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SOUND RANGING "FRITZ'S" GUNS
TO WITHIN 50 YARDS

HUNTING "SUBS" WITH
"LISTENING FISH'^ 1

LISTENING FOR U-BOATS
AND VESSELS

ELECTRIC WIRES TO\
PHONES ON SHIP I

(CELLULOID" FISH." FILLED*!
; WITH WATER CONTAINING!
"SOUND DETECTORS" FOR. I
LOCATING U-BOATS

HOW THE BRITISH GUIDED
SHIPS THRU THE MINE FIELDS

POWER FROM THE BOWELS'
OF THE EARTH

SIR CHARLES PARSONS SUGGESTED
"STEAM WELL" TEN TIMES DEEPER
THAN ANY PRESENT SHAFT
COST $25,000,000-85 YRS.TO BUILD

REGION OF STEAM
AND HEAT IN DEEPER
REGIONS OF EARTH

Four Important Wartime Developments Described by the Eminent Scientist and Inventor of the Parsons Steam Turbine—Sir Charles Par-
sons—before the "British Association for the Advancement of Science."

>ir Cihairies Psnrsomis ©mi War Inventions
THE work of scientists in the war

occupied the greater part of the

Presidential address delivered be-

fore the British Association for
the Advancement of Science at its

meeting at Bournemouth by Sir Charles A.

Parsons, inventor of the marine turbine

engine.

British scientists, he said, "worked in

close collaboratiou with the men of science

of the allied nations and eventually pro-

duced better war material, chemicals and
apparatus of all kinds for vanquishing

the enemy and the saving of our men than

had been devised by the enemy during

many years of preparation, planned on a

basis of total discregard of treaties and

the conventions of war.

As illustrating the immense difference

between the recent and all preceding wars,

Sir Charles gave some interesting figures.

At Waterloo 9,044 artillery rounds, with

a weight of 37.3 tons, were fired, where-

as in the last offensive in France on

the British front alone 943,837 artillery

rounds, weighing 18,080 tons, were fired.

Again, in the entire South African war
273,000 artillery rounds, weiehing 2,800

tons, were fired, while on the British front

in France during the entire war over 17,-

000,000 rounds were fired !

SOUND RANGING AND LISTENING DEVICES.

Many of the new war devices Sir Charles
left to be discus'" in the meetings of the

sections, but he dwelt on sound-ranging
and telephonic listening methods. By the

end of 1916, he said, the whole front in

France was covered by devices which en-
abled the British to locate the position of
the enemy's batteries merely by sound. In
1918 more batteries were thus detected than
by any other meaas, and a single good set

of observations could give the position of

an enemy gun at 7,000 yards range to

within about fifty yards. Listening devices

were also largely used at sea, but it was
found that the motion of the vessel carry-

ing them when the sea was rough, and also

the noises caused by dragging the devices
themselves thru the water made them use-

less.

HOW THE WHALE HELPED PERFECT
SUBMARINE DETECTORS.

"So," Sir Charles went on, "the assist-

ance of eminent biologists was of invalu-

able help at this juncture. Experiments
were made with sea lions by Sir Richard
Paget, who found that they have direc-

tional hearing under water up to speeds

of six knots. Also Professor Keith ex-

plained the construction of the hearing

organs of the whale, the ear proper being

a capillary tube too small to be capable of

performing any useful function in trans-
mitting sound to the relatively large aural
organs, which are deep-seated in the head.
The whale, therefore, hears by means of
sound waves transmitted thru the sub-
stance of the head. It was further seen
that the organs of hearing of the whale,
to some extent, resembled a hydrophone.

"The course now became clear. Hollow
towing bodies in the form of a fish or
porpoise were made of celluloid, varnished
canvas, or very thin metal, and a hydro-
phone suitably fixt in the centre of the
head. The body is filled with water, and
the cable towing the 'fish' contains insul-

ated leads to an observer aboard the vessel.

When towed at some distance behind the
chasing ship the disturbing noises are small,

and enemy noises can be heard up to speeds
of 14 knots and at considerable distances."

Other listening devices made use of the

echo, and were developed until they could
pick up a submarine a mile away. Sound-
ranging stations were established ashore,
and from them ships steaming in a fog
were informed of their positions accur-
ately for ranges up to 50 miles.

SHIPS PILOTED THRU MINES BY CHARGED
CABLES.

Another device, used first by the Ger-

(Continued on page 720)
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Study Chemistry
with the aid of one of our chem-

ical and apparatus sets. They
contain all the chemicals and ap-

paratus necessary to perform

practically every experiment

found in any text hook.

All Chemicals rre Contained in Class !bttl33

Chemical Set No. 1 $13.50
Apparatus Set No. 1— 11.75
Chemical Set No. 2 20.50
Apparatus Set No. 2— 31.25
Chemical Set No. 3— 54.25
Apparatus Set No. 3— 55.00

Write for particulars which

state quantities, etc., of chemicals

and apparatus supplied.

Junior Set No. GO

For those who do not wish so

elaborate a set at first, we have

put out a Junior Set, consisting

of 48 chemicals in glass bottles

and 16 pieces of apparatus.

TKICE .$5.00

Ziegler Experimental Laboratory

47 Judson St. ROCHESTER, N. Y.

Use HB Ball bearing
electric Motors

Lower Power- Cost - Bette? Power
JHB Ball Bearing Electric Motors nave greatly on
operating cost. More economical, more dependable,
better lo every way Uian «a.s engine. Trouble
proof, built for heavy duty. Ideal power for fae-il
lory, garage end machine slion.

$20 brings you any HB Motor. Balance on easy termj.-

Service Department Kindly advises on
your requirements. Get their ttdvlce—
FREE—simply state what machinery

«hh to
available. Your power system t.lanne-d

for IM-81 reaolta :.t leout coet. Fin this

ud to your letterhead and mail today
for full Information Ask also about
H B Unitary Charcero. Generators, etc.

HOBARI BROTHERS COMPANY
, Boa tl Sit Troy, Ohio
l.Vi'cc; **fut Maitjfaclutert Siiite lil'S

Rider Agents Wanted
Everywhere to rid?** and exhi- cci=~^ —
tut the new Ranger "Motorbike"
completely equipped with electric

iight and horn, carrier, etand. tool

tmk. coaster-brake, mud gunrda
and anti-skid tires. Choice of 44
other styles* colors and sizes in
the "Ranger" lino of bicycles.

EASY PAYMENTS if desired at
a small advance over our Spec-
ial Factorv-to-Eidcr cash prices.
DELIVERED FREE on approval

and 30 DAYS TRIAL.
Tl B r C Lamps, Wheels,Intd Sundries, ard parts
for all bicvcles—half usual prices.
SEND NO MONEY but tell us exactly w'-

you need. Do not bnv until you get our prices, \\%*
terms and the big FREE catalog. WMI

Ml- A lit CYCLE COMPANY >

IlMtg Pept.L-107, Chicago

SPECIAL K0N-VER-TER SLIDE RULE
The Hamilton KON-VER-TER

slide rule has over 6IIU0 gi aduatlons
nudovor 1K"0 characters on It, will
handle anything in Arithmetic, Alge-
bra. Geometry or Ti is. ThiaBhde, rule
Is Inuso In ull icirtaof the world and is

much simpler to operate than others of
similar lines. Does not require a wiz
ard to use it.

Eventually you will get this mle.
get it now and eavo the extra bother
and expense. Utility rules SI. 00.
Special Da Luxe, white ivory celluloid

12.60, Instructions free. Leatherette
case 60c extra.
_ J. c. HAMILTON 1, CO..

Dept. B 7 Water St., Boston. U.S.

A

Handwriting Tells You Secrets

Be successful. Find out what holds you back.

Send us an ink specimen of your handwriting
and $1.00. Our expert Graphologists will tell

you your faults, virtues, talents, etc. Your $1.00

back if you are not satisfied.

ROBERT R. ROSS, 110 West 40th St., N. Y.

SBe FREE FromTAMMERI NlX
Horns Exercise Course. Results G

NO PAY. Write for full p

Sutherland Course. Educational Blrln

GUARANTEED or I

lartlculars.

. 70-5th Ave - N -
V- I
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Another device, used first by the Ger-
mans and afterward by the Allies, con-
sisted of an insulated cable laid on the

bottom of the sea, mark a passage thru
a mine held or other intricate channel.

One end of it was earthed and an alter-

nating' current was past along it. Delicate

devices were then installed on the vessel,

and these enabled it to follow the cable

accurately. Sir Charles said that by this

means ships were guided for a distance

cf fifty miles and followed the cable with
;:s much precision as a railless electric

street cr.r follows a trolley wire.

BORING INTO THE EARTH FOR POWER.

Sir Charles also discust what England
could do when its coal supplies began to

give out, saying

:

"One cannot but realize that, failing new
and unexpected discoveries in science, such
as harnessing molecular and atomic energy
in matter, the great position of England
cannot be maintained for an indefinite

period. At some time more or less remote,
long before the exhaustion of our coal,

population will gradually migrate to those
countries where natural sources of energy
are most abundant."
He suggested that a new form of en-

ergy might be discovered by sinking a

shaft twelve miles deep, * that is, about
ten times as deep as any in existence. It

would cost $25,000,000 and take about
eighty-five years, but not only would much
useful knowledge concerning the internal

constitution of the earth in relation to min-
erals of high specific gravity be gained
from it, but it might also solve the prob-
lem of obtaining power.

"In Italy, at Lardarello," Sir Charles
said, "boreholes have been sunk which dis-

charge large volumes of high pressure of

steam which is being utilized to generate
about 10,000 horse power by turbines. At
Sol Fatara, near Naples, a similar project
is on foot to supply power to the great

works in the district. It seems, indeed,

probable that in volcanic regions a very
large amount of power may be in future
obtained directly or indirectly by boring
into the earth."

Sir Charles also spoke of the intense

pressure produced by moderate forces clos-

ing up cavities in water. A committee ap-
pointed by the Admiralty investigated dur-
ing the war the rapid corrosion of propeller

blades of some ships performing arduous
duties. It was "found that the corrosion

was due to the intense blows struck upon
the blades of the propellers by the nuclei

of vacuous cavities closing up against them.

Tho the pressure bringing the water to-

gether was only that of one atmosphere,
yet it was proved that a nucleus of 20,000

atmosphere might be produced." Sir

Charles said this great pressure might be

generated under some conditions in rivers

and waterfalls when the velocity in river

current exceeded fifty feet per second, and
was probably as great a source of corrosion
as the washing down of boulders and

I
ebbles.

*This scheme was fully described in Mr.
Oernsbnck's editorial. "Tapping the Earth's
Heat." in the March. 1919, issue of the "Elec-
trical Experimenter."

Electricity furnished by a central station

rumps half of the entire water supply of
Baltimore. Md.

fSend To-day for the"\

"Electrical Workers Friend"

!3-An electrical book of GC motor <t>

drawings with complete instruc- *r

tions lor rewinding and reconnect-
ing A.C. motors. Special at
Or write lur lull particulars of this valuable book.

SMITH & SMITH PUBLISHING CO.
Dept. B. 1524 LOWKlt ST., N.S., PITTSBURGH, PA.

STUDENTS Publishes
cash art as-
signments,

MAGAZINE lessons and
articles on

Ca»1ooning, Designing, Illus-

P anc, Lettering and Chailc-TilkinJ.

Jriticises amateurs' work. Full of in-

formation for artists and art students.

Satisfactory or money refunded. 20c a copy, $1 for 6
Send jtz NOW, Thrift Stamps Taken

G.H. L0CKW00D, Editor, Dept. 536, Kalamazoo, Mich.

CLEARTONE PHONOGRAPHS
$4.00 to $200.00 Retail

Needles 45o per thousand in lots of 500,000
Motors $1.35 to $14.75 each. Tone Arms and
Reproducers $1.30 to $5.75 per set. Main
Springs 20c to 90c each. Records, Neeilles,
Bapphire Points and Parts at reasonable
prices.
Write for our 84 parte catalogue, the onlv one
of Its kind in America, illustrating 33 differ-
ent styles of Tallilnc Machines and over 500
different Phonoirranhic farts.
LUCKY 13 PHONOGRAPH COMPANY

Export Dept 40U E. 12th St.. N. Y T7.S A

HangYourOwn
Lighting Fixtures
Semi-Bowl $5.85. Plate & Ball 85c.

4 light shower $5.35. Completely wired
including glassware. Send for new
catalogue, complete line.

ERIE FIXTURE SUPPLY CO.

Sta. C Erie, Pa.

£ARN$I200AY€AR
IN SPARE
TIME

WRITING ONE PHOTOPLAY a
week right in your own home. We

. j how to TURN YCUR IDEAS INTO
DOLLARS. Demand increasingly Greater than

«_ Supply. Easy, fascinating, instructive work.
NO EXPERIENCE NECESSARY—just common sense and OUR
H&LP to mnktj yo< r "happy thoughts" and dailv experiences
into scenario, Jn the lire* of all people—in Y&UR lile-are
many ntculrnts that will make heart appealing photoplays the
producers are looking for. Write NOW for our Flifc.K h.,.,k

of valuable information and Special price and PRIZE OFFEF1
Chicago Photoplaywright College. Box 27S-E2 Chicago.

STAMMERING
?{£ SPEECH DEFECTS quickly

and permanently corrected at America's Pioneer
School. Founded 1894. Thousands of graduates. Ses-
sions continuous. Dormitories in connection. Scienti-
fic advice gladly given. Literature Free Consult Us.

THE LEWIS SCHOOL, 31 Adelaide Street, Detroit, Mich

LEARN WATCHMAKING
By our PROFIT SHARING plan watchmakers earn
from $40 to $80 per week and the demand for com-
petent nictt is greater than the supply. Write for free book.

CHICAGO SCHOOL OF WATCHMAKING.
Dept. 30, 190 N. Slate Street, Chicago.

BOW LEGS and KNOCK-
KNEES" UNSIGHTLY

Send for booklet showing photos ol men 1

with and without THE PERFECT LEG
FORMS.
PERFECT SALES CO.

140 N. Mayfield Ave., Dept. 50 Chicago, III.

Men Wanted I
To Become Draftsmen
Salary $176-$260 month when competent. Chief
Draftsman will train you personally, also furnish
free all tools and drawing table Training eiven
until placed In position at above salary* Address

CHIEF DRAFTSMAN DORE
Engineer's Equip. Co. . Inc., Div 7448 Chicago

EA BANKERwJB §H Prepare by mail in spare time for this attractive profes-
SS ninn in which there are great opportunities tor both men

Itt tSF and women. Send at once for free book, "How to.£BK^ Become a Banker," by FnG&E G. ALCORN, President.^
American School of Banking, 1 14YleLenQ Bids** Columbu»TO#

Comics, Cartoons, Commer-
cial, Newspaper and Maga-
zine illustrating. Pastel,
'Crayon portraits. "Poster
and Fashion* Earn Bie Money.
Taught by Mail or Local Classes.
Write for illustrated booklet,

terms and Hat of successful puplla

ASSOCIATED ART STUDIOS, I3A Flatlron Bldg.. N. Y.
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