting this loop
so that it will hold itself in place. The
taps are evenly divided as regards the
total turns on the coils with respect to
the secondary winding, In the primary
coil one blade of the switch has its points
connected up to successive individual
turns; while the second blade of the
switch controls grouped units of turns,
which units are equal in number of turns.

The construction will be grasped by
looking at the drawings closely; full de-
tailed figures are not suggested for the
reason that most everyone will make up
the cabinet to suit himself from materials
at hand. This coupler may be made larger
or smaller, as preferred.

The primary interpolating switch is
simply constructed and the smaller knob
on same is joined rigidly to a movable
center shaft which is insulated from an
outside hollow shaft, and in this way two
circuits are carried up through the central
“combination” switch post.

A loading coil is suggested to he used
with this coupler, although it is not abso-
lutely necessary, excepting for tuning in
wave lengths above 1,500 meters. This is
shown in the drawing herewith, as are
also details of wood or fiber form, on
which to wind it.

There are eight tap leads brought out
from the loading coil and equally divided.
as perceived. This includes the starting
and finishing leads from the coil ; the wire
is simply looped out successively through
one of the slots as the coil is wound, in
order to provide for the cight tap leads,
which connect to the loading coil switch
points on the hard rubber switchboard
front of the primary cabinet of the coupler
The loading coil is made very thin, as will
be noted, so as to give it the well known
“pancake” coil effect, which is very de-
sirable in -wireless circuits; a thick coil of
this type .s not recommended.

Also in winding such a coil as this for
wireless circuits care should be taken to
“cross over” the turns or “stagger” them
as much as possible and not to keep them
even, as in winding magnet coils. This is
done to minimize the effect of distributed
capacity between turns.

A word of caution to those making such
instruments as this with tap leads brought
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out along the coils should be noted, and
the point in mind is this:

Such tap leads should in every case be
short-circuited at thetr twisting pownt
where they leave the coil, so that when a
number of sections of such a winding are
in use the current will not have to pass
through one section out and around
through such a tap lead or loop, back to
the next section. This would greatly re-
duce the efficiency of the coil. Therefore
the wire lead should have its insulation
scraped off about % inch from the wind-
ing layer proper, and preferably this point
on the lead should be soldered. For those
making use of Audion or Fleming valve
detectors, which are potcntially operated,
it is best to wind the secondary of the
coupler with much finer wire, say No. 30
or 32 B. & S. gauge. Some writers recom-
mend as fine as No. 36 wire for such de-
tectors, but it is doubtful if the damping
and resistance (which are directly related)
do not reduce the efficiency of the cir-
cuits of the coupler, and that the gain
created by using a greater number of
turns of fine wire to increase the second-
ary coupler potential is not off-set by the
high “damping” value of the circuit. This
can be experimented with, of course, by
the operator making use of such apparatus.

Regarding the secondary, spring contacts
are arranged inside the secondary form
and which make contact with the two
slider rods, upon which the secondary
moves back and forth, and in this way
current is carried in to and out of the sec-
ondary winding.

The arrangement shown for the second-
ary switch will be found very efficient and
handy indeed; also this one switch knob
will serve two purposes, viz., to adjust the
inductance value of the secondary, as well
as to vary the coupling or distance be-
tween the primary and secondary wind-
ings, by moving the secondary in to anc
out of the primary in the usual way.

Papcake Loading Corl
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Details of Loading Coil for Loose Coupler Shown
in Supplement.

INTERESTING NEW INVENTION

A door-knob connected with an electric
lamp that may be switched on by press-
ing a button has been patented by a New
York inventor. The invention is expected
to help materially in the sometimes diffi-
cult process of finding the keyhole after
dark. The door-knob is illuminated. The
same principle is applied to the doors and
dials of safes.
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AERIAL WIND STRESS PROTEC-
TION.

Considerable trouble is encountered by
amateurs utilizing trees for their aerial
supports, by the breaking of the aerial
wires, when the wind blows.

THE ELECTRICAL EXPERIMENTER

soned wood, 14x3x1% inches. The jaws
and switch lever are made of strip brass
or copper, 1 inch wide and 3 inch thick.
The lever is 8 inches long, constructed as
shown in Fig. 1. An Y%-inch hole is drilled
% inch from the end, while the other end
is twisted by placmg in a vise, SO as to
make a handle 2 inches long. The jaws
are built as shown in Fig. 2, standing 2
inches lngh with l-inch ﬂanges A piece
of brass 1 inch square and % inch thick
is placed between the jaws to prop-
erly space them, and also to stop the lever
in the proper position. An %-inch hole is
now dJrilled through the jaws and a piece
of s'rip copper or brass, % inch from the
bottom, and a rivet inserted and upset,

The jaw holding the lever i1s made simi-
lar to the above, with the exception that
the hole is drilled % inch from the top
instead of the bottom; no piece of strip
copper being inserted between the jaws,
the switch lever taking its place.

To insulate the switch properly two
6-inch porcelain tubes are used. Holes are
bored a little larger than the diameter of
the tubes, 1 inch from the ends of the
base. and the tubes are slipped through and
wedged. TFour standards are now made
upon which the ends of the tubes are
clamped with heavy copper wire and the

Balance “Strain'” Weight for Tree Aerials.

The common method of overcoming this
is to allow considerable slack in the wires,
which decreases the efficiency and also
gives the aerial a saggy appearance.

However in the illustration herewith
given is shown an easier way of eliminat-
ing this disadvantage, which will keep the
aerial tight at all times, regardless of how
strongly the wind blows of how much the
tree sways.

A pulley is hung loosely on a limb at
the top of the tree and a small rope run
through it to the aerial spreader, the other
end of the rope being fastened to a post
on the ground, 20 or 25 feet from the base
of the tree.

A 50-pound weight (a railroad iron is
suitable) is attached to the rope, as de-
scribed, and perfect protection is nmow in-
sured against snapping wires. Contrib-
uted by ARTHUR DARLINTG

TRY THIS ON YOUR VICTROLA
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Can You Read This Message?

HOME-MADE LIGHTNING
SWITCH.

The high price of lightning switches pre-
vents many wireless amateurs from pro-
tecting their homes or wireless stations
proaaerly The one here described is cheap,
well-insulated and capable of carrying 100
amperes.

The switch base is made of well-sea-
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Government, It will have a power of 30
kilowatts against the five of the original
plant, and will be used principally as a
relay for messages between the Atlantic and
Pacific Coast stations and, when necessary,
for communication with Panama

A BATTERYLESS CODE TEACHER.

Having an aerial parallel to the A. C.
electric light wires, I hear.a steady buzz,
when the phones are connected in series
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Home-Made Lightning Switch.

standards are now screwed to the side of
the house or shop, convenient to the lead-
in wire. If the switch is not protected
normally from the weather, it should be
covered with a box. Contributed by
ARTHUR DARLING.

SOMERVILLE, MASS., BOY RADIO
OPERATOR.

The management of the ITotel Thorwald,
Gloucester, is much pleased with the work
of one of its employes, Willis Herbert Far-
num, who has installed a wireless station
there which allows the guests the privilege
of receiving wireless messages of all the
latest news, including sports, war news,
movements of vesscls, weather reports and
the correct time. The station is in touch
with stations as far north as Halifax, N. S,
and as far south as Key West, Fla. Mr.
Farnum has been an interested student of
wireless telegraphy for several years, and
is now gaining considerable fame as an
expert operator.

NAVY ENLARGING WIRELESS
STATION AT NEW ORLEANS.
Work on enlarging the naval radjo station
at New Orleans and installing more power-

ful instruments is nearing completion
As rebuilt the New Orleans station will
be the second largest of those owned by the
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Code Learning by Induction Current from Ilo
ait A, C. Circuit.

with the aerial and ground, and have used
it to advantage, as shown in the diagram,
to practise the code. No buzzers or bat-

teries are needed.
Contributed by R. SHANAHAN.

NEW HIGH POWER GOVERN-
MENT RADIO.

The Navy Department is planning to con-
struct a new high power radio station on
Puget Sound, probably at Keyport, near
Bremerton, Wash. The plant will be one
of the most modern stations ever built and
will have towers 400 feet high. It is also
reported that another wireless station will
be erected on the Vopper River Flats at
Cordova, Alaska.

A NEW RADIO VARIABLE
CONDENSER.

A new variable condenser, which works.
different from any of the other condensers
on the market, has been invented by Eugene
Turney, the originator of the Crystaloi de-
tector. )

The photograph herewith illustrates the
complete condenser, which conststs virtually
of 35 circular aluminum plates, supported
on two rods, one of which is half insulated,
and which are enclosed in a glass cylinder.
On each side of the plate is an insulated
washer, and the plates are alternately ar-
ranged on the rods so that when they are
moved by means of a small handle, as
shown, one plate will make contact with
one rod, while its adjoining plate makes
contact with the other rod, and so on. Im
this way the plates are varied just by pull-
ing them in or out and consequently vary-

New Variable Condenser for Radio Work.

ing the capacity. When they are fully in,
the capacity is at zero; as the plates are
not then connected to the metallic rods,
since one of them is half insulated, there-
fore that portion is at the end.

With such a condenser short circuits are
eliminated, which is the main difficulty in
the present rotary variable condenser. Two
types of such condenser are now being
marketed, one of 35 and another of 350
plates.
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WIRELESS AND MIND READING.

ANY acts before the public profess
M to transmit mind waves by mental
—  tclepathy, but whether they do or
not is always the debatable question. How-
ever, for the parlor entertainer it is a very
sumple manner to carry out such an act with
the aid of a miniature wireless outfit car-
ried on the person. Ifor ordinary dis-
tances up to 50 or 75 feet and more, a
buzzer of ordinary type will serve as the
transmitter, excited by a flashlight bat-
tery, and both carried in the pockets or
on a belt. Down the leg is run a 2-con-
ductor cable of lamp cord connecting to
the battery and buzzer as scen at I7igs.
A and B. For aerial and ground a piece
of lamp cord or high tension cable is
carried up the back under the coat and
down the pant leg as shown. No dan-
ger whatever is present from accidental
shock, etc, with a buzzer, but for the
most reliable work in the largest audi-
torium, a small spark coil of ¥4 to 14
inch spark capacity, should be used. A
%4 inch coil can be run, for instance on 1
or 2 dry cells of flashlight battery, so
as to keep the power down. In this case,
extra heavy high tension cable must be
used for aerial and ground. The coil or

o buzzer
or —
spk.coil

lamp cord! |
fo belf

Wireless for Fake Mind Reading Act,

buzzer circuit is closed thru contact
pieces of brass secured under the sole
of the shoe. The receptor comprises a
detector (preferably a Radioson or
other constantly adjusted type), and a
wireless receiver T, (1,000 ohms resist-
ance is best), The regular telegraph code
is used and by learning this, both parties
can work together nicely. It works out
like this: A common act is that where a
gentleman goes about the auditorium or
parlor asking each person the name of
the song they desired played by his ac-
complice on the stage, who is usually a
lady, who can easily cover over the
telephone receiver with her hair with-
out exciting suspicion. Now most
“sharpers” who see such acts at once
deduce that all of the gentleman’s queries
are keyed by the way i which he ex-
presses each request of his accomplice or
rather by the juxtaposition of certain
words in the query. This is a common
scheme long used for the purpose, but
to-day something better is required in
high grade entertainments. Hence with
this wireless scheme, the speaker has
them all guessing bLecause each request
can be stated in exactly the sajne way
and tone of voice. For instance, ‘Play
this gentleman's selection,” etc., and this
same line ¢an be used right along, chang-
ing it to suit when referring to a lady,
of course. It is usual to number the

THE ELECTRICAL EXPERIMENTER

HOW TO PLUMB AN AERIAL
MAST.

_To plumb a mast fasten to the top of it a
piece of wood projecting out about 9 inches.
Suspend to this a window iron or other
weight by means of a string, bringing the

Plumbing an Aerial Mast.

weight near the ground. Now adjust the
pole on parallel with the weighted string,
allowing 9 inches between them, thus creat-
ing a perpendicular pole.
Contributed by
WALTER FRANSEEN,

ELIMINATION OF INDUCTANCE
DISTURBANCES.

A clever method has been suggested and
found to be successful in practise for the
climination of sounds in wireless telephone
receivers produced by neighboring power
lines. This method is depicted in the draw-
ing, which is self-explanatory. A five-slide
tuning coil, three adjustable condensers, de-
tector and telephone rec:ivers are necessary.
Probably a three-slide tuning coil will fulfil
the purpose if the end connections on the
coil are used in place of two of the slid:rs
However, the five sliders give a wide range
of adjustability which allows of some won-
derful tuning possibilities, including the
tuning out of unwantcd radio signals. It
may be found som->what difticult at first to
manipulate the five sliders, but a little prac-

tighty

A Five=Slide Tuning Coil Proves

Selective,

tise will soon familiarize the operator with
the best methods to pursue.
Contributed by ¥, KAN1.

songs for such an act and then the “wire-
less actor” simply has to transmit the
number to his assistant on the stage.
TFor example, if “Annie Laurie” was No.
17 on the made-up list, then 1 and 7 in
code are transmitted via radio, 1 being
equivalent to dot, dash, dash, dot, and 7
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A “PERMANENT” WIRELESS
DETECTOR.

No doubt many an amateur has gazed
at the advertisements of “Permanent” de-
tectors and wished he possesscd one of
these wonders that can neither be knocked
out, burned out nor kicked out, and that
eclipses all others in sensitiveness. But
usually the price is a little “steep.”

The detector 1 shall describe is per-
manent, and it takes a stronger-than-usual
current to burn it out. The sensitiveness
all depends upon the construction.

Sclect a piece of thick annealed glass
tubing (such as water gauge tube) with a
bore of %4 inch. The tube should be 1 inch
long. Get a piece of galena that will
closely fit into the tube. This galena must
be sensitive, and with as many sensitive
spots as possible. 1 remember breaking
up scveral ounces of galena before I found
the piece I wanted, Slide this crystal into
the middle of the tube and seal it in place
by letting a little red sealing wax run in
along the inside of the tube from both
ends. A candle is very good for this oper-
ation. But be sure that the crystal is not
covered up. There should be at least 14
inch of open space on the crystal at each
end, and these two spots must be sensitive,
which means a nice place for trouble if
they are not. Take a pin and cut off the
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Permanent Detector Easily Made.

wax evenly all the way around the inside of
the tube (see drawing).

Next, some metal (brass) filings are filled
in at each end, making contact with the
crystal, and the contact rods are pushed in
after the filings. These contact rods are
common switch points with the heads filed
down to fit the tube. These rods fit into
two binding posts as per drawing, which
completes the working parts. The whole
is then mounted on a base with two other
binding posts for connecting to the circuit.

It will take a little time and patience to
test out the crystals and assemble the de-
tector, but once in operation it stays in
operation. Drop it on the floor, sling it
around, shake it! So long as you don't hit
the tube with a hammer the detector re-
mains as good as ever.

1f no suitable galena can be found silicon
can be used.

Contributed by

EARL H. SWANSON.

to dash, dash, dot, dot. By knowing the
code, the name of a song whispered to
the gentleman can be transmitted if per-
chance it didn’t happen to be on the
numbered schedule. A quenched spark
gap should be used on the spark coil to
elimmate the noise, and the buzzer or
the coil must be specially built or well
muffled to prevent the vibrator hum be-
ing heard by the auditors—H. W. S,
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N HOW-STO-MAKE-IT DEPARIMENT B |

This department will award the following monthly prices: FIRST PRIZE $300; SECOND PRIZE $z.00; THIRD PRIZE, $1.00.

The idea of this department is to accomplish new things with old apparatus or old material, and

for the most useful, practical and origimal

Mea submitted to the Editors of this department, a monthlrl- series of prizes will be awarded. For the best ideas submitted a prize of $s.e0 will
i

be given; for the second best idea a $z.00 prize, and for the t
We will make the mechanical drawings.

are sufficient.

rd best a prize of $1.00. The article neced not be very claborate, and rough sketches

FIRST PRIZE $3.00.

A FEW ELECTRICAL KINKS.

Two Uses of a Selenium Cell.

To make a s¢lenium cell burglar alarm:
Place the cell (Fig. 1) inside the keyhole
of door or safe and connect with bell and
battery, using a relay. When burglar flashes
lamp the cell closes relay, which rings bell
in local circuit.

Using a selenium cell to test candle
power of lamps: Connect as shown in Fig.
2, using same voltage each time. Use a gal-
vanometer, which can have its scale spe-
cially calibrated. The meter may be cali-
brated by using lamps of different known
candle power.

A novel static see-saw is illustrated here-
with and can be worked on any Whimshurst
machine. Connect the two chains T T to
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Some Handy Electrical Kinks.

the poles of the machine and start the see-
saw. The action is simple. The one pole
attracts the brass rod and then repels it, the
brass rod being charged with electricity.
This is distributed all over the surface and
is attracted by the other ball, and so on.
Small and very light cardboard figures may
be mounted on the ends of the rod. Brass
balls can be tried on the rod, placing them
opposite the fixed balls.
Contributed by EARL DIETRICH.

HOW TO DO SOLDERING.

Although soldering is not under the head
of electricity, it is so closely allied to elec-
trical work, not only in practical but ex-
perimental and wireless work, that any in-
formation on it ought to be welcomed by
readers of this magazine who still twist
their wire tightly and expect to get a per-
fect, low resistance joint.

To heat the soldering iron you will re-
quire a stove or fire, but the best and most
convenient method is to use a Bunsen gas
burner. A wire support for the iron should
be made as suggested in the sketch.

The “dip” solution may be made by dis-
solving zinc in muriatic acid until it is
completely “killed” or ceases to bubble, and
then diluting the acid with about five times
its volume of clear water. This is poured
in a porcelain or glass container and is

SECOND PRIZE $2.00.

A DOUBLE-TONE AUTO-HORN.

By inserting a little resistance in series
with an automobile horn or other electric
signal the tone may be lowered more or
less, depending upon the amount of re-
sistance set into the circuit.

Oftentimes it is very undesirable to blow
an auto horn while passing through a town

Two Tone Electric Auto Horn.

at late hours. as some electric signals are
very unpleasant to the near-by inhabitants.
A simple way to work the above scheme
out is to make a double contact push but-
ton, which is very clearly explained in the
diagram given herewith.

Two or three feet of No. 22 or 24 soft
iron or German silver insulated wire will
be about right for the average electric sig-
nal, such as is used on automobiles and
motor boats. A very convenient place for
the resistance can be made by cutting a
groove in the base of the push button, as
shown in Fig. 2, By pressing the button
slightly the signal will sound about half
tone; press the button a little harder and
the signal will sound at full tone. Con-
tributed by  H. CORCELL STUART.

kept handy necar the burner for conven-
ience.

The flux should by all means be non-
corrosive; tallow is as good a thing as can
be obtained, although hard to work with.
There are many preparations on the mar-
ket that are good (as Solderall, No-cor-
rode, etc.), and it is very much easier and
cheaper to buy a small can of some reliable
make. By all means use soft solder; wire
solder fills every demand.

1P
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Essentials of a Soldering Outnt.

Light the burner and adjust it till it
gives a clear, blue flame, and lay the iron
on the support so it is in the upper or
hottest part of the flame. Meanwhile clean
the parts to be soldered and give them a
thin coat of flux. Remember, metals
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THIRDJPRIZE:$1.00. .

A HOME-MADE ELECTRIC BELL.

To make a cheap yet satisfactory elec-
tric bell cut out a small board, six inches
square with a one-inch square projection
at one end, as illustrated. To this board
screw a block of wood, 3x%x¥% inches,
and fasten an electromagnet to the latter,
as shown. In the center at the bottom of
the board attach another block, 1x¥x%
inch, and to this screw a piece of clock
or brass spring with a soft hammer af-
fixed, which should be long enough to ex-
tend past the two ends of the electromag-
net. On the inside of this spring rivet
a small brass strip and then solder a
piece of silver on it. Then bend the
brass strip, as depicted in sketch. A small
thumbscrew should now be attached in such

o bawvery

Home=Made Electric Bell.

a manner that the silver point of same
touches the silver on the strip. Ap old
hicycle or alarm bell gong is fastened by a
screw to the projection at the top of the
board, and the wiring arranged as per out-
line herewith given. We now have a com-
plete and uscful little electric bell that wilf
be found very serviceable. If desired, two
binding posts may be fastened to the end of
the base. Contributed by
WILLIAM WINTERS.

MUST be bright and clean, eise the solder
will not “How.”’

When the iron is hot enough {(not red
hot) dip it for an instant into the “dip"
solution, then touch it to the solder and
give it a good coat. This is called tinning.
The parts should now be tinned by passing
the iron over them, then press together and
rub iron on top, resulting in an electrically
perfect joint, Be sure the solder flows
evenly and smoothly through the joint.

The iron is hot enough when green
flames are seen around its edge, and it may
be necessary to file a clean surface on it
if it gets red hot, as this burns the solder
off. In closing, I repeat: Always keep the
iron well tinned and the parts well cleaned,
and success will invariably follow.

Contributed by

THOMAS W. BENSON.



www.americanradiohistory.com

September, 1915

HINTS ON ELECTRO-MAGNETS.

The principle of most electric instruments,
as well as machinery, is based upon the
electro-magnet, for the construction of
which the following directions will be found
very serviceable.

First, remember that the nearer to the
iron core the coils are wound, the stronger
the magnet. Secondly, a magnct does not
increase in strength materially aifter the
wire is wound on deeper than the diameter
of the core. That is, if a core is % inch in
diameter it should not be wound to a diame-
ter of over 1% inches. If a weak current
is used, wind with small wire; the less cur-
rent. utilized, the smaller the wire. For
telegraph coils and bells use about 1% inch
core 2% inches long, and wind to a diame-
ter of 1 to 1% inches with No. 24 or No.
26 copper wire. To make a single magnet,
take a large wire nail or soft round iron
bar 2% to 3 inches long. Cut a circle of
stiff thin wood or cardboard and, after
fastening it on the bar, wind with No. 26
or 28 magnet wire, taking care not to
injure the insulation. Apply a coat or two
of gum shellac or dip in melted paraffine
for a few minutes, and dry. Fig. A shows
bobbin of magnet ready to be wound; at
Fig. B it is already wound. C and D are
the discs of wood or cardboard. and E illus-
trates a double magnet. A side view of the
magnet is shown at F. The iron cores G G
may be riveted onto the iron yoke Y cor se-
cured by machine screws. The yoke Y
should have the same cross-sectional area

Hints on Making Electro-Magnets.

as the cores G, or even a greater area.
Tapering the pole faces as shown increases
the pull on the armature, as it raises the
flux density at this point. Contributed by
E. THOMPSON.

STUNT FOR BATTERY TELE:
PHONES.

Herewith ,is a handy time-saving stun:
for those using ordinary battery telephones.

In Fig. 1 'E and F are the regular talk-
ing contact springs, E going to the trans-
mitter and'F to the induction coil, P and
S, see Fig. 2. G and H are brass arms.
serving as supports for the springs, A, B.
C and D. These springs are made of
spring brass, and are about 1% inches long,
3-16 inch wide and quite stiff (about No.
24 gauge). The springs, A and C, have a
piece of platinum wire inserted at their
ends, which make contact on two pieces of
platinum foil on springs, B and D. The
springs A, B, C and D are insulated from
each other and from their supports by
means of fiber washers between them, and
the whole clamped together by a screw
and nut, as shown. On top and bottom of
the hook saw or file out two recesses an‘
fit into them two pieces of fiber % inch
tquare by 3% inch thick. These actuate he
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springs A, B, C and D. The hook spring,
tending to push the hook up, is not shown
for the sake of clearness.

Referring to Fig. 2 it will be seen that
four wires are required for a full metallic
system; but inasmuch as the No. 4 wire is
used for ringing only, 1t may be substituted
by the ground as shown, the dotted line in-

2 ;'l StotionA”

Ringing Circuits for Battery

Telephones.

Automatic Bell

dicating the No. 4 wire if used. By fol-
lowing out the circuits in Fig. 2 it will be
evident that raising the receiver from the
hook at station A, will ring up station B,
which will continue to ring until B answers
his telephone or A replaces his receiver on
the hook. R B is the common ringing bat-
tery for the system. Wires 1 and 2 are
used for talking and wires 2, 3 and 4 (or
ground) for ringing. There are no push
buttons or switches o operate in this im-
proved system, and only three wires are
really necessary.

Contributed by

FRANK G. CASEY.

A MINIATURE ELECTRIC RAIL-
WAY SIGNAL.

Those interested in small electric rail-
ways in miniature will probably like to
construct a double lamp signal, electrical-
ly operated by a solenoid magnet, as the
sketch here shows. It is very simply made
and a single, low voltage battery lamp
serves the purpose.

" Referring to the sketch, A is a solenoid
coil, corresponding to an ordinary bell
magnet and inside of this a movable iron
core M can slide up or down. This slid-
ing iron plunger M is joined to a pivoted
arm L. On the end of this arm is mounted
a shutter H. Two small shields with
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T.we=Woy Miniature Electric Railway Signal.

white and red glasses I' and G are mounted
in one end of a light-proof casing E. J
1S a minature lamp socket holdmg the
small tungsten lamp, as observed. This
lamp is supposed to be kept burning, while
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the miniature railway is in operation and
the white and red or green and red signals,
as desired, are shown alternately, by suit-
ably arranged automatic or other switch
contacts, to open and close the solenoid
coil circuit. The solenoid may be wound
with about 40 yards of No. 26 magnet
wire or with a somewhat larger wire than
this. Contributed by 1. WITT.

A HANDY BATTERY LAMP MOUNT.

The following .is the description of a
handy and simple mount for lamps. Pro-
cure a sheet of springy brass and cut a
strip about 5 inches long and 1 inch wide,
but leave a hole in the center large enough
to admit a miniature lamp adapter. This is
to be placed in the hole and supported by
two pieces of brass, bent and soldered, as
clearly shown in the sketch. The brass
(large) strip, of course, must also be bent
exactly as shown in sketch. Then, lastly,
screw a lamp into the adapter and the
device is ready. Snap it on to a dry cell
and it is ready for use, as shown. The
battery cannot be short circuited, as the
brass strip is in connection with the zinc
when attached and the carbon of the bat-
tery individually in connection, with the
base of the lamp just protruding a little so
that carbon, screw and base of lamp touch.
If the light is not wanted the lamp may be

Simple Lamp Adapter for Dry Cells.

slightly turned to the right, thus opening
the circuit. If battery is run down the out-
fit can be quickly clasped to another in
three seconds.
Contributed by
HENRY BOWEN.

QUICKLY MADE CONDENSERS.

When in need of a small condenser for
receiving, one can be easily made as fol-
lows :

Procure a small memorandum or note-
book {such as those given away to adver-
tise medicine, etc.) and some tin-foil. Cut
the tin-foil sheets a trifie smaller than the
leaves of the book and insert a sheet of
foil between each leaf until the desired
number of sheets are obtained to give the
proper -capacity, allowing the ends to pro-
trude alternately on each side for connec-
tions,

Should a permanent condenser be re-
quired, the book containing the foil may be
soaked in hot paraffine wax and pressed
with weights; then mount it in a case. But
for temporary use a weight placed on the
book is sufficient. Constributed by

FRANK HAVERLAN, JR.
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“AND THE WORM CAN’T ESCAPE!’

A rather peculiar experiment may be per-
formed with the following articles, to wit:
One worm (ordinary garden varlety) one
The cop-

and it should be about 3/16 inch at least
smaller all around than the silver piece. If
now the worm is placed on top of the copper
coin, it will be found that it cannot get off
same, as every time he gets his damp body

in contact with the two different coins it

sets up an electro-motive force through the

. circuit so provided, which givzs Mr. Worm,

. of course, an appreciable shock:

so much

.l so, in fact, that he prefers to stay on the
]

top coin.
Contributed by G. HUGO.
[What happens to such an experiment as
this, 1w case the worm is kept on the top
ot long enough to become thoroughly dry,
the author of the experiment does not

It will probably make the worm turn!
G. H.
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The Weorm Can’t Get offi the Coins.

A GEISSLER TUBE STAND.

Many experimenters have no doubt often
wanted to know a simple way in which to
mount Geissler tubes. Ifere is a way to
mount it. Obtain a piece of wood, marble

or glass. Take the brass parts from an old
flashlight battery and bend them as seen
in the sketch. Cut or file slots in both

springs and the tube can then be snappel
into place.

The secondary spark coil leads

Geissler Tube Stand.

connect to the two binding posts, TT
Contributed by
LLOYD STRATTON

ORGANIZE WIRELESS SOCIETY
AT ATLANTA, GA.

A wireless society has been organized at
Atlanta, Ga., to advance the interests of
wireless amateurs and is known as the At-
lanta Radio Club. Communications from
amateurs within 100 miles from Atlanta are
solicited by the club.

Amateur operators, or those wishing to
become such, are requested to mterchange
ideas with the members of this society. All
correspondence should be addressed to M.
A. Herzog, secretary, 16 Faiih street. A*-
lanta, Ga.
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A MOTOR ATTACHMENT FOR
BOATS.

Fig 1

Attaching Small Battery Motors to Model Boats.

Toy boats, such as miniature yachts, sail-
boats, etc., .can be electrically propelled by
means of a motor acting as the chief pro-
p:lling agent. Sketch at Fig. 1 shows how
motor is fastened on the end of boat, and
by means of its shaft and belting is pro-
pelling the vessel by turning the shaft of the
propeller, fastened and suprorted by two
wir2 supporters “A."  For battery power a
3-volt Radio Nitrogen Battery is the choice.
instcad of loading. the vessel with less pow-
erful one delivering only 134 volts or so.
Two of these powerful cells will operate the
motor at a terrific speed and will rapidly
propel the vessel it is attached to. Paddle
wheels can also be used, Two should prop-

erly be employed, and the diagram at Fig. 2

shows the arrangement for this method, if
preferred.
placed in the lower part of the vessel and
can be controlled by a switch conveniently
located. Contributed by

WA, WARNECKE, JR.

A STATIC EXPERIMENT,

Here is an expenment for static ma-
chines. Take a piece of paraftine paper
about 2 inches long and roll it. On this
paste a piece of tinfoil and let it hang down
about 1% inches from the paper. Now
p-ace the paper in left hand and hold over
the balls on the machine. Start the static

Narorone Poper” v :
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Static Machine Experiment.
machine and then let go and watch the tin-

foil fiy back and forth very rapidly.
Contributed bv A. J. BOLDIZAR,
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HOW TO FROST GLASS.

By proper chemical treatment glass elec-
tric bulbs will have the same appearance
and do the same work as glass subjected to
grinding.

In 2 ounces of ether dissolve 90 grains
of gum sardarac and 20 grains of gum
mastic. One ounce of fresh benzole is
added later. The solution should be poured
quickly and evenly over the surface to be
irosted. -Contributed by

W. WESTON.

QUICK STOP FOR ELECTRIC
MOTORS.

One of the simplest ways in which to
stop an electric motor employmg the usual
no-voltage release type starting box, is to
connect a push button acruss the electro-
magnet on the face of the box. When this
push button is depressed it short-circuits
the magnet coil and the arm of the starting
box is quickly released, cutting off the
power to the motor.

“Stop " push botton
¥

Quick-Stop Motor Contrel by Push Buatton.

This principle is used to a great extent in
the various styles of push button type
electro-magnetic controllers on the market.

A “WALLOSCOPE” FOR ELEC-
TRICIANS.

The drawing herewith shows what [
have termned a “Walloscope;" it will be
found of great help to electrical contract-
ors, wiremen, machinists, or in fact anyone
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Inspecting Lamp for

Otners.
who in the course of his work finds it nec-
essary to employ a special instrument to
look into places which cannot be seen
otherwise. The following device will be
found very handy in such a case;

It consists of a regular small size pocket
flashlight fastened on the end of a handle,
which also carries a mirror, in which to
view corners with, etc. Contributed by
CARL S. DRESS.

AMATEUR -WIRELESS STATION
NEARLY READY.

The boys of Mt. Sterling, Til, have their
wireless station about ready and expect to
be able to receive messages in a few days.
When this is in running order, the weather
reports sent out by the Government from
the Illiopolis wireless station will be picked
up by them.

r-"-a’_
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Etectricians and
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WRINKLES — RECIPES — FORMULAS

Edited by S. GERNSBACK

Under this bheading we will publish every month
useful information in Mechames, Electricity and
Chemistry. We shall be pleased, of course, 10 have
our readers seud us any recipes, formulas, wrinkles,
new ideas, elc., useful to the experimenter, which
will be duly pmd for, upon publ:cahon, 1( acccplahle

EXPERIMENTERS APHORISMS.

In tne foliowing, we wish to give to the
Experimenter some hints as to the usc of the
diffierent ingredients pnd hw te work them:

(1) Always bear In mind that exact working
of a formula requires ACCURACY, CLEANLI-
NESS, PATIENCE, and SKILL,

(2) Know what you arc about, before you start
to experiment,

(3) “THE HISTORY OF FAILURES IS THE
HISTORY OF SUCCLESS” goes an old adage, and
it applies well te the experimenter.

(4) Many times impure, wrong or deteriorated
raw materials, spell FAILURE instead of SUC-
CESS.

(5} A great many of the chemicals and in~

gredients required, cannot be obtained from
drug stores; buy them at a reputable suPply
house.

(6) BEFORE CONDEMNING A FORMULA, be
sure the fault does not lie with the manner of
handling it, or the purity of the ingredients,

(7) Be sure to mix the materials comprising
a certain formula in the proper sequence.

(8) When starting to prepare a mixture,
especlally one containing liquids, ask Yourself:
“1S THE SPECIFIC GRAVITY CORRECT, AS
INDICATED BY A HYDROMETER? IS THE
TEMPERATURE RIGHT? 1S THE QUANTITY

OR WEIGHT RIGHT?

(9) Acids and water, when mixed, should be
manipulated in the proper manner, i. E
ACID SHOULD BE POURED INTO THE
WATER, and not vice versa, as the solution is
liable to be forcibly ejected from the containing
vessel and into the mixer's face.

(10) For any Kkind of SYSTEMATIC WORK,
8 floating THERMOMETER and HYDROM-

ETER, as well as measuring glasses and
scales, should always be provided, as GUESS-

WORK is EXPENSIVE, and SOMETIMES
FATAL.
(11) Put labels on ALL bottles, boxes and

packages with FULL INSCRIPTION as to their
contents, it will avoid troubles and mistakes.
(12> Remember that a beginner cannot expect
to make articles AT FIRST, which will ¢com=
pare with regular manufactured products.

FORMULA 13.
Welding.

W elding Composition—Dissolve in water
30 parts of Borar, 4 parts of Sal Ammo-
niac, 4 parts of Cvanide of Potash. Evapo-
rate the water at a low temperature.

Welding Fluxr.—Pulverize the following
ingredients: 2 oz. of Copperas, 1 oz. of
Saltpeter, 6 oz. of Sait, 1 oz. ot Oxide of
Manganese, 1 oz. of Cyanide of Potash.
Mix together with 3 lbs. of good [Velding
Sand.

Welding Powders—Calcine and pulverize
together 50 parts of fron Filings, & parts
of Sal Awmmoniac, 3 parts of Borax, 2%
parts of Copaiba Balsam.

To Weld Cast Iron—Take of good, clear
White Sand, 3 parts; Refined Solton, 1
part; Fosterine, 1 part; Rock Salt, 1 part;
mix all toorether ake the two pieces of cast
iron, heat them in a moderate charcoal fire,
occasionally taking them out while heating
and dipping them into the composition
until they are of a proper heat to weld.
then at once lay them on the anvil and
gently hammer them together.

To Weld Cast Iron—The best way of
weldmg cast iron is to take it at a very
intense heat, closely approaching the melt-
ing point. Tn this state it will be found
sufficiently malleable to stand welding by
the hammer.

Composition Used to Weld Cast Steel —
10 parts Borar, 1 part Sal Ammoniac.
Grind or pound them thoroughly together,
then fuse them in a metal pot over a clear
fire, taking care to continue the heat until
all spume has disappeared from the sur-
face. 'When the liquid appears clear the
composition is ready to be poured out to
cool and concrete; afterwan 1 being ground
to a fine powder, it is ready for use. To
use this composition the steel to be welded
is raised to a heat which may be expressed
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as “bright ycllow.” It is then dipped
among the wclding powder and again
placed in the lire untit it attains the same
dcgree of heat as before. It is then rcady
to be placed under the hammer.

Composition for Welding Cast Sieel—
Pulverize borax, any quantity, and slightly
color it with dragon’s blood. Heat the
stcel red hot, shakc the borax over it;
p.ace it again in the nre tll the borax
smokes on the stecl, which will be much
below the ordinary welding hcat, and then
hamnmer it,

German 1Velding Powder —4 parts fron
Turnings, 8 parts Borarx, 2 parts Borate of
Iron, 1 part Water.

Welding a Small P’iece of fron Upon a
Large One, with Only a Light [eat.—{t
is often desirable to weld a small bit of
iron upon a large bar, when the large piece
must be heated equally hot as the small
once. To save this take Borax, 1 Ib., Ked
Oxide of fron, 1 to 2 oz, Melt them to-
gether in a crucible, and when cold pul-
verize it and kcep the powder dry for use.
When you want to perform the operation,
just bring the large piece to a white heat,
having a good welding heat upon the small
slip; take thc large one from the fire and
sprinkle some of the powder upon the
place, and bring the other upon it, applying
the hammer smartly, and the weld will be
as good as couhl be made with the greater
heat without the powder.

Belgian Velding Powder—1,000 parts
Ifron Filings, 500 parts Boraxr, 80 parts
Balsam of Copatba or other resinous oil,
78 parts Sal Ammoniac. Mix all well to-
gether, heat and pulverize completely. The
‘surfaces to be welded are powdered with
the composition and then brought to a
cherry-red heat, at which the powder melts,
when the portions to be united are taken
from the fire and joined. If the pieces to
be welded are too large to be both intro-
duced into the forge, one can be frst
heated with the welding powder to a
cherry-red heat and the other afterward to
a white heat, after which the welding may
be effected. S G
FORMULAE FOR INVISIBLE INKS

AND SILVER PLATING.

No. 1.—20 parts water, 1 part sulphuric
acid. Add the acid to the water and not
the water to the acid. Unless care is taken
that this is done, the heat developed by
the dissociation of the acid may break the
vessel. Use with a clean steel pen, and
when writing is dried it will become in
visible, unless the pen has scratched the
surface. To read, hold the paper for a
moment near a red-hot stove or before a
ezas flame.

No. 2—1 oz citrate of potash, § oz.
water. Make a complete solution and use
same as No. 1,

Sympathetic Ink.

Dissolve chloride or nitrate of cobalt in
water. When warmed slightly before a
fire the writing will show; on exposure to
moist air it will disappear.

Silver-plating Fluid.

One oz. silver nitrate, 12 oz. rain water.
Dissolve and add 2 oz. of potassium cyvan-
ide. (The latter should be carefully han-
dled, as it is Poisonous.} Clean the article
thoroughly and apply the fluid by rubbing.
The fluid may be used on detector parts, hut
as the deposited film of silver is not very
substantial it would not do for articles
which are to be continually carried in the
pocket, etc. Contribhuted hy

A. D. R. FRASER.

Why not subscribe to-day? Don't
miss the many good articles in store for
you.
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REGARDING WOOD STAINS,.

ACIDS AND INVISIBLE INKS.

I wish to call your attcntion to the in-
visible ink recipes on page 100 of the July,
1915, issue by Mr. K. K. Knaell, particularly
to No. 3. I havc used with very good suc-
cess a formula composed of 50 grains of
chloride of cobalt, 1 ounce of water and
10 minins of glycerine; the latter being
added to give body to the writing fluid, [
think if the formulas mentioned by Mr.
KKnaell had this addition the writing guality
would be increased.

The Proper Use of Sulphuric Acid.

This article is written for the benefit of
amatcur electrical and wireless experiment-
ers as well as those intercsted in chemistry,
not familiar with the dangers which may
arisc if sulphuric acid is not properly used.

Sulphuric acid is chiefly used in electri-
cal experiments in the construction of elec-
trical batteries. Ii 15 commonly and com-~
mercially known as “sulphuric acid,” but
there are other names under Wthh it is
termed and sold, i. e, “hydrogen sulphate,”
“hydric sulphate,” “oil of vitriol,” etc.

it is a thick, heavy, oily, sour and cor-
rosive lignid, and in its pure state is with-
ont odor or color. It boils at 338 degrees
and [reezes at about zero.

The fact has been repeatedly illustrated
in experiments already performed that sul-
phuric acid has a very strong tendency to
absorlh water and form compounds with it,
thereby causing great heat to be formed in
this action, and attention is called to the
necessity for caution in mixing the liquid.

ALWAYS POUR sulphuric acid IN
SMALL QUANTITIES INTQO the water
while stirring the same VIGOROUSLY.
It 1s also well to work with such chemicals
as sulphuric acid, nitric acid, hydrochloric
acid, etc., where a draught of air can be
created to prevent the poisonous fumes.
{rom being inhaled into the lungs.

Wood Stains.

To stain ebony, mix: Solution A—Water,.
10 ounces; sulphuric acid, 1 ounce. Brush
on and allow to sink into the wood to be-
stained, and then hold close to a fire for a.
few minutes, in which time a rich black is
produced.

Solution B—Strong solution of aniline-
in alcohol or French polish.

To Stain Walnut.—Potassium perman-
ganate, 60 grains; water, 10 ounces. Used’
weaker it imitates oak.

To Stain Green—Solution A—Verdigris
4 ounces; vinegar, 40 ournces. Solution B—
Indigo, 1 drachm; vinegar, 20 ounces. Boil’
each for 10 minutes. Mix according to-
tint. Average proportion: (A) 6 ounces:
(B) 1 ounce. Contributed by

A. WILSDON.

WIRELESS PLANT BASIS OF SUIT.

Vice-Chancellor Stevens, in an opinion:
filed in the Trenton, N. J., Court of Chan-
cery Aug. 2 last, denied the application of
a German corporation for the postponement
of the hearing and determining of a suit
brought in the Court of Chancery of New
Jersey by a French corporation to compel
the German concern to carry out an al-
leged contract to dispose of its wireless
telegraph station at Tuckerton, N. J., to the
French corporation.

The Germany company in its answer to
the suit denied knowledge of the contract
and asked that a hearing and determining
of the case be deferred until after the close
of the piresent war.

The name of the German company is the
Hoch Frequenz-Maschinen Aktien-Gesell-
schaft fiir Drahtlose Telegraph1e of Berlin.
The French corporanon is the Compagnie
Universelle de Télégraphie et de Télé-
phon sans fil, with offices in Paris.
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AMATEUR RADIO STATION
CONTEST.

Monthly Prize, $3.00.
This month’'s prize winner.

PAUL SHNEY’S
AMATEUR STATION.

The following is a description of my
radio receiving station:

Receiving—A home-made duplex load-
ing coil with primary slider and secondary
switch with seven points, a loose coupler,
a variable and fixed condenser. For con-
venience in quickly changing from long to
short wave length, and vice versa, the
switch at the left of the loose coupler is
used to short circuit either the primary of
the loader or the series condenser. A 3-
point detector switch is used to connect at
will 2 Radioson detector, a silicon or a
galena detector. The operative detector is
connected in series with a “junior” fixed
condenser. The “junior” condenser is
bridged by receivers in

two 1,000-ohm

-

Paul Shney Enjoys to the Full His Excellent
Wireless Set.

series, while the % M. [. condenser is
bridged by two watch case receivers in
parallel. Some wires connected to the other
leads enable four people to hear at once,
and are also used as a buzzer telegraph line
for experimental purposes. The switches
and rheostat at the bottom of the board
are used to control these circuits, as well as
the coherer and polarized relay for audible
reception of signals.

My aerial is 125 feet long and spaced 2
feet 8 inches apart. Iron pipe spreaders 11
feet long are supported at the upper end
to the roof of a three-story _hospital. The
maximum wave length of primary and sec-
ondary are each about 5,000 meters.
Weather conditions prevent me from hear-
ing WSL and NAA occasionally.

PAUL F. SHNEY.

Pittsburgh, Pa.

The United States nmavy will establish a
wireless station on Cape Cod especially
equipped to guide vessels along the At-
lantic coast in time of fog.

Within a few months wireless messages
have been sent from a station in this
«<otntry to Paris. They are sent direct and
not relayed from ships.

A SUCCESSFUL RADIO STATION.

Herewith will be found a photograph of
my radio lahoratory which I wish to enter
in your contest. As you will notice, the
set is practically all home-made, but I get
excellent results. I am now experimenting
with a one-wire antenna 150 feet long and
65hfeet high at one end and 80 feet at the
other.

Harold Mason at His Radio Set.

For sending I use a 2-inch spark coil,
operated on dry cells, helix, adjustable plate
condenser, “Electro” vertical gap inclosed
in cabinet and key. I have a small medical
coil with which I can send short distances.
I have also a complete buzzer test in cir-
cuit.

For receiving I have one large single
slide tuner, one loading coil, receiving trans-
former, pancake tuner with 25 taps, one
“Electro” fixed condenser, one mineral de-
tector for galena, silicon or iron pyrites
and one head set of 1,000-ohm receivers.

I hereby wish to state that I agree with
other amateurs that galena is the best qf all

minerals in use.
Paterson, N. J., HAROLD MASON.

BENNETT’S
WIRELESS PLANT.

I give you herewith photo of my wire-
less set, which I should like to appear in
your magazine. Starting from the left will
be observed my receiving set, which con-
sists of one loading coil, variable condenser,
fixed condenser, a galena detector, tuning
coil and a pair of 2,000-ohm ’phones. In
my sending outfit I use a ¥-inch Bulldog
spark coil, two glass plate condensers
(home-made), one large helix, spark gap,
key and double throw switch. The latter
articles are all home-made.

My aerial is built on top of a school
building and I can receive up to 1,000 miles
and send about four. I can hear (I. W.

HAROLD

Harold Bennett’s Radio Station.

Co.) Illinois Watch Co. very clearly.
HAROLD BENNETT.
Clarinda, Iowa.
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DONALD HOFFMAN’S WIRELESS
OUTFIT,.

Your last few issues of the Electrical
Experimenter have made it my favorite
electrical magazine. Perhaps its readers
will be interested in a brief description of
my wireless station.

Sending set: Packard % K, W. trans
former, home-made glass plate condenser
connected series-parallel, rotary spark gap,
home-made oscillation transformer, key,
switches and rheostat.

Recelving set: Selective coupler, Blitzen
loading coil, rotary variable condenser
across secondary circuit, Brandes' 2,000-
ohm receivers, Crystaloi detector and
buzzer test, galena detector and small
fixed condenscr in shunt with receivers.

I have two aerials of copper-clad wire,
both well insulated and provided with
proper lightning switches and ground
wires. The small aerial is “L” type with
four wires, 57 feet long and 30 feet high
and is used for sending. The large one is
of the “T” type with two wires, 210 feet
long; both aerials used for receiving.

T also have wire connection to another

The Efficient Radio Qutfit of Domald Hoff=
man.

boy’s house, two blocks away, over which
we conduct numerous experiments in wire-
less, telephony, telegraphy and other forms
of communication.

The local amateur and commercial sta-
tions all come in fine, as do "Arlington,
Sayville, Detroit, Cleve]and Canton Key
West and others. Extensxon receivers and
buzzer test control in my bedroom e.able
me to listen m at any time I care to.

The outfit is mostly all on or under a
table, easily accessible, and in as smell a
space as possible. All wiring and other
work o