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Experimental Physics 
By JOHN J. FURIA, A. B., M. A., (Columbia University) 

LESSON TWENTY (Conclusion) 

airplane, balloon, etc. Titus airplaine raids 
were eliminated, submarine attacks were 
ended, and the war was over. These fool 
inventions were coming in so fast that the 
Board in self -defence determined not to 
consider any inventions sent in by these 
wonder -workers unless a "working model" 
accompanied the papers. It was evident 
that the road to a successful termination of 
the war lay in bringing together men pos- 
sessing scientific knowledge, and equipt with 
scientific methods. In ordinary peace times 
the college professor is at a disadvantage 
-he is usually ignorant of. or not inter- 
ested in commercial development, and does 
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IAr THE "MA} "' EXPERIMENTER 

The Editors have in preparation 
some exceptionally interesting arti- 
Iles for the May number of the 
ELECTRICAL EXPERIMENTER, among 
which are the following: 

The Latest in Aerial Railways. 
"My Inventions' -No. 4, by Dr. 

Nikola Tesla. 
Electricity and Dynamite -Hoar In 

they help the farmer irrigate land. 
divert streams, loosen lard soil, and 
clear land of stumps and stones. 

Recording Our Thoughts Electri- 
cally. by H. Gernsback. 

New York to New Jersey Via # 
Wagon and Auto Tunnel-A Gigai- :- 
tic Engineering Problem. 

PHYSICS AND THE WORLD WAR. 
a fitting conclusion to this series of s f 

articles. let us consider to what ex- 
tent Physics helped to beat the 
Huns. The bulk of the wonder- 
ful work done by all branches of 

science has as yet not been disclosed to the 
general public; 
but the follow- 
ing material 
disclosed by Professor 
Ames, of Johns 

-.,, :_ Hopkins Uni- 
versity, in his 
address at the 
University o f 
Virginia. by Dr. 
Hale in his ad- 
dress before 
the New York 
Engineering 
Societies, by Professor 
Millikan. of the 

University of Chicago, in his address at 
the Philadelphia meeting of the American 
Institute of Electrical Engineers, and by 
Major- General Squier in his address at the 
New York meeting of the A. I. E. E., is 
more than 'sufficient to make it evident to 
us that Science in general and Physics in 
particular. deserves a lion's share of the 
glory accruing from the victory of the 
Allies. 

The American public at the beginning of 
the war held its scientific men in insig- 
nificant regard, and was very much sur- 
prised to learn 
of the high de- 
gree of mobili- 
zation of Ger- 
many's scien- 
tific men for war 
work. The "fool 
professor" was 
destined to 
:ome before the 
public eye. On 
our entering the 
war our wizard 
inventors with 
their efficient 
press agents 
won the war 
for us over 
night by their epoch- making inventions. 
Days went by, but our epoch- making in- 
tentions did not appear, and gradually 
the usual murder and divorce cases ap- 
peared in the papers again, displacing the 
names and ideas of our wondrous news- 
paper wizards. An Inventions Board re- 
ceived some 1,600 inventions from our in- 
ventors and found about half a dozen of 
them were worth considering. Magnets of 
tremendous size were proposed, which when 
placed in the bottom of the sea would at- 
tract all shells, etc., and thus stop the war. 

Others pro- 
posed magnets 
of various 
f o r in s, which 
on trailing 
Along beneath 
an airplane 
would drag up 
any submerged 
invisible sub - 
narine. An- 
3ther proposed 
generating a 
wind so strong 

Giant Bombing Planes that it would 
Were Threatening to push h awa 

> 
ally Wipe Out Berlin When 

the Armistice Was Signed. a pp roachiug 

Wireless Telegraphy -It 
Often Proved the Only 
Reliable Communication 

In Battle. 

Machine Guns- Another 
Weapon of Science, 
Worked Havoc to Both 

Sides Night and Day. 

The Latest Electrical News from 
France, by Jacques Boyer, Paris Cor- 
nspondent of the "E. E." 

Springtime Fashions in Electric M. 
Fan- Several dozen new wrinkles 
with these useful devices that will in- 
terest the whole family. 

X- Raying Our Teeth -How dis- 
case and mental ailments have been 
actually traced to ordinarily invisible # 
infections of the teeth. Written by 
the Medical Director of a Prominent 
State Hospital. 

How to Build a Professional.11edi- 
cal Induction Coil Outfit, by H. Win - 
field Secar. 

Sane Interesting Facts Concerning 
the Electron. by L. R. Jewett. -_ 

How to Build an Efficient Open- 
core Step-up Transformer, by Wil- 
liam Holladay. 

Choke Coifs -How to compute their 
dimensions with data on actual coils. 
by Prof. F. E. Austin, Instructor f 
of Electrical Engineering, Dartmouth 
College. 

".Science in Slang " - Installment 
No. 3, by Emerson Easterling. 
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not come in contact with the technical 
trades. However, his researches in pure sci- 
ence are eventually commercialized and be- 
come of vast technical importance. In bring- 
ing together eminent scientists, presenting 
them with problems, showing them the con - 
ditions,having them perform their researches 
under the best of conditions and immedi- 
ately making use of the fruit of their toil - 
this proved the way to victory. In Wash- 
ington, London, Paris and Rome, some of 
the foremost of the Allied scientists were 
gathered. Among the Physicists the have 
Millikan, Antes, 'Mendenhall, Gale, Wood, 
Duff, Hubbard and others, all in uniform 
and commissioned as officers in the U. S. 
Army or Navy. Major -General G. O. 
Squier. the thief Signal Officer of our 
army, is a Physicist of considerable repu- 

tation, having received his degree of Ph.D. 
in Physics at Johns Hopkins University. 
The rest of our Physicists served in civilian 
capacities. 

Let us now sec how our war needs af- 
fected scientific research. It is a well- 
known property of charcoal that it has a 
high absorbing 
power for 
many gases. 
When the Huns 
brought forth 
their little sur- 
prise of "poi- 
sonous gas," the 
gas mask was 
immediately 
evolved. Re- 
search devel- 
oped that a spe- 
cial treatment 
of charcoal, 
made in certain 
sizes from spe- 
cial kinds of 
wood had an increased absorbing power. 
The Physicist knew that charcoal had this 
absorbing power, and when the problem 
of increasing this power to make the corn- 
bating of gas warfare more efficient was 
proposed. the problem was solved. Air- 
plane engines have been manufactured for 
many years, but never before has the ne- 
cessity arisen for high speed quantity pro- 
duction. The problem arose and was solved, 
the Liberty engine was designed, develop- 
jug 400 horse -power and weighing only 800 
pounds; about 2,000 per month 

were 
manu- 

factured. h - 
resistance offer- 
ed by the wings 
of different sec- 
tions, the sta- 
bility of the air- 
plane, the char- 
acter of the 
covering sur- ty11 = x faces, etc., have 
all been inves- 
tigated in de- 
tail. The in- 
struments of 

Tanks by the Thousand navigation a n d 
Frequently Turned the of signaling are 
Tide of Battle for the perhaps every Allies. 

bit as important 
as the airplane itself. Instruments for 
indicating speed, direction. height, dis- 
tance travelled. etc., have all required ex- 
tended and careful research by the Phys- 
icist. lu all airplane work, whether in ob- 
servations or in making attacks, it is neces- 
sary for the men in the machines and the 
men on the ground to be in constant com- 
munication. The wireless telephone is the 
obvious solution. Wireless telephony has 
no doubt made more progress in one month 
of war than in one rear of peace. The 
modifications and improvements made in 
wireless t el e- 
phony appara- 
tus in Amer- 
ica's physical 
laboratories by 
her scientists 
(most of which 
have as vet not 
been disclosed 
to the public) 
a r e positively 
epoch - making. 
O u r improve- 
ments have 
made it possible 
(Coln. on page 

926) 

The Submarine -A Terror 
of the Seas. with a Range 

of 4.000 Miles. 

; C -^. 
,(A)_ J, 

Portable Long Range 
Guns Routed the Enemy 
and Leveled His Cities as 

Well as Fortifications. 
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Learn Telegraphy- Wireless 
eRight In Your Own Home, in your spare time 

Remarkable opportunities are offered experienced wire- 
less operators and telegraphers. The demand is greater than 
the supply -steady positions at increased pay and rapid 
advancement are assured. 

Combination Outfit Wireless -Telegraphy 
still soon make you an accomplished operator. 
Teaches Light and Sound Signals. both Radio 
and Morse. Outfit consists of exceptionally fine 
Telegraph Key, Buzzer, 3 Binding Posts, Lamp. 
Lamp Socket and Control Switch -all mounted on a highly fin 
ished base. Two outfits can be 
operated at considerable distance 
apart for sending and receiving 
practice. 

This Same 

$2." Outfit 
Without Lamp 

Order to-day. Or your dealer can secure it for you. Descriptive 
circular and catalog of celebrated Knapp Motors and Electrical 
Specialties from 10e up mailed free on request. 

Knapp Electric & Novelty Co. 
N523 West 51st Street New York City 

.00 

KNAPP LEADER 
Radlots. real ,Byer -plalit 
ihei -nty. 'Iwo Speeds and 

Rel arse. 
Price. Complete, $3.50 

H,P.,110 volts, A,C, 

1/A 60 cycle, single t phase,175011.P.M. M 010 
We have 1000 NEW WASHING MACHINE MOTORS. These 
are of standard manufacture and carry the regular factory guarantee. 
Shipped in original boxes. Complete as cut. 

Bought from Bankruptcy Stock 
Suitable for operating Coffee Grinders. Cream Seperatots, Bottle Washers, 
Air Compressors 
Small Lathes, 
Etc. 

e sS.,ó 
s i l.len 

1 O,.e"mn 
wr4 lo C44,e 

Mail $3.00 cash or 
Money Order. We 
will ,end C O.D subject 
to fan examination 
MONET BACK CUININTEE $18.E5° 

SDrIICI pbP' 
' 

Pit VI 131 
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CHAS. H. JOHNSTON - West End - Pittsburgh, Pa. 

YOU HAVE A BEAUTIFUL FACE 
BUT YOUR NOSE ? 

-- - BEFORE 
\ TnIS DAY AND ACE attention to your apt,rannCC 
is an absolute necessity if you expect to inake the most 
out of lite. Nat only should you wish to appear as aurae 

tit, as possible. for your own self -satisfaction. which Is 
alone well worth your Claris. but you will lind the world 
in general Judging you greatly. If not wholly, by your 
"looks." therefore IL pays DA look your best" at all times 

IVrile Today for fret booklet. uhmh tits yet ham 

M. TRILETY, Face Specialist 

AFTER 
Permit no era see you looking otherwise: It will 
injure your welra el t'pon the Impression You constant- 
ly nuke reds the (allure or success of your life. Which 
le to be your ultimate destiny? Sly new Nose.dhaper, 
"Titaoos" NA el 21) correets now Ill-shaped noses 
without operation. quickly. safely and permanently. 11 

pleasant and does nut Interfere with one's daily occu- 
pation. being mom at night. 

le e rie( 411 -,Mpd moo se/fhout cat if net satisfactory 

1162 Ackerman Bldg., Binghamton, N.Y. 

TYPEWRITER SENSATION 
PROMPT SHIPMENT. 

$4.00 per month buys a beautifully reconstructed, latest model visible 
typewriter, with back spacer, decimal tabulator. two -color ribbon. etc. 
Every late style feature and modern operating device. Sent on approval. 
Catalogue and special prices tree. 

Harry A. Smith, 738, 218 N. Wells St., Chicago, Ill. 
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HOW AIRPLANES FIND THEM- 
SELVES BY RADIO. 

i,Contiitued front page 871) 

"The use of directional effects of loops 
or coils for receiving radio signals has re- 
sulted in the development of a radio corn - 
pass for airplanes which gives positive in- 
formation to the aerial navigator and en- 
ables him either to locate his position by 
triangulation with respect to two beacon 
land stations or to fly at any given angle 
with respect to a certain beacon station. 

"The apparatus consists of two principal 
parts -the antenna coils and the tuning and 
amplifying apparatus. The antenna coils 
are mounted in the fuselage of the Handley 
Page airplane, with suitable means for 
rotating in azimuth. The amplifier is ex- 
tremely sensitive, consisting of a detector 
and six -stage amplifier. A novel feature of 
the amplifier is the use of iron -core trans- 
formers for frequencies of 100,000 cycles. 

"The direction of the beacon land radio 
station is determined by maximum strength 
of signals, in a highly ingenious manner de- 
veloped originally by the British. The pre- 
cision of the directional effect is remark- 
able. In fact. the radio direction finder may 
well be called a radio eye." 

EXPERIMENTAL PHYSICS. 
(Continued front page 867) 

to send and take messages in spite of the 
enemy's interference by sending out im- 
pulses of similar wave length and other 
distributing influences. The problem of 
using a non- inflammable gas for inflating 
balloons and dirigibles has been solved un- 
der the direction of a Physicist and a Chem- 
ist, both "fool professors ". 

The submarine has probably attracted as 
much of the attention of the scientific men 
as all other war inventions combined, both 
as to its detection and its destruction. The 
detection of the submarine is a definite phys- 
ical problem, and it is estimated that about 
one -fourth of the Physicists of the Allies 
have devoted a considerable portion of their 
time to solve this problem alone. The prob- 
lem had been attacked from three stand- 
points, light, sound, magnetism and elec- 
tricity, three branches which almost com- 
prise the entire subject of Physics. The de- 
struction of submarines has been success- 
fully accomplished by the use of the depth 
bomb. 

toil long range artillery work, temperature, 
moisture, and wind are to be carefully de- 
termined: this is done by physical appa- 
ratus. Wind direction and barometric pres- 
sure information is essential in a gas attack. 
This information is furnished by physical 
apparatus. Anti- aircraft gunnery is largely 
indebted to physical research and calcula- 
tions for its effectiveness. The speed of the 
airplane must be ascertained. its direction 
of motion, its height above the ground, the 
speed of the attacking shell, and its path. 

The airplane camera would be almost use- 
less were it not for our knowledge of the 
brand) of Physics known as spectroscopy. 
Pictures can be taken which the eye can- 
not see because of fog. cloud, haze or dis- 
tance. By the use of the proper filters, the 
enemies guns camouflaged so as to be in- 
discernible to the eye are photographed and 
their positions locates. The sound method 
of locating guns is very important. Three 
sounds are heard from a shell sent by the 
enemy. First we hear the hissing noise of 
the shell whizzing thrtt the air. Shortly 
afterward the boom of the gun is heard. 
(Since sound travels at about 1,100 feet per 
second and the shell's speed is greater than 
that). Filially we hear the sound of the 
exploding shell. If the time when the first 
of these three sounds is heard is recorded 
at several observing stations, from the speed 
of sound, and the difference in time re- 
corded at these stations, the position of the 

Fon benefit by mentioning the "Electrical Experimenter" when writis g to ad:'crtisers. 
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