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ELECTRICAL EXPERIMENTER

How the French Located
Submarines

NE by one the multitndinons «ci-
citific seerets of the great \Workld
War arce funling their way to the
public press, so that the student
of scietice miay at last have his ap-
petite appeased i his quest of duseriptive

depemding  upon  the operanng  conditions
aml the size of the submarme,

The Walser Gear, whose construction has
been kept seeret chiring the war, i4 a dirce-
tional apparatus for detecting and recordmg
sounds heard thru water and thus loeaung

nlzed as the most improved wpe and o
practicalle.

The sounds are reecived thry a nuinber
of vibrating  diaframs  fitted 1nto holes
percett in a Loss, or “Lhister” of ~heet
steel, which replaces a correspunding sve-

The Walser Gear—a Type of Hydrophone Used for Submarine . Listening.

The Walser Gear, Whose Construction Had Been Kept

o

Photas International Fitm Sertice

Secret During the War, Is a Directional Apparatus for Detecting and Recording Sounds Thru Water and Thus Locating the Presence

or Approach of Enemdy Ships.

as the Most Improve

Ships On or Under the Surface of the Sea.

This Apparatus
Type and Most Practicable,

is the

Invention of Lieut. Georges Walser. of the French
The Sounds are Recelved Thru a Number of Vibrating Plates
Holes Plerced in a Boss, or ‘“Blister” of Sheet Ilron, Which Replaces a Corresponding Section 0f a Ship’s Hull.
Sound Proof Cabin Stretching Across the Whole Width of the Ship, and Wears a Listening-helmet, Attached to Two Trumpets.
These Trumpels the Sounds are Focused By the Vibrating Plates Attached to the *Blister.”
An Observer Using the Walser Gear in a Special

Navy, and is Recognized
Fitted Into
The Observer Works in a
Into
Left:—Detecting the Presence of Enemy

Cabin Fitted Up as a Lislening Post.

RIght:—On the Hull of the “Henrlette 1i'". a French Warship Which is Using the Apparatus. Showing the Exterior of the Sound—Collect-

ing Boss Or “Blister”.

matter on some of the master problemns
which have been worked out and solved
by engineers and scientific workers con-
nected with army and navy developments.
Probably no one problem in the whole war
drew more attention from laymen and

scientists alike than did the one of

the presence or approach of enemy ships.
Many different devices for "listening” for
enciny ships have been disclosed. but this
apparatus, the invenuon of Lieut. Georges
Walser, of the French Navy, is recog-

tion of a ship’s hull. The ohserver works

in a sound-proof cabin stretching across the

whole width of the ship, and wears a listen-

ing helinet attached to two trumpets. Into

these trumpets the sounds are focust by
the vibrating diaframs attached to the
the "blister.”

accurately discovering and loeating the
whereabouts of the Kaiser's U-Boats.
The United Siates Naval Advisory
Board received thousands upon thou-
sands of suggestions, all teiling how
very simple it was to ferret oumt and
locale the position of an encmy sub-
marine, just by placing a microphone
or set of microphones in the hull of a
vessel and connecting these up with a
set of telephone receivers, so that the
sound produced by the submarine pro-
peller and motor wonld be picked up
by the microphones and thus heard in
the receivers. Various inethods were
described for taking certain definite
and very precise measunrements along
these lines, so as to work ont mathe-
matically or otherwise the position of
the lurking sub-sea fichter. Consider-
able success was obtained with similar
arrangements by the navies of the dif-
ferent countries participating in the
World War, but the Walser gcar—a
special type of hydrophone used par-
ticularly for listening to suhmarines
under water was developed and success-

o ear prece

= # Holes
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Sensitive pdreInG

Some oi the disadvantages of the
ordinary listening microphone arrange-
ment for the detection of submarines
are the following: Invariably the ves-
sel on which they are mounted has to
be stopt momeniarily while a listening
test is being made, in order that the
ship’s engines shalt not drown out the
sonnds which the listening operator is
endeavoring 10 pick up from the sea.
It 15 interesting to menation in this con-
nection, that some of the American
listening devices of this type were so
remarkably sensitive that even a small
dynamotor used on the regular wire-
less apparatus on the vessel had 10 be
ineunted on springs, so that the ex-
tremely slight mechanical vibration set
up by it wonld not interfere with the
sounds picked up from the water on the
submerged microphones fastened to the
hull of the hoat. Another fauh found
with the ordinary “hydrophone” is that
the different sounds received simulta-
neously could not be distinguished very
readity from one another, and even if
w1 but one sound was picked up, the di-

fully nsed by the French Navy and
other allied vesscls for accurately lo-
caling enemy subinarines at distances
of one mile to three miles or more,

Dlagram of One
Out

‘'Lens™

of the Walser Submarine
Detector and Locater, Showing the Carefully Worked
Balancing Scheme for Supporting the Movable
Sound Trumpet Over the Various Sound Focal Points.

rection from which the sound ema-

nated was not very perfectly indicated.

Practically speaking then, one of the
(Continued on page 82)
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Super-Sensitive Microphone ‘=g
- This instrument 15 offered
at ap extremiely luw price.
1t is excellent for building your
own amplifier. Can also be used 1n
many experiments where a senst-
tive micropbone is required.

Detecta grag_l}_,t $15

instrument

1 s
of marvelous sensitivity can
oe used for detecting secret
conversations, Outht consists
of Sepsitive Transmitter, 25-

detecting

ft. Black Cord. Receiver,
Headhand, Case and Battery.

Send for One Today and
Canrinee Yourself.

Delc?quph $15

THE $15 MICROPHO
DEAF-PHONE
) 3 Super-sepsilive instru-
ment which has been devel-
oped to meet the demands
for a practical and efficient
hearing device at an extreme-
ly low price. It is equa] to
apy $35 instrument wade and
superiur L moat of them. The outfit conslals of One
Super-Sensitive Transmitter with cord connector; Ong
Supsr-Benaltlve Ear Piece wlth smail black eord: Ona

Black Slngle Haadband: Black Case and Two Bat-
teries. WRITE TODAY FOR FREE BOOKLET

G. BOISSONNAULT CO.
26 CORTLANDT STREET NEW YORK

Makers of Super-Sensitive Microphone Apparatus
A

Experimenters — Manufacturers!

BASES — INSULATION

| PR AR

composition
hase suitable for detector, fixed con-
denser, etc. The hottom has a cavity
3”7 x 1%” x %", Over all dimensions
41" x 27 x %”. Two holes for bind-
ing posts and two for fastening down
to table. Post paid..............30¢c

—An excellent Base
for detectors,.
Has binding post holes and holes for
mounting detector parts. Black com-
position 3147x2"x1”. Post paid, 32¢c
Manufacturers Send for Discounts in
Quantity.
Bakelite panels, abent
9x19x Y, Black XX.......
19 x 19 x 14 Black XX.. .
9 x 19 x 3’16 Black XX..
19 x 19 x 3716 Black XX.,

A. H. CORWIN & CO.
5 Kirk Place Newark, N. J.

... .54.00

TELEGRAPHY
AND RADIO

DAY ANDEVENING CLASSES

SEND FOR PROSPECTUS

IN SUBJECT INTERESTED
EASTERN RADIO INSTITUTE

899-8 Boyiston St. Boston. Mass.

‘A”RELES S BUY
oOwW
BOOK f,‘;fj’e and

PRACTICAL WIRELESS TELEGRAPHY Save a
By E. E. Bucher

and THE WIRELESS AGE for one yesr, Dollar

$2.75. Regulor price, $3.75.

WIRELESS PRESS. INC., 33 ELM BT.. NEW YORK.

AMATEURS ATTENTION!

With our No. 5A receiving set, conslsiing of double
slide. tuner. galena detector. fixed condenser. switch
and binding jwsts for aerial, fround and receivers
mounted on beautifully finished quartered oak base.
ahore stations and ships at gea comne in with surpris-
tng clearness. Price $4.50, Recelvers 75¢ up. Send
25¢ for set of 3 rubber knobs 1 dia. suitable for loose-
coupler switch knobs, detector Landles. ete. $c in
stamls brings copy of code.

McMAHON & BT, JOHN.

56 West Ave,, S0. Norwalk. Conn,

Printing Cheap

Cards,circulars, |a! book.paper. Press$6.
Larger $20 Job press 855 up.8ave money. Print
for others, blf profit. All 8asy, tules sent.
Writa factory for press eatalog.TYPE.cards.
PUPer.THE PRESS CO. D47 Moridon, Conn.
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ELECTRICAL EXPERIMENTER

HOW THE FRENCH LOCATED
SUBMARINES.

(Continued from page 9)

major problems, if not indeed the pre-
domninant otie, to be met with in working
out a more selective and accurate form of
submarine listening device was that, what-
ever its form, it should be susceptible of
operating aund functioning on any vessel
while it was under full headway, and fur-
ther, that the indications given by the in-
strument of the direction of such sounds
should be sufficiently accurate to permit the
commander of the vessel on which it was
installed to set a straight course for the
indicated spot wlhere the submarine lay in
wait for its prey.

record where submarines were surprised in
this way during the war and sent to the
hottom, sometimes by armed merchantinen
or converted yachts, and again by fast de-
strovers or submarines, The English in
particular seemn to have obtained very grati-
fving results in fighting the U-Boats with
their own submarines.

Lieut. Walser designed his apparatus
after first carefully studying a well known,
yet heretofore overlocked, principle of phy-
sics, viz : that sound. identical to light, upon
passing thru onc medium into another, is
refracted. The orthodox theory concerning
the complex light beam or ray from a
given object states that they comprise a
number of component waves, which may be
considered as parallel when their source is
sitvated a sufficient distance, and which
parallelism is upset only when an obstruc-
tion is placed in their path, when they are
thus caused to enter a new medium having
a density of a different value from that in
which tliey were propagated. Lieut. \Valser
had the forethought to perceive that sound
waves must follow the same theory. To
prove his theory, he interposed in the path
of sound waves a device which woul
spond to various vibrations, and which
formed what we iight term an aceustic
lens. As has been found in explaining the
theory of light transmission, a similar ef-
fect takes place in sound transmission thru
the air or water and other mediums, and
the result of thus interposing such an acou-
stic lens or vibrating member causes the
individual waves composing the complex
wave propagated from a given source to
come to a focus. This has the two-fold
effect of intensifying the individual waves
and also of isolating them precisely from

other sounds emanating from the sources |

foreign to the one being localized. Natur-
ally, the different sources of sound will
create a corresponding number of foci, of
which the geometric focus can be ascer-
tained by mathematical computation. In a
similar manner from the position of the
sound focus which corresponds to any in-
dividual source of sound, the definite direc-
tion of that source can be readily estimated.

The accompanying illustrations show the
“Walser submarine detector” gear as in-
stalled on French vesscls, and the detail
view shows how the sound detecting lenses,
which are fitted into large steel bulges or
“blisters”, secured to the hull of the vessel,
are connected to two trumpets, which may
be traversed in a circle above them, so as to
accurately localize the various sounds heard
from different vibrating diaframs compris-
g the lenses., One trumpet picks up and
localizes the sonnds from the port lens, and
the other the sounds picked up and in-
tensified by the starboard lens. The spheri-
cal segments supporting the multiplicity of
lenses is indicated by A4 in the detail figure.
This scgment is provided with a circular
series of openings, B, each of which con-
tains a sensitive vibrating diafram. C. The
pgeuneral effect of this arrangement is to
focus all of the sounds picked up, the focal
peints all lying on a circle, I. As afore-
mentioned, the vessel fitted with this appa-
ratus has two of these lenses. one 10 port

Contrary to general |
opinion, many authentic instances are on |
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Just to Get Acquainted
we will mail you 4 issues of

THE
PHOTO-PLAY
WORLD

The one by which all others

are governed for $1.00

The Photo-Play World contains

only the best pictures—Stories

and Articles. Has a Staff of
America’s Foremost \Vriters.

Subscribe Now
| 35c a Copy $3.50a Year

THE PHOTO-PLAY WORLD

Bulletin Bldg. Dept. E. E. Philadelphia, Pa.
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Yankee Wireless 50¢

The only dependabte wiceless set 3y 3 krw price. Ui is noy 2 Wy and wyth Nitte
_practice van can 1end and reccive ¢lear messages anywhere 81 QUIck as 2 Assh

THE YANKEE

8 lor two complese atasions=with Morse code and insuruce
sions lor operating.  We will alsa inclode our picture code
attachment, which will enahle the Speraiar 19 Tend and re
reve pictures and photographs by wrelesa  The complewe H

Yankee Wireless 361 can b obtuned only trom us |G
All charges pald for 50¢ meney order, [
A & B MFG. CO.. 1168 Peocta 8i.. Ohicage. ML o
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CLEARTONE PHONOGRAPIIS
$1.00 to $200.00 Retall
Needles 150 per thousand in lots of 500.000
Motors $1.345 10 $14.95 cach. Tons Arms and
Reproducers £1.30 to $5.25 per set.  Main
Springs 20c to 90c each. Iecords, Needles,
Sapphure Points and Paris at Teasonabls

prices.
Write for our §4 page catalogue, 1lic ouly one
of i1s kind in_America, illustrating 33 difTer-
ent styles of Talking Machines and over 500
dlfrerent Puonographic Parts.

LUCKY 13 PHONOGRAPH COMPANY
Exbort Pept. 468 E. 12th 5t., N. ¥,, U.S.A.

IC MONEY SAVINGS FOR YOU

Usedand reboilt motorere loe. single and twics,
$26t03% "'OP U--s b-'e -el':;'-, :;00: t:;-
. AH machi tedd

Get up-to-date In HOLSE WIR-
™ol Save TIME, MONEY,
1aROR Bnd MATERIAL by uning
our 98 GENWVINE BLUE FRINT
RAWINGS, containing uli the
15Leat disgrams and connections Xoawn i Douse wiling—every diagram
snd connectof up-to-the-minute as used by fizst elass eleetrieians
for wiring LIGETS, ANNUNClaTURS, FIRE
ALABMS and ELECTRIC Ga3 LIGUTING. Theee drawings are bound in the
form of & flexibie book I95lZ| for convéntence [n using on the job.
Send for them, snd il they don't make you more éfficient 88 8 witeman
snd smve rou many times their cont a8 & tontraetor, Teturn them snd
money will be refunded—¥you csn’t afford 1o ba without tbem. ONE
DOLLAR Postpaid. Send for eireuiars on other sets of drewinge.

PATENT SPECIALTY COMPANY
P. 0. Bex No. 583 San Francisca, Cal.

Combination A. C. and D. C.

Eight Inch DESK FAN

detachable plug and 8§ ft._ of cord.
Wil operate on A.C, or D.C. eurrent,
100 to 135 volts, 30 1o 60 cycles:
weight 10 1bs.: black enamel finish:
helelit 1% . A real fan—not a
foy. Prlea $6.50. Agents wanted.

‘THE TEWNO CO.

150 Ghambers St.. Naw York 2

MATHEMATICS MADE

Tha Arcascope—the Comblnatinn Triangle

with a Brain—will muliply. divide, figure
percentage and proportion. solve all problems
in (rifonometry and géometry. draw symmetri-
cal Ogures, plot arcs, etc. Superior 1o any slide
Alsp includes a
TR LE, PROTRACTOR and
THREE RULES Columbis University.
West I'olnt, I'. § Acronautic Schools. etc. Oniy 835
cenls Postpald. Order 1oday before you forget.

" Electrician

15, BURGLAR ALARMS.

Dept. S. L. ). LEISHMAN CO., Qgden, Utsh
GET ON THE A G E
VAUDEVILLE

(aw I tell you how. Fasclnating profession for
either sex. Blg salaries. Experlence un-
necessary. Splendid engagements always
walting. Opportunity for travel. Thea-
trlcal agents and authorltles endorse my
R methods. Thirly years' expellence a3

* manager and performer, lllustrated
R - book “All Abhout Vaudeville” sent FREE.
Frederick La Defle. Sta. 49, Jackson, Mich.

You benefit by mentioning the “Elcctrical Experimenter” when uriting to odscrtisers.
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