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Price, Complete, Five Dollars 

(,:g 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 
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No. 603. Threaded holder for cat- whisker.$0.16 
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Uncle Sam and the Inventor 
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 experimenters, 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 Board 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 before 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 otherwise can be ex- 
pected of poisonous gases, electrically charged wires, 
land and sea mines. bomb- throwing aeroplanes, mur- 
derous submarines, and poisonous shells? But then, all 
warfare is frightful. Once you have 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- 

177 

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 more 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 little 
use to him to -day and is fast disappearing. Two, men 
behind a machine gun can hold 500 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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THE NEW TURNEY VARIABLE CONDENSER 
This New Condenser Will Add Wonderfully to 

THE New Turney Variable Condenser 
meets all the requirements of the 

most exacting wireless man inasmuch 
as it has more capacity for its size than 
any condenser ever made. The great 
advantage lies in the fact that it is pro- 
vided with round plates of a special alloy 
1 %tin. in diameter, of which the entire 
area is available for condensing purposes. 
This you will find in no other variable 
condenser. 

CRYSTALOI TYPE O 
Very Sensitive 

Your Receiving Range 
THE 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 24 ". Made in two capacities. 
Type 

X 
X -35 
X -50 

Plates, price $3.5.00 50 

ORDER ONE NOW 
and see what you have been missing. % CRYSTALOI TYPE AA 

Super Sensitive 

C RYSTA LO 1 
A PERMANANT WIRELESS DETECTOR THAT HAS 

MADE A WONDERFUL. RECORD 

Price $3.50 
Mailing Weight One Pound 

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 Tumey guarantee and are making 
their wonderful reputation on real merit. Send 
today for full description. 

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

Dimensions C x 35C. 

Price $6.00 
Mailing Weight One Pound 
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win save vea Money 

TOLEDO, OHIO, u. S. A 

DUCK'S Big 325 Page Electrical and 
WIRELESS CATALOG wit Electricity 

prices a littlelowert t Wireless; 
than lowest. 

This unrivaled catalog mailed to anyone upon receipt of 8c. in stamps 
or min 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 Catalog Contains 
125 pp. Wireless Appara- 

tus for Commercial 
a n d Experimental 
use; 

10 pp. Raw Material; 
5 pp. Transformers; 
8 pp. Storage Batteries; 

15 pp. Telegraph Inats.; 

42 pp. Motors and Dy- 
namos; 

10 pp. Miniature Lamps; 
8 pp. Flashlights; 
5 pp. Massage Vibrators; 

10 pp. Miniature Rail- 
ways; 

5 pp. Lighting Plants; 

10 pp. Ammeters & Volt- 
meters; 

25 pp. Electrical and Me- 
chanical Books, 

2 pp. Fans; 
12 pp. Telephone Equip- 

ment; 

6 pp. Heating Appli- 
ances; 

30 pp. Auto Accessories; 
13 pp. Victrolas, on our 

Easy Payment Pur- 
chase lan; (N o 
Down Payment) 

30 pp. General Electrical 
Suoplies. 

THE WILLIAM B. DUCK CO., 230 -2O3 É Superior St 

You Can Only secure 
TER IES by insisting that 
this trade -mark is on flash- 
light -case and battery. If your 
dealer cannot supply you with 
our product write 
directly to us for al," 
Catalogue A2. 

the best in FLASHLIGHTS and BAT- 

MlStlr121914 -- otNEasPlnautG 

BEACON MINIATURE ELECTRIC 

Beacon FLASHLIGHTS and 
BATTERIES are made in a 
wide variety of styles and 

shapes but only 
one quality- 
THE BEST. 

"Ideal Fountain Light." 
Ils A KT CO réw BRANCHES: CHICAGO, SAN FRANCISCO 
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The Wonders of Radiù 
RADIUM! A thousand years hence a 

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- 

AA/pho nsyr or//eJium atoms 
/hrown off by Uranium 

atomic forces. Every particle of matter has 
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 6e%rqrtraegahmL°tranoRZm¡ra-e/herwarrr .:! "or olpho/up 
tK/roudef/xLrjomogne/ ofhigháae/rah//ify (/le/iuma/omrJ 
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cies and guesses are made by people who 
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 

War alpha rays 
(Nahum afams) 

fati /lieg Kor "Oka royo decomer 
eil Zsoaooetoaoyeors of /er ocoge4' 
ofinfermedofe /oges 

Radium Mu element throws off on " membo; ofcoo o- Po/onum. ha /hrasa off p e 
tronrfarmeo , %:' _tea /ive nor, loge /her with the A/ &loon' lea mo rc91, aloha row for MMoat r mon /h. &hendrir 

ma , al,eLu, 1hru /a /er io /e Aver /ns4 il /ra,Yaatedñat tamer/ed m/o 
7.\--Leod, so a' a /hough/ 

dy modern JcienhsL x Fig. 3. Illustrating How 
Radium, Then Polonium, 

eries 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 
on par with that we now 
have for the Dark Ages. 
when man still made the 
cave his abode. 

We are accustomed M. 

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 h i s 
memorable experiment with 
the 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 

the Element Uranium Disintegrates into 
and Finally, It Is Believed, into Lead. 

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 

astounding possibil'ties of Radium in a non- 
technical manner as far as that is possible. 

History of Radium. 
Prof. Henri Becquerel, the famous 

French physicist, in 1896, while experiment- 
ing with the then newly discovered X -rays, 

wondered if it were not 
possible to procure a sub- 
stance that would give off 
rays similar to X -rays. 
After 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- 
rays, without in any way 
hying 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- 
tinuous stream of rays, 
without seemingly disinte- 
grating while it was doing 

so. 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 

IN this prosaic age we are prone to scoff at miracles; we only 

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 
into the air? 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. This article explains its 
wonders in a non- technical manner. 

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- 

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. S. 
and possessions. Canada and foreign countries, $1.50 a year. 
U. S. coin as well as U. S. stamps accepted (no foreign coins or 
stamps). Single copies, 10 cents each. A sample copy will be sent 
gratis on request. Checks and money orders should be drawn to 
order of THE EXPERIMENTER PUBLISHING CO., INC. If you 
change your address notify 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 cannot be re- turned unless full return postage has been included. ALL accepted contributions are paid for on publication. A special rate is paid 
for novel experiments; good photographs accompanying them are 
highly desirable. 

THE ELECTRICAL EXPERIMENTER. Monthly. Entered as 
second -class matter at the New York Post Office, March 1, 1915, 
under Act of Congress of March 3, 1979. Title registered U. S. Patent Office. Copyright, 1915, by E. P. Co., Inc., New York. The 
contents of this magazine are copyrighted and must not be repro- 
duced without giving fall credit to the publication. 



18o THE 

will leak out quickly, the tire becoming flat, 
after the accumulated air has left it. This 
is a comparison of the X -ray, i. e., the X- 

C.wAra 

pM0.0- LEAD 

lt 

Fig. t. Showing Effect of Magnet on the 
"Alpha' and "Beta" Rays. 

ray tube gives forth X -rays only as long as 
it is connected to an electric transformer. 
Now, Uranium acts like a tire that has a 
puncture, but notwithstanding this it does 
not become "empty." Of course Uranium, 
the same as any other natural force, will 
"give out" finally, 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 metal, has not been isolated 
in its metallic form. At present we only 
know Radium Chloride and Radium bro- 
mide. We have already, however, ascer- 
tained the atomic weight of Radium, which 
we know to be 236, while Uranium has an 
atomic weight of 238, 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 

Fig. 4. Lead is Opaque to Radium Rays. The 
Lead Plug in an Iron Cannon Ball 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- 

ELECTRICAL EXPERIMENTER 

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

Not so 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, although 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 immediately, showing that Radium 
gives off an electrical force. 

Radium also gives off what is technically 
termed as "emanations." Inasmuch as this 
is a misunderstood term by the average 
layman, a homely analogy will not be amiss 
again. 

The word "emanation" really means giv- 
ing off particles of force and matter. The 
analogy in this case being a garden hose, 
to the end of which is attached a spray- 
ing nozzle. As is well known, 
the water cones 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- 
visible to the unaided eye, 
these rays being term -e d 
"emanation," as explained Fig. z. Demonstrating How if Radium Is Brought Near a 
before. Charged Electroscope (A) That It Will Be Discharged (B) 

There are three different Owing to Electronic Rays Shot Off by the Radium. 
and distinct types of rays which are known that this thermometer always registers a 
to scientists, respectively, as: 2.7 degree Fahrenheit higher temperature 

1° Alpha Rays, than the surrounding air. 
2° Beta Rays. How immense the energy produced by 
3° Gamma Rays. Radium is may be better understood from 
The. Alpha rays possess certain charac- the following: One ounce of Radium will 

teristics .of the well -known X -ray, and raise one ounce of water from freJzing 
many have thought these rays to be identi- point to boiling point in one hour. And 
cal with X -rays, but they do not have any hcat continues to be produced at this rate., 
appreciable penetrative power. In fact, they not for one hour, not for one day, not for 
are stopped by a thin layer of air and a one year, but for 2,500 years, before the 
p:ece of paper. They carry with them a Radium finally gives out ! The greater part 
positive charge of electricity. of this ponderous energy is produced by 

The Beta rays have a much greater pene- the energy of the Alpha particles of the 
trative power than the Alpha rays, and the Radium emanation. 
velocity of these rays approaches that of A thimbleful of this emanation would 
light iself, which is 185,000 miles per sec- contain about seven million calories of heat, 
ond. These rays may be deflected from sufficient to raise 15,000 pounds of water 1 
their original direction by means of a mag- degree! Weight for weight, the heat, 
net. proving their electrical character. Fig. evolved by the Radium emanation is nearly 
1 illustrates this very readily. If we take a one million times greater than that let loose 
piece of lead and bore a small cavity in by any known chemical reaction. 
same, as shown in illustration, and then Life of Radium. , 
place a speck or Radium in its cavity, we Prof. Rutherford, who probably to -da. y, 
find that the Alpha rays only make an im- is the greatest authority on Radium, has - 
pression on the photographic plate, as calculated the average life of Radium to. be 
shown. The Beta rays also give off an within the limit of twenty -five hundred 
electrical charge, but unlike the Alpha rays, years. In other words, a given quantity of 
it is negative, while the former is positive. Radium will furnish energy for twenty -five 

The third rays, that is the Gamma rays, hundred years without stopping. It is this 
possess the greatest penetrative effect of Property which makes Radium so wonder: 
the three. These most powerful rays pro- ful and so unlike any other substance and 
duce radio -activity through the air for a element we know. Before Radium was a® 
considerable distance, but they appear not well understood as it is to -day, it was even' 
to carry any electrical charge with them, thought that we had here an approach to 
for the reason that they are not influenced perpetual motion, but we have since learned' 
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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 does so continuously and almost in- 
definitely, contrary to any other known ele- 
ment so far discovered. In our analogy be- 
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 tube containing Radium or 
Radium salts, and if the thermometer is 
sealed air -tight to the tube, it will be found 
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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 

F g. 
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Mouse. Exposure 

J. Hammer. 

such an exceedingly long time withou 
materially weakening. 

However, there is probably something be 
hind this which we have not as yet aster 
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 metals, 
without success. Radium, at last, has given 
us a means by which this may some day be- 
come accomplished. Our 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- 
tation from Uranium to Radium, 
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 account of 
the different results each observer 
obtains, 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. 

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- 
closed the photographic plate on which the 
shell rested. A strong black spot in the 
ceii,er of the picture was the result. 

An interesting photograph is shown at 
Fig. 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 
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Fig. 7. Radium Will Run This Clock 2,soo 
Years. The Nearest Approach to 

Perpetual Motion. 

tubes of Radium having the following 
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- 
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ties enumerated above, Radium still has an- 
other property, and that is its effect upon 
man's body. One of the earlier Radium 

Fig. 6. AutoPhotograph of Piece of Pitch- 
blende Taken by Its Own 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 Medical 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 proof 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 
eyes, and if Radium is viewed very closely 
it may result in ultimate blindness, if the 

experiment is carried on for any 
great length of time. In connection 
with this, a curious fact was found 
in the following: 

If a person is 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. this 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 
diseases have been actually healed by 
placing a minute quantity of Ra- 
dium, sealed in a tube, on top of the 
sore. Some physicians 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 
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- 
por.ant. for if too much is used disastrous 
results will be experienced. 

Fig. & Radium Light is Practical, and Actually Permits 
One to Read 6 Feet Distant From the Bulb. 

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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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 

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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Fig. ii. Magnified Sectional View of Interior of Spinthariscope. 

Mr. William J. Hammer, the well -known 
experimenter, who several years ago visited 
the aquarium of Naples, Italy. This 
aquarium has a large 
collection of electric 
fishes, and Mr. Ham- 
mer experimen- 
ted with the Torpe- 
do Galt'ani 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 to kill a grown 
man. Mr. Hammer, 
who had obtained sev- 
eral tubes of Radium 
from the Curies, of 
Paris, placed t h e s e 
tubes directly upon the body of the fish. 
The tubes were left for some 20 minutes 
in contact with the fish's body, and it was 

g.i to make a single 
almost priceless. 

The Radium that 's extracted is a million 

Radium Supply 
of the World. 
There is but very 

little Radium i n 
the hands of man 
to -day. By this we 
mean that only 
about one pound 
of Radium or Ra- 
dium salts is act- 
ually in use, for 
the reason that 
Radium is one of 
t h e most difficult 
substances that 
c a n be obtained. 
At the present time 
almost our entire 
supply is obtained 
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 
3,200,000 parts of 
the element Ur- 
anium in Pitch- 
blende. Of course, 
t h e Pitchblende 
may be of any de- 
gree of richness 
from only a few 
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 

drop of attar, which is 

Fig. io. View Through Eye -Piece of 
Actual Spinthariscope. 

times more radio- 
active than the min- 
eral, and several mil- 
lion times more than 
Uranium itself. Our 
Fig. 6 shows the au- 
tophotograph n f 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 
by themselves more 
in the dark than the 
pure Radium salts, 

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

September, I0i5. 

Practical Applications of Radium. 
We now come to the practical applications 

of Radium. We have shown in our Fig. 
how the leaves of an electroscope can be 
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.' Our Fig. 
7 gives a view of this. It consists of 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 

I 
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Fig. 9. Details of Spin hariscope Whereby 
Effects of Radium May be Observed._ 

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 may 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: 11. How (Theoretically Considered) the Energy Contained in 1/so gram of "Radium" Could Lift the Massive 
Woolworth Building I Foot Above the Ground. 

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 fat 
the nearest approach 
to cold light as yet in- 
vented. As nothing is 
consumed, such a lamp 
would, of course, last 
almost indefinitely. 

¡ A .- s, , _ 

Fig. IT. Modern Ocean Greyhound Being Driven with Radium. Insert, Fig. 
Is Detall of Radium Bolier. 

13. 

A very clever instru- 
ment working on the 
above principle a n d 
termed "Spinthari- 
scope," invented by Sir 
William Crookes, is 
illustrated in our Fig. 
9. It consists of t h e 
following: 

There are two brass 
tubes, T' and T', the 
upper sliding into the 
lower. The/ upper tube 
carries two condensing 
lenses, L' and L'. At 
the bottom of the low- 
er tube we,see a small 
screen F, covered with 
phosphorescent zinc 
sulphide. In iront 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 
THE submarine has already shown its 

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 
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Means 
By H. Winfield Secor 

from the aeroplane; and it would not mat- seems possible that this method would al- 
ter whether the torpedo exploded a couple low of detecting the sound of the ma- 
of feet from the submarine or at a consid- chinery, and especially the propeller, of the 
erable distance from it, as the force of the enemy's war vessel to within a single degree 
explosion is transmitted through the water of the compass. Not only does this method 
to a considerable distance, owing to the seem undoubtedly feasible, but also, with 
(practically) incompressibility of this liquid the several types of amplifiers now availa- 

We have all heard, probably more or less, b.e, it is a simple matter to hook up one of 
about these torpedoes which these with the circuits of the microphones 
can thus be controlled by M and to thereby increase the activity and 
radio waves of different fre- usefulness of this arrangement. As sub - 
quency. In this connection a marine wireless telegraphic communication 
new suggestion is made as out- is carried on by sound vibrations transmit - 
lined at Figs. lA and 1B, in ted through the water up to a number of 
the form of a radio, controlled miles, there is no reason why this scheme 
torpedo, carrying an aerial as should not prove efficacious in every way. 
observed, and also having its Of course, suitable telephone receivers or 
"head" fitted with a powerful other indicating means are connected to 
electro- magnet. A scheme is the microphone circuits. 
suggested by the writer which, In this direction of scientific apparatus 
though theoretical in a way, for the detection of the presence of a hos- 
might be applied under certain tile warship in the neighborhood of a dread - 
conditions for the protection naught there is often brought up a more or 
of a warship, and also for the less logical argument by many, viz., that, 
purpose of searching out a having obtained the information aforemen- 
harbor, etc. This scheme tioned as to the presence of a submarine, 
would operate on the principle say, then what good is this information 
that, to begin with, we have a after it has been obtained? The answer to 
powerful wireless controlling this argument would be, it seems, that if 
station, either on board a those on board the dreadnaught are duly 
dreadnaught, or on the harbor apprised of the fact that a submarine lies 

shore. Wirelessly controlled torpedoes of within active range of them, then they will 
the type shown at Fig. IA are then em- take all necessary precautions to ward off 
ployed with the strong electro- magnets at- any attack by such a vessel. It is evident, 
tached to them as aforementioned. of course, that this microphone scheme, for 

Referring to Fig 1B, it is seen how four instance, of detecting the presence of a hos- 
zones (and of course more zones could lie tile vessel would do its duty, even though 
provided for) are covered at different times the submarine is cruising under water with 
by wirelessly controlled torpedoes, sent out its periscope out of sight; and if this or a 
from properly devised and arranged tor- similarly efficient arrangement is not uti- 
pedo discharging tubes. It is to be noted lized, then it is certainly impossible for 
that when the radio torpedo A is at the those on the dreadnaught, under ordinary 
point shown that its mate, say at B, is op- conditions, to know of the presence of 
posite it. but traveling in a different direc- such a boat. 
tion, and that when B has reached the point The dream of a great many inventors in 
X the torpedo A will have reached the point the wireless line. including Ulivi, of Italy, 
X,. This holds good also for torpedoes C has been to utilize some special form of 
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 vicinity 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 . years 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 Fig. iB. Scheme for Protecting "Dreadnaught" from 
dreadnaught. This device is marine with Several Radio Directive (Scouting) 
illustrated at Fig. 2. By suit- 

Torpedoes. 

ably arranging the microphone M so as to wireless ray or wave which could be di- 
be constantly and rapidly rotated about its rected toward a submarine or war vessel of 
axis, it is seen to cover a complete circle any type, and that would cause the powder 
about the ship, as indicated by the dotted magazines of same to explode, thereby 
line A and B. By properly constructing the destroying the hostile vessel. 
microphone M and a horn on same, it Ulivi's scheme was demonstrated, it is 
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