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Switch Contact Pdints *

We are in a position to furnish |
prompt shipment of the follow-
ing sizes of switch points: 1

The Brandes
Trans - Atlantic
T ype Receivers
(price $9) are
Used in the
Liffel Tower
Station, Paris.

“Astonished at its Value for the Money”

THAT'S what hundreds of purchasers of our “Supe-

(ut :ho‘w th
"Superior” Typ
Brandes Head
Set. Price, com-
plete with  gor-
z:ﬂ::g sggcr head- Tapped to take 6-32 screw.
o No. Diam. Height Doz. 50 100
626..14 inch 3inch $30 $1.00 81.75

628..% inch ¥inch 30 .90 1.50
With £ inch shank threaded 6-32
627..% inch X% inch $.36 $1.25 $2.00

Nickel points 50 per cent. advance.
Postage extra.

rior'" Receivers have said.

‘The best receiver sold at $5 to-day’ is what
dealers tell us.

The value comes in the perfectly matched tone; in the
strong, rigid—yet light-—construction; in the unusually
handsome finish.

It is superior to many receivers sold at a higher price.
[t is less expensive than receivers which look similar but
cost less.

Investigate. Send 4c. for Catalog E, a valuable book
of wireless equipment, containing full information about
Brandes receivers. Send to- day

The**Albany’’Combination Detector

Lacquered brass. ... ....... $2.50
S SR RIIES e Polished nickel........ ...... 3.00
Postage extra—Weighe 1 1b,

Wireless Receiver Specialists— Room 814, 32 Unian Square, New York
MAGUIRE & SHOTTON 7
814 LANCASTER ST, R5

Brandes Wireless Head Sets
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DUCK'’S = 320-PAGE ELECTRICAL
no.o and WIRELESS CATALOG
MORE THAN EVER JUSTIFIES YOUR VERDICT
THAT IT IS THE ONE CATALOG WORTH WHILE

Everything Electrical

FOR THE BOY—HOME OR STORE
ON LY 8c in stamps will bring this unrivalled catalog to your
. [ .

home. The great cost of catalog and the exception-

CATALOG NO. 9

i ftentimes fully 25% below usual retail price) prohibits its
0. ally low prices (oft p
he wl]hémmB,,DHCkC distribution otherwise. You may deduct the 8c. on first dollar purchase.
G Our records show that 70% of our catalogs produce us patrons. Many of our
AI\E&S?XL competitors admit the waste of 90% of their catalogs. Who pays for them? This
EL is the big, controlling reason why you should have our catalog, backed by a great
—_— selling and purchasing power, before even thinking of buying elsewhere.

Over 40 New Pages of Wireless Instruments

and substantial reductions on many popular wire-
less instruments and standard electrical supplies.

A FEW OF THE ARTICLES IN OUR CATALOG:
129 pp. Wiieless Instruments (129 pages) magnet wire of all kinds, raw material, storage bateeries,
telegraph instruments, battery motors, commereial motors and generators, sewing muachine motors, tele-
phones, step-down transformers, massage vibrators, bells, push buttons, auto accessories, flash lights,
hand lanterns, auto and miniature lamps, Xmas tree outfits, voltmeters, arnrnelers, lighting plants, Viec-
trolas, air rifles, electric aeroplanes, model builders, electric railways, electrical and mechanical books
and general electrical supplies.

' The William B. Duck Co., 230-$gﬁESDUOF:%RI-:?oR =T

—

“TOLEDO: oHIC. U, S- A
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WIRELESS BARGAINS /305 8w

Here is Your Opportunity to Secure the Best Navy Type Loose Coupler on the

e Market. Regular Price - - - - - §$15.00 §$
& Continued for February—Reduced Sale Price - - 10

A brass lacquered 6.000 meter induoctanoce tuner, Perfectin every detail. Edquipped with fonr
point loAding [nductanes which Increases the wave length 4,000 moetera over the average Navy
Tyoe Transformers. The primary winding has 24 taps—one awitoh controls the primary in groups
of tens, the other controle one turn at a time—and ls equipped with a dead end switch. Enclosed
ina cabinet, the front of whioh is polished bard rubber. The sesondary ooil is wound with double
silk coversd wire and the induostance is varisd hy a ten Polot swltoh. Wlth this ocupler the very
fineat and meset accurate tuning is easily and quickly secured. WIith a good sized aerial the receps
tion of wave lengthes up to 8.000 meters is Dosaible.

All Finished Parts Ready For Assembling With Full Instructions, Special $6.50

Our No. 810 Complete Sending and Recelvmg Station | Receive The Time F Arlinst
e eceive lhe lime From Arlington
nroughly Reliable Station Regular Price $20 00
Sends up to 12 miles. AND ALL NEWSPAPER AND SHIP REPORTS
Receives up to 1,000 For February § .00 | QUR SPECIAL TIME $0.10
miles. —Sale Price — | SIGNAL RECEIVING OUTFIT —
Only REGULAR PRICE $10.85—SALE PRICE
Is o new
Ful! 134 [noh o0il t¥ype. Sends ud 'llglli; ;Odeulrm.de
to 12 miles. Receives up to 1,000 of the highest
miles under faverahle conditions. d material
Eauipped with 2 doubls pole 1,000 grade “h“ Q
ohm receivers, 6 feet eilk vord and obtainable
douhie headband. Size of base 12 x Double slide
16 inches. height 13 inohes, welght coupler for close
only 14 pounds. tuning 1s wound
Thi8 is a completely equlp dandthnruuxbly wlth No, 24
reiable station, mel?n nl%é ytenddelecmé:- green silk cover-
LohAD ah TR | S re on fhe
n 8 MmAr — 'y
Clabalaasucr) ‘ﬁ;,‘;"“,:'a secondary  with
Ganefror Wbe oul pns | ave 8 polots.
are peipnta to
Fﬁ.ﬁyemx'.’m'n"t' n:t :;;'ﬁ dlvide its capac-
trrerepce. 1Tb°n"sc°:'i ity. A 3.000-metre loading coil placed between the coupler
i 12 pm Plats and the aerlal by a switch that throws it in or out of the
cnsers, our © n't Jar clrcuit enables you to receive amateurs wlth the coupler alone
9nd Switchm rrc'n E“;:ﬂf- ard long wave stations by the addition of the loadlng coll. One
le working. fixed comlenser of proper capacity, impreved unlversal detector,
D°‘:};"“ 51!:;*; RsMcRWire one buzzer test to test your mineral and potentlometer. This
weve atation capaclty, lostrument ls assembled on a highly finished oak base. All
Eﬂedgggj;nserihgﬂ"x‘! metal parts are heavy nickel.plated.
Toamliets ST This station, with our Navy Type Loose Coupler, as illuatrated
Headset: above, 100 0000000000000000800000Y $15.00

NICHOLS ELECTRIC CO., 1-3 West B'way, N.Y. §adcc.imetr O U i Wil P g, " i s of Mot

FREE—Write our Query Department—write us and we will give you free technical advice on all wireless questions.
Manufacturers of Standard Quality Goods Only

You benefit by mentioning “The Electrical Experimenter’’ when writing to advertisers.
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CATALOG No. 16

JUST OFF THE PRESS

Sent FREE for 4c¢ to cover postage only

the one book you simply must have

Febru: ry, 1916
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What It Contains

It contains 658 illustrations, 2,000

articles, complete Code <Chart
of Morse, Continental and Navy
Codes, sixteen-page “TREATISE
ON WIRELESS TELEGRAPHY,"
list of Call Letters of U, S. Gov-
ernment and Commercial Ship
and Shore Wireless Stations,
besides a great many useful
tables, and formulas. This val-
uable book is 063{ x 514 inches
in size and Y% inch thick, and
well bound. IT 18 SENT FREE
FOR 4c. TO COVER POSTAGE
ONLY,
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= SEND FOR
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IT TO-DAY
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What It Contains

It contains the largest assort-
ment of Wireless and electrical

experimental apparatus shown
in any catalog published. In
addition are shown Commercial
Wireless Sending and Receiving
Qutfits, Electric Motors, Dyna-
mos, Flashlights, Medical Bat-
teries, High Frequency Apparatus,
Plating Outfits, Toys, Printing
Presses, Tools, Sporting Goods,
and the LARGEST Scientific
Book section published. This
book will give you as much in-
formation as many books that
cost you %1.00 or more. SEND
FOR THIS WONDERFUL BOOK
TO-DAY, WHICH IS FREE. YOU
TO PAY 4c. FOR POSTAGE

= —___ K&
New. Volk Rum;to _w:ma?_'%h -
qunklyn Retail_Store:3 17 Livingiton Street
e el M e T e

“The Livest Catalog in America”
CONTAINS

75 New Things

ONLY.

“Everything for the Experimenter”

236 Fulton Street, NEW YORK

To Accommodate New York City Customers

U

(3' ELECTRICALNDV[LTES
-8 masusrﬂmus"a

ECT,
{_\)\‘se ‘P

MR
1 MPORTING C0, ;

EMPORTING CO.

Al T

£ 745 BLECTRO |
- ,_\J IMPORTING
22 COMPANY
@, 236 Fulton Street,
94_ F New York C1ty.

2 I enclose herewith 4
&7 cents in stamps or coln for

@ ELECTRO IMPORTING CO

which please send me your

ORI e U T AR R

=

BRANCH STORE Ne. 1
69 West Broadway
NewYork City. Retailonly
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latest Cyclopedia Catalog No. 16
cuntarnmg 273 pages, 658 illustra- Y
tions and diagrams, including Treatise
on Wireless Telegraphy complete liat of all
- U. 8. Wireless Call Letters, and 20 coupons for

your 160 page Free Wireless Coursc in 20 leslscolés

BRANCH STORE No. 2
317 Livingston Street

Brooklyn, N.Y. Retailonly
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You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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HE year 1916 marks the fortieth anniversary of
I the telephone perfected -by Alexander Gra-
ham Bell in February, 1876, and patented by

| him on March 7 of the same ycar.

= It is extremely difficult to realize that the
instrument which has so revolutionized our every-day
lives is but 40 years old, while to our present genera-
tion it seems incomprehensible how the world could
possibly get along without it prior to 1876. But our
fathers and mothers remember full well what incon-
veniences the daily life beheld before the advent of
the uncanny little instrument; they know the drudgery
of those days before the slogan, “Don’'t walk—talk!”
had been coined. Forty yecars back it was “Walk, if
you wish to talk!”

Of all the great inventions we know no other which
has benefited humanity at large as much as Bell's tele-
phone. Not only does it save us millions of unneces-
sary steps, but it brings us together closer than ever
before. Space has vanished. When the Twentieth
Century man of New York calls up his friend in
Chicago or in San Yrancisco, he takes it entirely as
a matter of course. He gets married over the ‘phone,
he calls up the Fire Department by 'phone and thus
‘saves his house from destruction. Or if he is ill he
calls up his doctor and is cured over the 'phone. In
the course of the day he accomplishes a hundred more
remarkable things with the little instrument accessible
to the humblest as well as to the richest man. He can
accomplish more in a day than either Alexander or
Caesar could accomplish in 2 month, and still he com-
plains of his lot!

As remarkable as the telephone is in its broad field,
as remarkable as its carecer was, so remarkable an ex-
ception is it among the great inventions. During the
first few years after its appearance it was met with
incredulity and derision and Bell, the young struggling
inventor, was forced to walk a long path strewn with
thorns. It is a matter of history that as wise a man
as Senator Platt, of New York, to whom Bell went
for financial support, ordered his secretary to “throw
that fool Bell with his fool talking machine down the
stairs if he calls again.” Nor was it encouraging that

Forty Years of the Telephone

f1s
:
=

Tata
"4 FEL
- S 3 (AR 7
five minutes after Bell’s patent attOrn:;‘h-ﬁi‘f’%_fé_g~ AtA
his patent application into the Patent Office, Elisha @
Gray appeared with a similar patent application at the
Patent Office. @
more litigation than the telephone, for there were un-
told millions at stake, but Bell triumphed and his basic

Few inventions have been subject to

patent was upheld by the highest courts. Likewise few
inventors have reaped such an immense benefit from
their invention as has Bell, nor have many lived to
witness such a tremendous as well as universal appli-
cation of their invention. There is no civilized country
on earth where the telephone is not known and used
daily; there is hardly a child who does not know what
a telephone is. The number of the telephones scat-
tered over the globe reaches in the millions, New York l!
City alone having: over 650,000 'phones, or more than Z
London, Paris and Berlin combined!

Most remarkable of all, however, is the surprising
fact that the telephone receiver which we use daily
is practically the same instrument as the one made in
1876. The shell, the magnets, the coils, the diaphragm
are identically the same; 40 years of advance in the
electrical arts have left the telephone untouched. Bell's
original instrument has not been improved to speak
of; his receiver has stood the onslaught of time and
brains. Only minor improvements have been made,
the construction as a whole remaining the same.

Not only has the telephone found a wide field of
usefulness for transmitting speech by wire, but with-
out its use wireless telephony would not be possible.
The telephone is used to listen to the criminal’s faintest
whisper; the European nations at war now use it
under water to detect the deadly submarine; the ships
at sea with it listen to the tolling of the submarine
bell to guide their course in a fog or at night, and

A

we could name a dozen more equally interesting appli-
cations of this wonderful little instrument. l;_]
\When congratulating Bell this year, let us pray that At

he may live to see the day when some experimenter L.;‘J
perfects the so necessary adjunct to the telephone, the K
Telephot, whereby vou can see your friend over the
wire while talking to him.

H. GernsBack.
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gratls on request. Checks and money orders should be drawn to
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change your address notify us promptly, In order that coples are
Dot miscarried or lost. A green wrapper indicates expiration.

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 unhless full return postage has been included. ALL accepted
contributions are pald for on publiecation. 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, 1$16.
under Act of Congress of March 3, 1879. 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-
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We will save you time and money. Our new catalog “W" is .0 .0 ol otz
filled with “up to the minute” wireless apparatus. Our new gaple Condenser. Glass case,
g?:;;isd o?’OgogmxlreNI}‘I:le‘z?r'c a(;-: 112 page “Book of Electrical Apparatus” contains motors, ?Ihm:imu?b Dlac‘;cs :sr;:i_o bﬁf-
rubbe,r compositio.n back. % dynaﬂ?os: parts and maten?ls’ n_]eters, llghtlng plants, stor.age a‘n?ir bi:xginzrpos;I;P 'i‘lllenbesrt’
small, quality instrument. batteries, phonographs, motion picture cameras, etc.,, at prices gmall condenser money can
that will positively save you dollars. Both books sent for 6 buy.
Price $4.00

Price $3.75 cents stamps to cover mailing,

CLAPP-EASTHAM C ()., Manufacturers and Distribu-

tors of Everything
141 Main Street - - - CAMBRIDGE, MASS. Electrical

The Blitzen
Tesla Coil. Works
with any trans-
former and con-
denser. ¥ XKW,
gives 9-inch spark,
price  $10.00; 1
'l\.W. g d The Cambridge Long Wave Tuner receives up to 15,000 meters
inch spark. with good antenna. A masterpiece of design and workmanship.

Total length 36 inches. This tuner will enable you to receive the
Price $16.00 very long waves used by Tuckerton, Sayville, Nauen, Germany

and others.
Price $40.00

NEW DE FOREST AUDION APPARATUS

“Incomparably Superior to Any Other Known Form of Detector”

¢ We have improved the Audion, both in efficiency and
adaptability.
€It was “fully 50 per cent. more sensitive than any other
known form of detector’’ (Bulletin U. S. Bureau of Standards,
Vol. 6, No. 4, Page 540).
€ It is now even more efficient.
—— - - q Briefly, the former ‘“step by step” switch controlling the
De Forest Audion Detector high voltage or B’ battery circuit, has been replaced by a
Type RJ8—Price, $25.00 special potentiometer. The high voltage or “B” battery is
no longer in the instrument or furnished with it, but is to be supplied by the user, and con-
nected externally, where the cells may be tested readily. The instruments are of the popular
panel type. ([ Greater value is furnished for the price for these reasons.

I We build also a line of complete receiving cabinets, incorporating suitable
and specially designed tuning equipment of a quality and efficiency compara-
ble to this peerless detector. The maximum of long-distance operation ¢an
only be obtained with this justly famous detector in connection with our
special Audion Tuning Equipment, designed and built as no one but the
manufacturers of the Audion can build it.

§ It will be worth a two-cent stamp for youto be informed on the Audion and
these new instruments.

. . De Forest Audion Detector
“There is Only One Audion—the DeForest” Type R J 9—Price $14.00

SEND STAMP FOR 1916 BULLETIN ON THE NEW AUDIONS

DE FOREST RADIO TELEPHONE & TELEGRAPH C0., 101 Park Avenue, New York, N.Y.

You benefit by mentionmwgﬁ@ﬁégﬁﬂioﬁdﬁf { » when writing to advertisers.
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How Vessels at Sea Signal Through the Water

UBMARINE signaling is a science not
S very well known to the general public,
as little has been published on the
subject. However, this method of signal-
ing, utilizing primarily the basic principle
that sound waves can be transmitted
through water much better than through
air, has received extensive patronage both
in this country and abroad, especially in the
merchant marine. Besides submarine sound

mitting such signals through and proceeded
to prove its value for such purposes by
practical demonstrations.

The advantage of water over air for the
transmission of signals are many: In the
first place, it is free from the dangerous
zones of silence which occur when the
signals are produced in air. The absorption
of the sound is much less in water, and
consequently the siznal is not only abso-

not the case with any other form of signal-
ing service now available for ships.

Finally the work of Mundy, Woed, Fay,
Williams and others working along this
line resulted in a completely practical sys-
tem. The illustrations herewith show some
applications of modern submarine signal-
ing, as well as the bell angd indicator used
in this remarkable system of intelligence
transmission and reception.

AL) SUBMARINE SIGNAL CUMPANY

Sinking Liner Found in Fog by Submarine Signallng Bell.

wave signaling is of great service to sub-
marine war vessels, for it can be used for
Inter-communication between ships and be-
tween ships and shore stations.

The great scientists Tyndall and Raleigh
devoted special attention to the propaga-
tion and reception of sound waves in air,
but there the matter apparently was
dropped until Arthur J. Mundy, of Boston,

lutely reliable but is transmitted to a dis-
tance many times greater than when it is
transmitted through air. Sounds in the
water are not carried away by the wind in
storiny weather, as is the case with the
Siren. Sound waves through water are not
affected by atmospheric disturbances, as is
the case with wireless, to some extent at
least. Again it permit

1 (313 0o

The sound waves as used in submarine
telegraphy are set up by one or more com-
pressed air or electro-magnetically actuated
sound disseminators, one of which is illus-
trated herewith in Fig. 1. This transmitter
consists of a 220-pound bell, about 15 inches
in diameter, attached to a case containing
the actuating mechanism. This is of sim-
ple construction. It comprises a large elec-

- ko ! L T
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to the rod which moves the hammer of the
bell. The bell may be suspended from a
cable over the side of the ship as one ot
the larger illustrations indicates, or in case
it i1s uscd along the shore, it may be sus-
pended from a tripod resting on the bed of
the harbor or ocean. The tripod in such
cases is made of steel channel beams and
stands about 21 feet high, A waterproof
cable leads from the electric bell to the
shore station which is generally located in

A

(C) SUBMARINE SIGNAL COMPANY | 4
Submarines and Another Ship Maneuveting by Submarine Signals.

a lighthouse, for in this way the attendant
can cause the bell to give out its note as
desired, either continuously as a warning
signal against fog, or in short and long
strokes as in sending a message by the
Morse code.

The sound waves thus transmitted
through the water (at the rate of aproxi-
mately 4,400 feet per second) are picked
up or received by a supersensitive micro-
hone. It has been found best to mount

e .

THE ELECTRICAL EXPERIMENTER

noise due to the machinery on board the
ship and the water noises will be eliminated.
One of these microphone tanks is mounted
on each side of the bow, inside of the ship.
From each tank wires are rium to a device
which 1s known as the indicator box, shown
in Fig. 2. This comprises a switch so ar-
ranged that by throwing the handle to one
side the starboard microphone is connected
to the telephone and by throwing the han-
dle to the other side the port microphone is

— e =

T -

connected to he telephone receiver. These
receivers are furnished in duplicate. Thus
it is obvious that once the bell signal is
picked up the captain of the vessel has only
to turn his vessel until the sound is heard
with egual intensity on each side to know
that his ship is then pointing in the direction
irom which+the sound is coming, and in this
way he can take compass bearings of the
lightship on which the bell is situated, if
such hap > the source f hich

o
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feasible and has become possible indeed
through the use of later developments along
this line, principally those of Prof. R, A.
Fessenden, of :

wireless fame.
He employs
for the pur-
pose what is
termed an “os-
cillator.” Its
construction is
shown in Fig.
3. In this sec-
tional view the

iron of t h e
magnetic  cir-
cuit and the

copper tube are
shaded and the
m a g n etizing
coil is cross-
hatched. The
copper tube is
at A, which
lies in the air
gap of a mag-
?oerrtnle((:l fblyelg Fig. 1. Sulg:ﬁfine Electric
powerful ring
magnet B, built up in two parts, as per-
ceived. The ring magnet is energized by
the coil C, and produces an intense mag-
netic flux across the air gap containing
the upper part of the copper tube, thence
through the central stationary armature D,
thence across the other gap to the lower
pole face of the ring magnet and thence
through the yoke of the ring magnet back
to the upper pole face. Around the arma-
ture is wound a fixed winding, known
as the armature winding, and which is re-
versed in direction, so that one-half of same
is wound clockwise and the other counter
clockwise.

When the alternating current is passed
through this armature winding, it induces
another alternating current in the copper
tube. Only by this construction, it is said,
has it been found possible to obtain the
enormous force necessary to rapidly com-
press the water and thus make possible the
rapid transmission of telegraphic signals
through this medium, as well also as tele-
phonic transmission.

Further, in order to apply this force now
set up, an electro-magnetic reaction is
started, In other words, to transmute this
force into wave compression in the water,
the copper tube is attached to solid discs of
steel, which in turn are attached to a steel

Fig. 2. Indicator Box for Submarine Signalin'g.

diaphragm one inch thick, which may be
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New Searchlights Foil the Enemy’s Guns

N the illustration herewith is perceived a
I somewhat novel form of searchlight
mounted on a rapidly movable or os-
cillating arm, wliuch ‘1 turn 1s carried by a
powerful motor truck so as to be very
mobile and thus readily transported front
place to place as required. This idea has
been brought forth by H. Gernsback.

As is quite well known, a fixed scarch-
light, such as now used by the great Eu-
ropean armies, becomes very quickly a tar-

et for mnssﬂes of all sizes and descrip-
tions, which, needless to say, soon reduce
it to a scrap heap. The gun spotters of to-
day. even those in charge of large caliber

The motor truck of large siz¢ carries a
complete dynamo and gasolme engine for
running same, which i1s seen mounted be-
hind the driver’s seat on the truck. DBy
means of heavy tlexible cables from the
dynamo the searchlights, which are carried
in small cases when not in use, are supplied
with current. \Vhen being used the pro-
jectors are constantly oscillated or moved
up and down at an ever—changing speed.
This is obtained by a hand crank, which is
shown in the illustration.

‘However, it is possible to also effect this
irregular up and down movement of the
horizontal girder carrying the searchlight
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movement of the horizontal searchhight
girder.

It is also very easy to arrange reverse
current trips on the device just mentioned,
so that the arm will move downward so
many degrees and then reverse and move
upward so many degrees. If desired, this
arrangement may be modified in many ways
so as to be adapted to stationary require-
ments. In such an event the truck could
be made many times larger, most probably
to advantage. Again, the center pedestal
carrying the constantly moving horizontal
arm could be swung about on its vertical
axis s0 as to give greater play to the

» 0

1

Remarkable Mobile Searchlight Tractor Designed to Keep the Searchlights Constantly Moving, Vertically as Well as Horizontally.

field pieces, are notoriously accurate in their
work, and unless a searchf,lght which is vis-
ible to them is constantly moved it is bound
to be the unhappy target for a host of

high explosive shells before many peaceful
moments have passed.

To obviate these and other untoward dif-
ficulties surrounding the use of searchlights
in night-time warfare, this design has been
promulgated, and, as may be gleaned from
the illustration, it is intended to use one or
both searchlight beams at the same time.

Target for the Enemy.

baskets by means of electricity. The elec-
tric control box for this arrangement is
indicated on the truck. Such a mechanism
may consist prmc:pally of a motor-driven
drum having on its surface a considerable
number of segments making contact with a
pair of brushes. To every pair of segments
on the drum there can be joined a different
resistance, so that as the drum is rotated it
will cause differing values of current to be
supplncd to the motor on the main pedestal,
which in turn controls the up and down

A Difficult

searchlights and also simultancously to
make them a more difficult target for the
enemy’s gunners. The dotted lines in the
illustration show a second position of the
horizontal girder carrying the searchlight
baskets. It is thought that the constantly
moving searchhghts of this type are prac-
tically proof against the enemy's fire, as it
would be impossible to accurately train a
gun on them. However, it remains for such
a device to be actually iried out before we
can predict the results.

PROFESSOR ULIVI OUTDONE IN
AMERICA?

Professor Montraville M. Wood, of
Chicago, who spoke in Paul Revere Hall
at Boston, recently, outdid Giulio Ulivi's
claims for his F-rays in claims for the
ultra-violet rays, which appear to be the
same thing. Accorling, however, to Pro-
fessor Wood, the naval adv1sory board
is in possession of “the secret of tie ultra-
violet ray” and the wonderful power it
controls, and is conducting experiments
with 1t, and he predicts that within a
short time the turret guns of the ships

of the United States will be operated auto-
matically by the use of the ultra-violet
ray, and that the guns will not fire until
they are in a direct line with the object at
which they are aimed. Men. except to
load the guns, will not be needed.

In regard to the employment of time
fuses in the starting of fires on board the
ships carrying supplies, the professor says,
what really happens is that someone,
either off shore or on the ship, conceals
a carefully tuned Hertzian ring in a lump
of coal, and closes the cup, or gap, with
a piece of guncotton. The ship sails, gets
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as far as mid-ocean. There is a sudden
explosion, followed by fire. An operator
on shore fired that ship, either by tuning
his wireless coil until he reached the
proper wave, or by bringing the ring in
focus with the ultra-violet ray, or so the
professor thinks.

DETECTS THUNDER STORMS 300
MILES AWAY.

Using a modified wireless receiving in-
strument, a French scientist has been able
to detect thunder storms more than 300
miles distant.
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14-inch field guns, it was thought

impossible to take a well-manned
fortress by the then existing means. But
since we have learned that the strongest
fortress can be reduced within a few hours
to a mere scrap heap:it has become neces-
sary 1o keep the enemy so far away from
the fortress that his guns cannot reach it.

So the curious paradox has come to pass.
as witnessed in the great war, that concrete
and steel fortresses are protected no longer
by stone or.steel walls, but by human flesh
sheltered by trenches.

Once two contending armies dig them-
selves in trenches, these armies practically
cease to exist for their respective countries.
They become deadlocked and up to this
time, as the European war demonstrates so
clearly, nothing has been invented whereby
one army can effectively drive the other
from their trenches. For over eighteen

B EFORE the advent of the monsirous
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The Trench Tractor

By H. Gernsback

solwlute” the new advanced positions, as the
lirench term this process.

The writer desires to advance a new idea
by which to accomplish the foregoing, and
while it may appear fantastic at frst
thought it is nevertheless not an impossi-
bility. We need but remind the incredulous
that but eighteen months ago the wisest mil-
itary engineers outside of Germany would
have laughed at the idea of running a 14-
inch 140 ton gun over land. It was accom-
plished, nevertheles&

While the Trench Tractor as conceived
by the writer is of course purely imaginary,
we are not at all sure that a machine of this
type will not roll over the ground in the not
very distant future.

Briefly, the Trench Tractor is a huge
two-wheeled monster, propclled by electric-
ity and of sufficient size to “walk” over
ordinary trenches with ease.

The imaginary tractor, as shown in our
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much less than is used by a moderate-sized
steamship.

The right wheel, which shows the detail
of the motor which propels the former, is
illustrated with the plating broken away to
show the interior; both wheels, however,
are of course heavily plated with armor to
protect the motors.

Two independent high speed gasoline or
oil engines are used to drive the dynamos,
which i1 turn supply the current to the slow
running wheel inotors. As the wheels are
so large they need but run at 14 revolutions
per minute in order to drive the tractor at
a speed of 20 miles per hour, For this, and
other self-apparent reasons, the electric
mode of propelling the machine is necessary.

In the illustration the tractor is shown
running with its wheels parallel to each
other, This is the fighting position. As
the length of the entire machine, measured
from one side of one wheel to the other

WHEEL CONTROL
MOTOR

A Powerful Land Fighting Machine That Can Travel Sidewise or Longitudinally.

months at this time of writing the Germans
and the French have been deadlocked,
neither contending army having moved for-
ward or backward for more than five miles.
To be sure, local successes occur here and
there and sometimes one or the other car-
ries a few hundred yards of trenches only
to lose them the next day.

The Germans being the first to realize the
unsatisfactory results of trench warfare set
out to devise some means to drive the en-
emy from his trenches. We are all familiar
with the result whereby poisonous or
asphyxiating gases were used. This plan
worked well for a time till the enemy learned
to wear respirators, and it is now a rare
occurrence that a trench is won by means
of gases alone.

What is needed to-day is a machine to
effectually combat the men in the trenches
by either destroying them or otherwise put-
ting them out of action. This must be ac-
complished with great rapidity in order to
quickly repeat the operations with the sec-
ond and the third line of trenches. Then
when a successful gap has been made, it
will be a comparatively simple matter for
the men to rush up into the break and “con-

Machine Guns.

illustration, Las two wheecls, each 40 feet
high and 15 feet wide. The business part
of the machine is about 70 fect long and
about 15 feet square. In it are carried 200
fulty armed men, bomb throwers, a num-
ber of 8-inch and G-inch guns, as well as
machine guns, ammunition stores, supplies,
wireless apparatus, a steam generating
plant, the two power plants, etc., etc. The
tractor is to run at a speed of about 20 miles
and is estimated to weigh 10,000 tons. It
is needless 1o say that the body of the ma-
chine is armored with a heavy plating so
as to protect the men in the interior from
the enemy’s shell fire.

At first thought one would imagine that
such a huge nachine requires an enormous
amount of power to move it at a speed of
20 miles an hour, but this is not the case.
Moving over level ground but 2,600 horse-
power are required, which is but 2,000 kw.
The average electric train of 3,000 tons re-
quires 605 kw. to move it at 20 miles an
hour.

Thus our imaginary tractor, to run over
rough ground or tec ascend hills (in a zig-
zag line} would not require over 3,500
horsepower at the utmost. This is very
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It is Capable of Carrying Heavy Guns as Well as Rapid Fire

is over 140 feet, the tractor could not of
course run on a road. For this and other
reasons the wheels can be turned about,
bicycle fashion, so that the machine can
run lengthwise. In this position it meas-
ures but I8 feet wide and it will roll com-
fortably on a road and even over a steel
bridge. In this position also it offers but
small surface to the enemy’s fire.

The body of the tractor swings about 10
feet above the ground, and as our illustra-
tion shows the machine has just run over
the enemy’s first trench. It therefore af-
tacks him tn the rear. In a few minutes the
men from the tractor’s regiment trenches
will rush up and the enemy wrll be under
fire from two sides. The enemy is over-
powered while the tractor rolls over the
second trench and repeats the operation
there, and so on if other trenches are left.
A less bloody variation of this may be had
when the tractor stops right above the en-
emy's trench. By means of its steam plant
live steam in great quantities may be let
loose on the men in the trench below, an
this method presents several advantages.

First, it is a very powerful argument t

(Continued on page 587.)
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MAMMOTH ELECTRICALLY DEC.
ORATED BIRTHDAY CAKE.
What is claimed to have heen the largest
birthday cake ever baked is shown in the

illustration herewith. Tt was made ex-

Electrically Decorated
Weitghed Nearly Half a T

pressly for the 35th anniversary of a large

Birthday Cake
on.

That

department storc in Columbus, O. [t
weighed nearly half a ton and required
eight husky men to lift it. The dimensions
were {41, feet wide and 15 feet in circum-
ference. It comprised nine toothsome lay-
ers, which were cut up after the celebration,
so that each of the 15000 visitors to the
store received a choice morsel. The mayor
of Columbus had the honor of cutting the
cake.

The ring of electric candles mcorporated
in the design of this huge layer cake was
composed of a galvanized sheet iron ring
51 inches in diaineter and 3 inches wide,
with a groove pressed in the center to
the depth of % inch. Wires were placed
in the groove and secured therein with
the candle top terminals projecting up-
ward. The sockets for the candle bulbs
were attached to these wires and the porce-
lain shields completed the make-up, with
the result here observed. The lamps were
lighted from a 110-volt D. C. circuit, and
in finishing the cake the ring with its at-
tached lamps was placed upon same and
then the frosting and pastry decorations
were covered over the whole affair, so that
neither the ring nor the wiring were visible
at any place.

WINDING YOUR WATCH BY
MOTOR.

Does the average man stop to realize the
amount of energy required to wind his
watch? [t would be noticeable, however,
indeed if he had to wind 700 watches every
day. The winding of this number of time-
pieces became quite an important problem
in a concern testing and repairing a large
number of watches.

We have all heard of liow Edison wound
his watch by holding the stem of it against

vai b
-
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This Device Winds 700 Watches Daily.

the guide in the elevator shaft, but it is
quite impossible to use this method for
winding 700 watches, Therefore the ma-
chine illustrated here was devised.

This apparatus consists of an electric
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Gigantic Gas-Electric Locomotive

One of the largest electric traciion cor-
porations in the Midd.e West, which oper-
ates the “Dan Patch” clectric lines, has re-
cently received as an addi:ion to its rolling
stock three gigantic G0-ton gas-clectric
locomotives for improving its freight, pas-
senger and terminal service,

These gigantic hybrid moguls w e built
by the General Electric Company. Their
general external and internal appearance
inay be observed from the illustrations
herewith. This electric traction road is
said to be the first systemn of its kind in
the world to be opcrated entirely by gas-
clectric service. One of the longest runs
on this line is 107 iniles.

The new 60-ton gas-eleciric locomotive
here illustrated is of the double ended type
and is built with the hex type cab extend-
ing nearly the entire length of the under-

Top Photo: Exterior
Appearance of Gigan=
tic Gas-Electric Lo-
comotive, Capable of
Exerting a Maxi=
mum Tractive Effort
of 32,200 Pounds.
Length Over All 41
Ft. 4 Inches.

Lower View: Showing
interior of Cab on
New Gas - Electric
Locomotive. The 175
H.P. Gasoline Engine
is Seen at the Far
End of the Cab., The
Auxiliary Lighting
Set is Perceived in
the foreground.
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uf these sets, of which there are two in each
locomotive, the sccond set may he accele-
rated and brought up to operating speed
clectrically from the oiher set.

A very good feature in such designs as
this, wlhich marks a great step forward in
locomotive evolution, is that the engines
may rotate al normal speed irrespective of
the speed of the locomotive and deliver
their maximum power, which is a feature
of great advantage on grades, in the case
of snowstorms or other emergency condi-
tions involving sudden, heavy current de-
mands. There is an auxiliary gas-electric

set which furmshes power for lighting the
cab, headlights and trait coaches.

The locomotives are propelled by means
of four 1(10-horsepower electric inotors of
the commutating pole type. All four axles
are therefore driving axles.

The motors

\\

£E

frame. with all the weight placed on the
drivers. One engineer only is required to
operate this locomotive, and it is claimed to
be much more flexible in its control fea-
tures and other characteristics than any
other form of prime mover intended for
railway purposes. The electrical generating
equipment consists of a 175-horsepower,
350-r. p. m. &-cylinder, 4-cycle gasoline
engine of the “V" type. This is direct con-
nected to a 600-volt, comunutating pole,
compound wound electric generator. Igni-
tion of the engine is accomplished with
low tension magnetos and the sets are
started by compressed air. After starting one

are ventilated by a special vacuum system
in conjunctioil with the engines. These
engines are capable of exerting a maximum
tractive effort of 32,200 pounds. The length
over all is 41 fect ¢4 inches and height over
all 14 feet 193] inches, with an over all
width of 10 feet 2 inches.

The largest electric hoist in the United
States has been installed in a mine in
Butte, Mont. The new machine hoists at
a speed of 3,000 feet per minute and can
lift 14,000 pounds up a shaft 4,000 feet
deep.

motor driving a shaft by means of a large
friction pulley shown on the right. At the
near end of the shaft is a small socket
lined with felt which engages the stem of
the watch. The only thing necessary for
the watchmaker to do is to start the mo-
tor and hold the stem of the watch against
the felt-lined socket.

As soon as the watch is completely
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wound, the tightened spring overcomes the
iriction between the motor shaft and the
socket shaft. The spring is not wound
tight enough to break it.

By this means watches can be wound
very quickly and, in fact, this machine now
does the work that previously required the
services of several persons. Photo courtesy
of New York Edison Co.
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TESTING INSULATORS UNDER
“LIGHTNING” CONDITIONS.

It has been common for many years to
test insulators, particularly those intended
for high voltage line work, at a notential
of several times the normal working valuc
at which the imsulator is to be rated.

In the illustrations herewith Iig. 1 shows
a special testing outfit as used by the
Georgia Railway & Power Co., of Atlanta,
Ga. These illustrations are reproduced
through the courtesy of E. P. IPeck, in
charge of the testing department of that
corporation. It las been definitely asserted
that even when these insulators have been
tested at four or five times the working
line voltage on which they are to be oper-
ated normally that they would often and
repeatedly fail for no apparent reason when
the voltage piercing the insulator was
known to be not more than one and one-
half times the normal potential. It has
been definitely deduced that the reason why
the insulators fail in the manner just de-
scribed is because of some high frequency
disturbance on the line, as lightning, which
has caused the insulators to be thus punc-
tured. Lightning, of course, is a hioh fre-
quency current invariably, and to imitate
tiiese conditions as nearly as possible has
been the work of recent years of the fore-
most testing engineers.

The apparatus here illustrated comprises
a lhigh voltage step-up transformer, cali-
brated spark gap, together with oil im-
mersed condenser, etc., arranged somewhat
after the fashion of wireless transmitting
sets for producing high frequency oscilla-
tions. The set here shown can be run up to
300,000 volts at 200,000 cycles. This ap-
paratus is arranged so that the voltage may
be increased by steps of a few thousand at
a time and thus a considerable testine range
is at the command of the engineer in
charge.

Figs. 2 and 8 graphically illustrate the
effect produced on the high voltage in-
sulator as the current finally leaps over the
surface when the voltage has been in-
creased above the normal working value.
Fig. 2 shows how the sparks have traversed
up under and on both petticoats of the in-
sulator; one high voltage terminal being
connected to the pin supporting the in-
sulator. while the second high tension
terminal is mounted on top of the insulator.
This method has been favorably received
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English Women Learn Wireless

_The great European war has made pos-
sible the imrossible and bids fair to change
all the familiar landmarks and aspects with
which the globe trotter is more or less
familiar. For one thing,
the women of FEurope
have taken up practically
every branch of human

paratus has been loaned by the Marconi
Wireless Telegraph Co. In the lower iilus-
tration one of their multiple tuners with a
magnetic detector is seen. A diagram of
an oscillatory circuit is seen on the black-
board.

The young ladies are said to be very
adept at picking up the wireless code and

At Right: A View of
the Women’s Radio
Class at Close Range.
Here We Sce Them
Actually Receiving
Radio Messages on
Commercial Type In=
struments. Oh, Yes,
They Understand
Diagrams, Note
Blackboard.

endeavor, including the trades and profes-
sions.

The illustrations herewith show how the
Inglish women are taught wireless teleg-
raphy.  The upper

At Left, Fig. 1, lllustrates New
High Frequency Insulator Testing
Apparatus. Top right, Fig. 2 and
Fig. 3, Below, Show How Insu-
lators Behave Under Imitation
Lightning Tests,

e

view shows the
principal and a por-
tion of the class in
the East Tondon
Wireless College lo-
cated at Forest
Gate.  These stu-
dents are members
of the Women Sig-
nalers’  Territorial
Corps. All the ap-

At Left: Class of
Enthusiastic Girl
Students in the

East London Wires

le s s College.

They Are

Members ot

The Woman

Signalers’

Territorial

evidentlv mean to do their full shcre in
the war’s work whenever necessary. The
women in France have taken the place of
the men in practically every branch of
science and industrial work. Practically
all the street car motormen’s and con-
ductors’ positions have been substituted by
women and all the telegraph and telephone
positions are said to be filled by them in
a completely satisfactory manner. How
these fair devotees of the radio art intend
to climb aerial masts to make repairs, etc.,
cable reports fail to state, but we presume
it is taken for granted that there will al-
ways be a man around some place to do
such stunts.

NEW USES FOR
VACUUM
CLEANERS.

Vacuum cleaners
are used to keep
pool tables clean
and to remove loose
hair from freshly
groomed horses. By
grooming the horses
electrically they are
given a better ap-
pearance and there
15 no loose hair to

and considered by the best engineers in the
country, and undoubtedly the tima will
shorily arrive when all transmission line

get on the clothes._

insulators at least \vill_l:e tested by_this
method, as in no other way can the effects
produced by lightning be duplicated.
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SIGNS THAT TIMES HAVE
CHANGED.

There are hundreds of families in every
city that are still denying themselves the
comforts and conveniences of our modern
inode of living just because they have never
worked out the proper answer to the ques-
tion, “Can we afford it?” They have in-
herited the belief that electricity in the
home means an expense that can be afford-
ed only by the well to do. There are now
many homes where the monthly bill for
electric current in mid-winter does not ex-
ceed the cost of one roast of beef. They
use the electric fan in summer, an electric
heat pad in winter and electric suction
sweeper each week. and the bill varies from
$1.50 in June to $2.50 in December. Why
not give the electric current a trial?



www.americanradiohistory.com

11miatu v

WONDLERFUL  electrical working
model of the United States battle-
ship Massachusetts, which took two
and a half years to construct, has

been recently placed on exhibition. It was
built by Samuel Orkin, who labored on it
an average of 1614 hours a day. This most
remarkable little craft is built entirely of
stecl, and afler setting the automatic timing
device runs entirely alone. She is capable
of running at a speed of 14 knots an hour
for six hours, or will tow three men in a
canoe at the rate of eight miles per hour.
It carries 12 miniature 14-inch guns, 12 six-
inch guns, four rapid-firing and two aero-
plane guns, also six torpedo tubes. It is 13
feet long and two feet in breadth, having a
displacement of 750 pounds and a draft of
91 inches. She is manned by a dummy
crew, which, in accordance with the size of
the ship, are three inches in height. There
are two derricks, which lift the miniature

By Carrol Wakeman

Then you gaze in wonder! Sharp sparks
of real wireless messages are sent out, Sig-
nal lights are flashing Morse code to other
imaginary ships, and did you know the code
you would ascertain that the officers of the
dreadnought are flashing orders to other
ships to fall into double battle line.

The doors in the superstructure of the
ship swing open, and over 200 bluejackets,
running from all parts of the deck, disap-
pear through them into the heart of the
vessel.

Suddenly an order is given, the siren
whistle signals to clear the harbor, and an-
chors are hoisted automatically. The pro-
pellers begin to revolve and the rudder
turns in response to the steering levers op-
erated by the officer on the bridge, and this
mighty engine of destruction is under way.

With her decks cleared for action and
her crew below, all save the little group
clustered around her commanding officer,

ors enter the cabins and the boat becomes
motionless, As the automati¢ devices have
stopped, it would take but a minute to re-
peat the same or send her in another direc-
tion. Mr. Orkin intends to build next a
complete fleet of boats having submarines,
torpedo boats, aeroplanes, et cetera. Then
a genuine sea battle in replica can be faith-
fully staged, giving a most wonderful sight.

WAR EXTENDS APPLICATION OF
WIRELESS.

France has about 10 wireless stations, the
most powerful being the Eiffel Tower. The
Germans have a great many mcre, espe-
cially the big station at Nauen, with the
transmitting power occasicnally raised up
to 7200 miles. They have a similar post
in Spain, and until recently operated di-
rectly from Sayville, L. I. The latter plant
is now in the hands of the United States
Government, and German operators are||
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A Replica of the U. S. Battleship ‘*Massachusetts” in Miniature.

steam launches and swing them over the
side into the water, where they run for 15
minutes entirely independent of the mother
ship. The vessel is run by nine motors,
three of which revolve the three propellers;
the main motor developing one horsepower.
The motors receive their current from spe-
cially designed storage_batteries, having a
capacity of 72 amperes. The portholes have
lenses; but, should any water get into the
hull of the ship, it would be forced out by
pumps working automatically every five
minutes. A rudder which has a resistance
of 50 pounds steers the ship automatically
in any direction.

When the automatic device is released,
and the various motors commence to work,
magic is out-wondered. Suddenly the clash
of a miniature band playing “The Star-
Spangled Banner” rings out, and as the
flags are hoisted slowly signal lights begin
to flash in the fighting masts. real wireless
messages are being sent, miniature metal
sailors run along the decks, opening the
doors and shutting them, saluting exactly
as though they were human. They climb
the shrouded ladders and begin to operate
the 12 searchlights, throwing the powerful
rays in all directions, at the same time ele-
vating them at all angles.

vou see her steaming away with a trail of
smoke belching from her smokestacks. As
she is maneuvering, the lower of the super-
imposed turrets swing to the right and a
puff of smoké leaps from one of them.

Instantly the next gun speaks, and the
next. When the turrets swing again, this
time to the left and a full broadside is
fired, the report is tremendous from all 12
guns.

Now the after turrets are taking up the
cannonade, shooting their spirals of smoke
far out and filling the air with the smell of
powder. Next, the warship draws closer to
the imaginary enemy, the smaller guns in
the broadside batteries—the six-inch guns—
come into action, swinging to a new angle
at each shot.

When the supposed enemy has been sunk
the battleship slows down in speed. The
doors in the superstructure open again and
her ship’s company pour out again. The
boat is steered automatically to the shore,
wireless messages being sent to the victori-
ous sailors. {The boat is steered automati-
cally to the shore.) The band strikes up
“The American Patrol,” the siren shrieks,
to clear her path, sailors marching, flags
hoisting up. Gradually the ship draws near
the shore, the band stops playing. the sail-
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It Measures 13 Feet Long and by Means of Electricity Fires Guns,
Searchlights, Signals by Ralio, Etc.,, Most Realistically.

their innumerable wireless stations.

k
[+
Flashl!.&

not permitted to dispatch messages. THE
Sayville plant apparatus was made in Ge 4
many. e
When the cables connecting America an
Germany were cut the great wireless sy'*
tem in nowise impaired Teutonic con

o

munications directly with the United State

it has been shown that the power of th§
German wave from this station paralyz¢§

almost entirely all other wireless commun“(tj{

cations. It is said that as much as 90 p!
cent. of the successes of the Germans
offense and in escapes have been due

GERMANS TAKE CABLES FOR -
COPPER. o

Abandonment of little-used cable
street car lines, so that the copper may
obtained for war purposes, has been ¢
dered by the municipality of Kiel, Germa."‘!
according to a Reuter dispatch from Cop¢! |
hagen, which says that the work of tear! ; ;
up three streets for this purpose has beg | |
and that about 3,000 yards o1 cable, weil X
ing approximately s¢ven tons, will thus 1‘;
available. i

Other Yiies are expected to be similz [
treateq in Kiel and other German cities. "

!

=

!

L,
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for use whenever secret reporting
of a conversation may be necessary.
It is also used in aiding partially deaf

T I{E Detecta-Phone is an instrument

people to hear. This instrument is so sensi-
tive that the speaker may st at a distance
from the 'phone of 10 or more feet and the
detective can hear the conversation accu-
rately.

In detective work the transmitter of this
apparatus may be concealed in any section
of the apartment, such as in drawers of
desks, in the walls, behind pictures, ete., and
yet a voice in the room is accurately re-
produced at the receiving end.

The Detecta-Phone comes under the
class of electric devices commonly called
“dictographs.” They consist essentially of

By Samuel Cohen

them are used by deaf people. QOur Fig.'1
(lower right) illustrates a Detecta-Phone
used by the deaf. The transmitter is de-
picted on the right, while the receiver is

shown toward the left. One of the
features of the transmitter is a vari-
able resistance for producing different

intensities of sound in the receiver.
Consequently, with this instrument one
may vary the sound according to the
needs of the user. The instrument is en-
closed in a compact leather case, as shown,
and can be carried around very readily in
the pocket.

As was stated previously, the Detecta-
Phone is used extensively by detective
agencies. Fig. {top right) portrays
William J. Durns, the famous detec-

Ddern Detecta-Phone

previously described and two loud-speaking
telephone receivers R R enclosed in a
wooden case with suitable horns provided
on each receiver, as is clearly shown in
our photograph. One of the most impor-
tant features of this Voca-Phone lies in
the method of calling a certain party on
the line. This is done by moving the
transmitter signal arm toward the point on
the scale corresponding to the party
wanted. A small indicator is connected to
th's transmitter arm and travels across a
small scale showing where this particular
point is located. This scale is shown at the
bottom of the Voca-Phone. A small push-
button is provided on top of the instrument
and it is used for calling purposes. In
using this instrument one need not stand
near the transmitter

as in the present
mode of telephoning,
but the user may sit
comfortably back in
his chair and simply
talk in a moderate
tone, His voice is
very readily trans-
mitted to the receiv-
ing party.

The Voca- Phone
has been utilized re-
cently in “The Ex-
ploits of Elaine” film.
Fig. 4 (lower left)
shows “Craig Ken-
nedy,” the detective,
receiving some start-
ling information with
it,

One of the latest
achievements in this
line is a new trans-
mitter”” whereby the
musical “keys” can
be exactly repro-
duced, and Fig. &
(top right) shows
this transmitter dis-
sected. The upper
central porti : of
the picture shows
the make-up of the
interior of the trans-
mitter, A is the
transmitter shell,
made of a very light
composition metal,
and B the carbon
cup. This cup is
made of a special
grade carbon, chem-
ically treated, and
contains six small
holes as perceived.

’p Left: Mr. Gaillard Smith, Inventor of Detecta=Phone, Using His Loud Talking Desk Telephone. Top Right:

Wm. J. Burns Uses the Detecta=phone.

Kennedy, of Movie Fame, Employs the Smith Voca=Phone.

supersensitive microphonic transmitter,
ade up of a large number of minute car-
n balls (not grains) contained in a cup
ade of the same material and a thin car-
m diaphragm resting against these balls.
1ese parts are enclosed in a metallic case
d are properly adjusted. The transmitter
connected in series with a battery and
ephone receiver, which latter is of the
w-resistance type, and the instrument de-
154 here employs a 12-ohm receiver.

Several i;nes of these Detecta-Phones
ve been developcd in the past years, but
it invented by Gaillard Smith is one of
: most sensitive as yet proucred. His in-
uments are most employed by Jetective
'ncies, and, of course, a large numbe.” ©

double headset ’phones are used by de-
tectives in order to get the full value of
sounds produced in the transmitter. Prac-
tically every investigation made by the
present detectives is entirely done by the
use of these supersensitive telephonic in-
struments.

This inventor has also turned his mind to
the development of these instruments for
office work. Fig. 3 (top left) illustrates this
application. Mr. Smith himself is seen using
his Voca-Phone, which merely consists of
a transmitter T of the type that has been

www.americanradiohistorv.com

These cavities con-

Insert View Shows Parts of New Tuned Microphone. Lower Left:[)e(t:ﬁﬁigve tain a large nup]ber
Lower Right: New Supersensitive Phone for the Deaf. of highly polished

carbon balls, which

tive, using one of Mr. Smith’s instru- are imported from France. These balls are
ments. The transmitter is h 'd in his hollow, making them exceedingly light for

left hand, while the index finger of their size The most important feature of

his right points toward it. Note that this transmitter is the very small resistance

coil C. A small contact arm D is used to
vary the resistance on this coil. I order
to produce a particular musical “key” the
small handle D is moved to a certain point
on the scale which is provided in the shell,
The cap of this transmiiter is shuwn on
the right of the photograph, while toward
the left the receiver is shown. When the
diaphragm and cap are threaded upon the
transmitter and properly adjusted it is a
complete unit of itself, and can be carried
around quite easily without distorting the
interior parts. Iy
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When Bell Introduced the Telephone

1916 Is the 40th Anniversary of the Telephone

The telephone has become such a mat-
ter-of-fact apparatus that to-day none of
us hardly ever stop to realize that it is

It must be realized that the apparatus
with which this early inventor was strug-
gling was a very crude and much misun-
derstood quantity.
Nothing definile was
lkmown about the prop-
er diaphragm to use,
nor its size, nor was
there anything. definite
known about the prop-
er strength of the mag-

nets to use, nor with
what size wire thev
should be wound.

Even though the prop-
er size wire had been
known, it is doubtful
if it could have been
procured, as magnet
wire in those days was
very scarce and usual-
ly had to be made to
order at great expense.

Mr. Watson, who
recently  lectured be-
fore the New York

Telephone Society on
some of his early tele-
phone lecture experi-
ences In conjunction
with Prof. Bell, re-
lated some amusing cir-
cumstances surround-
ing the public demon-
strations in which the
telephone did every-
thing but talk. In some
cases, needless to say,
it took but very little
to thoroughly provoke
and send home an audi-
ence who were expect-
ing to hear a loud and

Early Demonstration of the Telephone by Bell.

possible that less than 40 years ago the
telephone was purely a laboratory device of
few and doubtful virtues. Men there were,
and highly ecducated ones at that, who
scoffed at Alexander Graham Bell's “mu-
sical ear,” as it was at one time called,
but so it has been in all ages with new
discoveries, .

Bell, however, was a persistent and in-
defatigable worker and, unlike some in-
ventors who have not lived to see the “child
of their brain” developed and perfected to
the wonderful degree attained by the tele-
phone, he and his early assistant, Mr. Wat-
son, have lived to see the telephone on
practically every man’s desk and on the
wall of nearly every dwelling in this coun-
try and abroad.

The interesting illustration here repro-
duced is from an old wood cut and shows
Prof. Bell trying out his somewhat heroic
size telephone of early vintage in a lecture
hall at Boston prior to a lecture and dem-
onstration of the speaking telephone. Even
the man with the brush is apparently some-
what startled, as well he might have been,
for the telephone in those days was con-
sidered by most people as either a pure
fake or as an incredible scientific mon-
strosity, but Bell knew better. In most of
his early demonstrations and lectures it was
usual to run a short copper wire line or
circuit to Bell’s laboratory, the illustration
showing such an arrangement. In this case
Mr. Watson did the talking at the labra-
tory and the speech was reproduced by one
of Bell's “speaking ears,” which part of the

uman anatomy it very much resembled in
those days, to be sure.

- 8 perfect telephone,

“sacodemans i || “right off the bat,” so
to speak.

However, Bell's lit-

tle instrument lived up
to its promise in most instances and proved
beyond the shadow of a doubt that the in-
ventor could really reproduce the human
voice by electrical and mechanical means.
Mr. Watson mentioned one occurrence
which had New Brunswick, N J., for its
locale. Om this particular glorious occasion
there was to be no less a personage than
a grand opera soloist from New York City,
who was to sing into the transmitter of the
telephone at some distance from the lecture
hall and the audience was thus to have a
musical as well as a scientific treat, it was
promised. But, like a great many other
such things on which we calculate to the
final dot, things did not go right, for the
reason that the opera singer’s voice was not
quite suited to the telephone, of that day
at least, so Brother Watson had to fill up
the rest of the evening with suitable selec-
tions from his not too extended repertoire,
and the audience went home well pleased,
and none the wiser.

THE MYSTERY,
By G. LaPalma.
AM the Swift—I am the Beautiful—I
I am the Terrible—I envelop the world
with My Strength, and men thank
God that I am, yet tremble in fear of My
Approach.

I am old—so old the mind of man can-
not conceive numbers sufficient to count the
years of My Being. but still ] am the Per-
sonification of Youth and Power.

For ages and ages I have played through
the Heavens, and deep in the Bowels of the
Earth T have wrought Mysteries yet un-
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known 1o man. [ have lit up the s_kies with
My Presence, and at the deep roaring boom
of the thunder [ have wrapped whole
Forests in Sheets of Fire, smitten rocks to
fragments, and sent, in panic, the wild
beasts rushing through the jungle. I have
played ’'round the spindling towers man
built, leaped o’er mountains, moved the wild
sea, and found My rest in the bodies of
people who know not My Presence.

Now man has found Me—A willing serv-
ant, I fetch and carry; lighting man’s"home
and the streets; speeding-his- words on cur-
rents of air to far-distant countries, turn-
ing the wheels of thousands of mills, driv-
ing his cars in the city and doing his toil
in the country. Oh! Countless are the
things I give in Light, in Heat, in Power,
vet even the ones who know Me best know
nothing about Me. And though their hands
are bold, their hearts are timid.

I am the World's Mystery. I am the
Terrible, the Beautiful, the Omnipotent.

I am ELECTRICITY!

ALESSANDRO VOLTA.

Alessandro Volta, the inventor of the
electric battery, was born in Como, Italy,
Feb. 18, 1745, in a house where the Volta
family had lived for more than 300 years.
When a child, strunge as it may seem, he
was very backward. He was four years
old before he spoke even his first word
“No.” From the time of this event, how-
ever, his mind seemed to turn entirely to
the wonders of nature., At 17 he won
prizes in philosophy. When he was 18, the
famous Abbe Nolet, impressed with the
boy’s great knowledge, had him write es-
says on electricity for the great men of the
day, for people in general knew very little
about this mysterious force at that time.
_His first formal papers were issued in
his 24th year. Fourteen years later ap-
peared the Volta electrophorus, followed
by his electroscope. Shortly afterwards
Volta was made professor of physics at
Como, and the year succeeding accepted
what became a 40 years’ professorship at
Pavia. Experiments here led to the dis-
covery of the Poltaic pile or battery, the
first device ever made for producing con-
tinuous electric currents,

Famous throughout Europe, Volta re-
ceived many honors, being created a Sen-

Alessandro Volta, After Whom the Volt Is
Named.

ator and a member of the French Insti-
tute. He remained personally, however,
exceedingly unpretentious and was much
beloved by the Italian peasants, who called
him. “Il mago benefico,” meaning benefi-
cent magician. 'He died in 1826, but his
name will live as long as electricity stands
as our motive power, because the unit of
electrical pressure has been designated as
the Volt.
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The Electric Gyro-Cruiser

A Rolling Electric Gyroscope Fort of the Near Future. By Eric R. Lyon, A. B.

HE world will have wars for genera-
lions yet to come, but the time is
near at hand when their destruction

of human life must cease. How is this to

with a reaping machine. We convert that
15 mile breach into a veritable inferno of
hail, wind and destruction; or steel, fire
and blood. The enemy is forced to retire;

’

e

Fig. I. Side View of Possible Land Cruiser of the Near Future. It Could Smash Any Fort
With Its 42=Cm. Guns.
be?  Simply that all future war must be that is, all of him left to retire. We close

naval warfare, by which we mean there
must be a navy for each of the three ele-
ments, earth, air and sea. We have our
navy on the sea, and we have begun our
navy of the air. Who knows but that our
last and greatest navy stands now upon
the threshold of human ideas, awaiting
only a proper invitation for its entrance
into our affairs?

Suppose Great Britain’s giant navy
could now come up out of the sea into the
plains of northern France and, mounting
itself upon wheels, dash in single line
formation at express train speed upon one
single, unsuspecting and strategic point of
Germany's hundreds of miles of battle
front. What would happen?

We are told that “this is a war of am-
munition;” that the decision of this war
is practically a question as to which side
can ultimately hurl the most tons of shot
and shell into the trenches of his op-
ponents. Now we know that if you and I
and Smith and Jones and all of our neigh-
bors are strung out over a hundred miles
of battle front it is going to take an enor-
mous amount of shelling to shell us out.
But if the enemy should suddenly con-
centrate all of his fire upon Jones' pasture,
or even upon 15 miles of battle front ad-
joining thie pasture, there is not going to be
one man left alive in all of that harnel
ground to prevent the enemy breaking
through. This, in brief, is the tactics of
the present war. The enemy does break
through. His infantry runs, his cavalry
gallops and his big guns creep; all trying
to get through the gap in our lines. In the
meantime the warning has gone out broad-
cast to all of us. Ve rush in our reserves,
and move up our own big guns to defend
the breach. We storm the field. We
mow down his necessarily massed ranks as

up the breach, dig in again and await the
next assault. This also is the tactics of
the present war. Our infantry can move
as rapidly as the enemy’s infantry; our

British aerial navy. Preszntly down comes
a German Taube in flames. The British
planes are circling far overhead and are
signaling the ranges to the British gunners
behind the horizon. The staccato roar of
the German anti-aircraft guns has begun
There is a distant rumble. The one re-_
maining door of the hut in which we have
taken refuge shudders, and immediately 10
or 20 bursts of flame search out the Ger-
man batteries. In range of this 15 or 20
mile strip the Germans have 11 big howit-
zers. These are the chief concern of the
British gunners. The British aerial fleet
signals back the results. In the meantime
one Taube scout has succeeded in landing
behind the German lines. Ranges and
movement of the British land fleet are im-
mediately 'phoned to the German gunners.
The big howitzers open fire, but the British
aeriai fleet, pursuing the Taube scout, had
signaled warning to their land fleet when
they could not prevent the scout’s landing;
and so, when the German 42-centimeter
“shells tear up a certain plot of ground be-
hind the horizon it is from another point
behind that ominous line that the first great
answering salvo thunders forth. Through
the glass we observe a distant German bat-
tery go up in flame and twisted steel. The
thunderings become incessant an] they
seem to be coming nearer. Their salvos
must be finding the targets. Suddenly the
field has become alive with the bursts of
six-inch shells seeking out the Germans’
lesser batteries. Panic reigns. Through
our glass we can see men and cannons
dashing madly to new positions away from
the bursts of those deadly pursuing shells.
Yet not a man can we see going to the
rear. The Germans have even in their
despair resolved to stand their ground and
die before the overwhelming onslaught.
But neither do the British shells fall among
the massed German infantry reserves, nor

cavalry can gallop
as hard as his cav-
alry, an. our big
guns can creep as
slowly as his big
guns. Consequently
we were there 1n
fo ve before he
could break through
far enough to do
him good. The net
result of the whole
encounter is another
blood sacrifice to
the war demon, and
another call for am-
munition on boti
sides.

Transferring our-
selves from Jones’
pasture to a point
overlookin that
select portion of the
German battle front
which we before
mention J, we may
now imagine what
begins to huppen as
the great British
fleet comes in range
behind the distant
horizon. Qur first
warning of the im-
pending battle is the
increasing rattle of
machine guns in the
clouds, as the few

Fig. 3.

Sectional View of Massive 2,000-Ton Liquid Gyroscope for Main=
taining Equilibrium of Land Cruiser.

local scouts of the German aerial fleet flee
before the concentrated and overwhelming
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in the trenches armed only with machine
guns and men helpless in the vortex o

I
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this maclstrom, for Britain has not elected
to slaughter her enemies, but to overcome
and to disarm them.

At last the hail of shell has ceased in
the district under our observation and has
swept out like a scythe into-the far out-
dying districts. The breach has been made.
The British monsters appear upon the
horizon thundering, flaming, racing; hear-
ing down upon us at express train speed.
‘Onward they come. Presently one sweeps
-past into the gap and then another and an-
other.

The memorable raid of the British land
feet had begun. It is recorded—and so it
will be when the imagined incident here
pictured shall have become a matter of past
history—it is recorded that the British land
#fleet, having broken through the German
lines, cut a swath of destruction through
to Berlin more effective than even the
famous Sherman’s march through Georgia,
and as they rode they destroyed every
means of communication, of transporta-
tion; every munitions depot and provision
depot; and ending with the destruction of
the great Krupp works, there followed the
surrender within a few weeks of the whole
German army for lack of provisions and
munitions. A new epoch was begun.

This is the picture of the possibilities of
the new arm of military power. Now let
us consider the probable form of its ma-
chinery. The form which hrst suggests 1t-
self is, most naturally, an overgrown re-
production of the common four-wheeled
truck or wagon, and if such a device were
designed to operate only over level ground
or over especially prepared roads of about
100 feet in breadth it would be capable of
good service and great speed. It would
be possible to construct such roads all
along the coastal country to be defended,
and yet the four-wheeled units would be
sadly hampered by their inability to operate
away from the ideal conditions so pre-
pared. If a unit of the future land navy,
or a land cruiser we may call it, is to be of
real service it must be able to maneuver
anywhere over any kind of ground except
precipices, and it must be able o make ex-
press train speed over common country
roads and over the fields of gen_tly rol[:ng
country. A device of this type is possible
only when it shall employ some other means
than a broad wheel base to maintain itself
upright. Indeed, if the land cruiser is to
‘be operateil over country roads the breadth
of its wheel base cannot exceed the breadth
of the road, some 25 or 50 feet, which fact
would necessitate balancing the structure
upon not more than two great wheels—
bicycle fashion. Going at full speed our
tiuge device would be able to balance itself
after the manner of a bicyclist, but it must
also be able to maintain itself firm and up-
right even when standing still. To accom-
plish this there is one practical means of
which we are aware, and that is the gyro-
scope.

Let us then call our land cruiser a gyro-
cruiser. A likeness of what this may be
we have in Fig. 1. Gyro-cruisers will be-
gin, of course, very humbly, and at first
will be gyro-trucks rather than gyro-
cruisers. The conditions of mounting the
gyroscope in the gyro-truck; the conditions
of mounting the weight of the structure
upon its wheels and, in fact, almost all of
the conditions governing the small device
will be different from those which will be
found feor the huge machine. So it is not
with the steps upon the way, but with the
type of the full-grown cruiser, of the gyro-
navy in its prime, with which we are now
concerned. Such, we may imagine, is the
American gyro-cruiser shown in Fig. 1,
with its extreme height of 180 feet from
ground to top of fire control mast, ifs ex-

THE ELECTRICAL EXPERIMENTER

treme length of 230 feet, its muaximum
breadth or beam of 87 feet and its maxi-
mum wheel breadth of 25 feet. The weight
will be about 20,000 tons, one-tenth of
which, 2,000 tons, will be the weight of
the liquid gyroscope carried in the rim of
the great wheel. The latter may be seen
projecting downward and forward of the
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stations in the main bridge (a) and at
other points. The officer on watch at the
crown bridge's range finder will have com-
plete control of the cruiser, and he will
electrically train and fire all of the guns,
at the same time following the results of
his own opcrations through the huge tele-
scopic range finder.

main substructure in
the diagram, Fig. 1.
The gyro-cruiser
will mount 12 17-
inch guns (or will
they by that time
have grown to 27
inches?) in six tur-
rets, three of which
are show, the other
three being similar-
ly placed on the
other side of the
superstructure, and
will be able to fire
a salvo of eight
guns in nearly cvery
direction from the
cruiser. lnstead of
the customary ar-
rangement of low
caliber guns, as in a
battleship, an ar-
rangement which is
made necessary by
the manner of firing
with respect to the
rolt of the ship, the
,gyro-cruiser will
mount in the 40-foot
crown turret shown
a huge machine gun,
comprised of a ro-
tating cylinder hav-
ing mounted in it a
sufficient number of
complete and indivi-
dually recoiling six-
inch rifles. which
shall be electrically

Fig. 2.

Future.

Front Sectional View of Mastodonic Land Cruiser of the
Note Comparative Size of Man Here Shown.

fired as they succes-
sively pass through a predetermined firing
position. One man will be able to aim
and control the fire of a torrent of
six-inch shells, and thus a weapon will
be provided which, being peculiarly adapt-
ed to the gyro-cruiser, will give the lat-
ter added superiority to any other type
of military unit operating upon the land.
The great wheel shown in Fig. 1 is the
traction wheel, and it is 108 feet in diameter
from one beveled, cutting-edge foot to the
other. The “little” wheel, which is 60 feet
in diameter. is the steering wheel, and is
also the balancing wheel—a fact which 1s
apparent when we consider that in order
for a gyroscope rotating in a vertical plane
to exert its balancing power about a hori-
zontal axis, it must be able to swing freely
about a vertical axis. The uses of the
aerial and fire control mast are obvious.
Passing to Fig. 2 we have a detail, ver-
tical cross section cutting the cruiser in a
- plane passinig up through the center of the
great wheel. We will follow the latter in
explaining this diagram. On top is the
crown bridge. It is heavily armored, rotates
like a turret and carries the armored range
finding arms, the eyes of which are now
staring at the reader. Other range finding
stations will be located at the top of the
first control mast and at various points
about the cruiser. It shall be the duty of
these stations, not only to obtain the ranges
of the enemy’s positions, but to maintain an
accurate running survey, analogous to the
log at sea, from which the exact position
and orientation of the cruiser may be told
at any time. The complete control of the
cruiser will be centered in the crown
bridge, but there will be duplicate control
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. (b) is the crown turret carrying the six-
inch rifle machine gun described; (a) is
the main bridge, offices. range plotting
rooms, etc. Forward of this, but not shown
in any of the diagrams, is the main search-
light station; (e} is a 17-inch gun turret,
side view; (f) is the same, but looking
into the business end of the guns; (g) is a
17-inch gun; (h) is the bevel-fa_:d and
very heavily armored foot or rim of the
great wheel.

~ All inside of the broken line . !
is part of the great wheel and rotates with
it. The armor of (h) is put on in plates
parallel to the plane of the wheel, which
is to say, perpendicular to the plane of the
section. The plates will be welded together,
making the rim of the great wheel one
solid mass of steel capable of supporting
the weight which it must bear and capable
of withstanding the enormous centrifugal
or bursting effort of the liquid gyroscope—
the latter 1s carried immediately below (h)
in (i), (i) and (k).

(i) is a cross section of the lining of
alternate magnet c¢oils and iron rings in
the tube of the liquid gyroscope; (j) is
the space in which 1s wound the spiral of
non-magnetic steel which causes the liquid
to spiral round the tube in a second rota-
tion impressed upon the primary one; (k)
is the hollow propelling ball of iron and
steel faced construction, 15 feet in diameter,
which floats in the liquid and which is
sucked around and around the tube by a
rotating magnetic field, just as is the action
upon the shell in the proposed clectro-
magnetic gun: (1) is the section of a ring
of heavy welded armor which, like the ar-

(Continued on page 581.)
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New Telephonic Novelties

LOUD SPEAKING TELEPHONE A
BOON TO SALESMEN.

With this new adaptation of the loud
speaking telephone, show window demon-
strative advertising becomes a really con-

to practical use in this line. The novelty
of the situation never fails to draw a large
crowd.

LATEST ELECTRICAL AID TO THE
DETECTIVE.

One of the greatest cbstacles
encountered in the present dicta-
graphs, as used by detectives, is
that of the unnecessary noises
produced by the super-sensitive
transmitter due to vibration, etc.
Although various devices have
been developed for the purpose
of eliminating these sounds or
side-tones, none of them has
proved much of a success, but
the one invented by Gaston Bois-
sonnaunlt, a prominent worker
this field, has shown far more
superiority in its acoustic quali-
ties than any one of the dicta-
graph type of instruments here-
tofore produced.

His transmitter or
lector,” as the inventor calls it,
is clearly shown in Fig. 1. This
is constructed in the same way
as in the standard type, but the
various parts are more fely
built and the carbon balls and
carbon diaphragm are very high-
ly polished. The outside side-
tone noises are eliminated by the
proper adjustment of the trans-
mitter.

“sound col-

naturally out of use as the receiver is
on the hook, apparently. The listener
can, however, hear through the instru-
ment whether the receiver is on or off
the hook. Three sets of receivers are
used with the apparatus; one being seen
on either side of the case and one in the
center of the cover in the picture, The
instrument is installed with a sound regu-
lating switch. Two reels, carrying flex-
ible cord, are shown standing against
either end of the cover. The batteries are
enclosed in the case, thereby making the
complete outfit theoroughly portable and
ready for instant service.

Another instrument of similar character
is depicted in Fig. 3. This is of a smaller
size and intended to be used in factories
where several of these transmitters are
located in different departments, while the
receiver is placed either in the president’s
or manager’s office, and in this way the
“boss” is always secretly informed as to
the condition of affalrs in any particular
department. Iie is also informed, secretly
of course, as to whether his employes are
talking for or against him, and thereby
he can prevent strikes, providing the em-
ployes are plotting same, and in this way
he is constantly informed about the inside
conditions in his entire plant.

Several of these instruments have been
advantageously used by several of the
warring countries in detecting spies; plots
were thus frustrated that were being

The receivers

Photo by Paul Thompson

This Salcsman Talks to His Public Through a Loud-8peaking
Telephone Fastened Outside the Show Window. in

vincing argument. It is no longer neces-
sary to ask the audience to stand out in
front of the window and read placards; in-
stead, the Jemonstrator telephones his in-
formation right into the crowd, and he can
tell them in the most business pulling argu-
ments just why they should buy his wares.

This new telephone apparatus for show
window demonstrator’s use was perfected
into this highly practical instrument by B.
H, Hogan, who, being a salesman, realized
how important it is in selling goods to talk
personally to the prospectlve customers.

The apparatus is a simple affair which
can be detached in a few minutes and
packed in a medium size traveling bag. It
consists of a transmitter, into which the
demonstrator speaks, just like into an ordi-
nary telephone, but at the other end of the
line is a horn, similar to that on a phono-
graph. In this horn, which is clamped to
the building, just outside of the demon-
strator’s show window, is a strong electro-
magnetic reproducer which takes up the
sound waves and throws them up against a
sound board in the rear end of the horn.
They are deflected back and out of the
horn into the listening crowd. So strong is
the voice reproduced that it can be plainly
heard amid the surrounding street noises
for a distance of 25 feet from the window.
Sémetimes two horns are employed, located
10 to 30 feet apart, to accommodate a large
crowd, so that all may hear clearly every
word the demonstrator says.

This new telephone derives its electrical
current either from an electric light socket
of 110 volts, or, in case no current is at
hand, from batteries producing 18 volts. It
will work either on direct or alternating cur-
rents; but, in case of the latter, the voice
is harsh but by no means so indistinct that
every word cannot be understood,

The apparatus pictured is being used by
the inventor, it being the first one to be put

are a very im-
portant factor
this instru-
ment ; they are of the low
resistance type, some of
them varying in resistance,
depending upon the condi-
tion under which the in-
strument is used; that is,
some instruments require
a low resistance *phone be-
cause of the acoustic qual-
ities of the room where
the transmitter is placed;
if it is a large room, a
very low ohmage ’‘phone
will be required.

The inventor, Gaston
Boissonnault,has succeeded
in improving his apparatus

(Flg. 3):
to such a degree of per-

At the Left (Flg, 1): New DIctagraph Microphonc; at the Right
Small Model of Dictagraph Set for Detectlve s Use.

fection that he has devel-
oped an instrument for
detective work, and many
of these are at present em-
ployed for that purpose.
One of these detective
type instruments is illus-
trated in Fig. 2. One of
the clever features em-
bodied in this outfit is the
“fake” desk telephone
seen at the right of the
case. This looks exactly
the same as the stand-
ard desk style instrument,
but instead of having a
regular transmitter a sen-
sitive microphone of the
type above described is
placed in the mxcrophone

Betow (Fig. 2): Complete Dictagraph Outfit for Detective’s Use,
Dummy Desk 'Phene at Right Centains Microphone.

shell. The receiver is a
“dummy” and it is not connected to any
part of the telephone. Only two wires are
brought down from the transmitter. This
“phoney” instrument excites no suspicion
whatever, as it appears to be connected
with the usual Central Exchange and,is
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talked over in the buildings and mansions.
around the battlefield.

Only 3.2 per cent. of fires requiring the
attention of New York's fire denartment:
during 1914 were charged to electric origin..
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Monster Electric Range to Cook for 1,500 People

Following a recent investigation of the
practicability of electric cooking, the Mon-
tana State Ilospital for the Insane, at War-
ren Springs, Mont., has purchased one of

80 pounds of beef at once. Each section is
a complete unit in itself, permitting their
arrangement in any desired order. If the
sections were placed in a single row the
range would be 30 ft. in

length. The range is of
steel throughout, with pol-
ished trimmings, and is su-
perior in workmanship and
durability to coal and gas
ranges. The top equipment
comprises the {ollowing
units, each conirolled by a
separate switch with ruby
pilot light and three adjust-
able heats. Seven 10-in.
by 24-in. hotel griddles with
rims, two 18-in. by 2{-in.
flat griddles or hot plates,
one 12-in. by i8-in. corru-
gated surface broiler, one

Giant Electric Range to Cook for I,500 People at Montana State

Hospital.

the largest electric ranges in the world for
immediate installation in connection with
an unusually efficient system of food han-
dling and serving between the hospital
kitchen and the dining rooms. The range
is the largest ever built and has a total
connected load of 69 kw. It is built In
four similar sections, each 7Y% ft. long and
2 ft, 9 in. wide, and is to be installed with
sections back to back, occupying a floor
space 5% by 15 ft., enabling the cooking
staff to work on both sides. =

In general design the range is similar to
one installed by the same manufacturers at
the Southern Indiana Hospital for the In-
sane, which provides for 1,000 persons, but
the Montana range has eight ovens instead
of six and a proportionate increase in the
top equipment. There are two ovens in
each of the four sections, each oven having
sufficient capacity to roast 24 chickens or

12-in. frying kettle for deep
fat, one G-slice hotel type
bread toaster, five 15-in,
two 10-in. and five 8-in. hot plates.

The heating units are of the enamel type
and the controlling switches are convenient-
ly mounted on the front of the range at
a height providing for minimum labor in
handling. The estimated maximum de-
mand iz 46 kw., and on the basis of 0.23
kw.-hour per day per person the energy
consumption will be 259 kw.-hours per day,
or 7,500 per month, making the cost of
electricity, on a 2-cent rate, $150 per month.
This is offset against the cost of coal, cost
of handling coal and ashes and additional
attendance required for handling a coal
outfit. There will also be decided savings
in food due to superior cooking as com-
pared with coal or gas ranges, avoiding
waste due to over and under cooking, ex-
cessive shrinkage, etc., which in many in-
stallations amounts to more than the cost
of fuel.

UNIQUE CALL SYSTEM FOR
BUILDINGS.

In an office building of 22 stories that is
kept in good condition, there is a staff of
mechanics constantly in service. To find
the foreman of any of these gangs is a
problem, since he may be in any of a dozen
or so rooms. In the superintendent’s office
is a little switchboard 1ith three flush
switches each controlling a lamp on the
board for a pilot and one of three over
the freight elevator door on every floor,
says B. R. Browne, in Electrical Review and
Western Electrician. Red, white and green
lamps are used. Each foreman has his
call; for instance, the electrician’s is green,
the carpenter’s red and white, the head
porter’s white, and so on. When the super-
mntendent wishes to speak to any of the
staff he calls by this lamp signal and the
party called plugs a pocket telephone set
that he carries into a little flush receptacle
beside the elevator door on any floor and
he is then in communication with the chief.

The whole thing is so simple and flexible

that it could readily be adapted to suit any
requirement of factory or office building.
. By being placed near the freight elevator
it 15 easy to wire, using conduit and con-
dulet fittings. All that is exposed com-
prises three condulet receptacles over the
door, the conduit running up the shait and
a short extension coming through the wall
on each floor.

The pilot board is placed beside the tele-
phone private branch exchange in the office
of the building, so that the operator cuts
off the signal when the conversation is
closed. The lights are conspicuous encugh
for some of the staff to surely see, and yet

are not as objectionable as a bell or other
call in a public building. All stock mate-
rials can be used.

THE POTENTIOSTAT FOR HOS-
PITAL CALLING PURPOSES.

From time to time many clever and
unique devices have appeared for use in
hospitals, particularly for calling the nurse
or the doctor, as the case may be. This
new device, however, combines all the good
points of all these ideas and has not a few
original {features.

Primarily it consists of an automatic
storage battery charging board and a push
button of novel design, placed at the side
of the bed. The apparatus is mounted in
front of the nurse’s or doctor’s desk and
miniature incandescent electric bulbs are
placed on the board and operate in con-
nection with the annunciator.

The complete system in outline works
as follows: Whenever the patient desires
the services of the nurse he merely presses
the push button, which lights a certain
lamp on the board and the annunciator
indicates at once which patient is calling.
The lamp remains lighted until the nurse
answers the call. After attending to the
patient she merely pushes another button
placed near the bed, which extinguishes
the light.

Practically all of the previous signal
systems were operated on low voltage cur-
rent, but the method of reducing same
irom 110 volts to the required voltage be-
ing very inefficient, made the operation of
these systems on a large scale very ex-
pensive, This decided weakness and con-
sequent expense was brought to the atten-
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tion of several engineers and many devices
were developed, but with very httle suc-
cess until an instrument was perfected for
reducing high voltage to a lower voltage
economically.

This is called the Dotentiostat by its
manufacturers and is hercwith shown. In
detarl it consists of a number of storage
batteries which supply the current to the
lamps or bulbs., The batteries are charged
automatically from time to time from the
regular strcet mains. The charge is con-
trolled by an automatic circuit breaker ob-
served in the center of the Potentiostat. A
volt-meter and ammeter are provided for
determining the exact condition of the
cells.

The system here described has power
enough to handle 365,000 bells or lamps,
which is a good deal more than it will

ever be called upon to operate most prob-
ably.

11

e & & 5.0 6
¢t & 0 b 6 & 0 676
The Potentiostat Can Ring 365,000 Call Bells or

Signal Lamps, the Latter Being Used for
Heospital Service.

The advantages of this new system are
apparent when it is considered that the
light will continue to burn as long as the
call is not answered. and any delinquency
on the part of the attendant will be
readily noticeable by the undue length of
time which the lamp operates. This device
has proven its value repeatedly at various
hospitals where it has heen installed by in-
crcasing the quality of the service.
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New Arc Lamp Consumes No Electrodes
This New Arc Lamp Marks the Greatest Advance in Illuminants in a Decade

INCE the advent of the gas-filled incan-
descent lamp bulb, science has led us to
believe that the only step remaining to

make an ideal illuminating unit would be
the invention of cold light. However,

—=

Fig. 1. Appearance of New Arc Lamp That

Does Not Consume Electrodes.

there has appeared a new and novel arc
light which burns in a gas-filled chamber.
It may be remarked that the arc lamp was
the first electric lamp of any practical im-
portance.

This new lamp, the invention of W. A.
Darrah, is the outcome of a series of elab-
orate and painstaking experiments on
various forms of electrodes and different
mixtures of gases in the chamber. In its
present form it consists of two tungsten
electrodes which are not consumned. and the
arc burns in an atmosphere of certain

gases. The lamp is shown in Fig. 1, and,
as will be seen, comprises a glass bulb con-
taining a predetermined amount of gas (a
mixture of titanium tetrachloride and
bromine gas), and having supported from
the opposite ends the two tungsten elec-
trodes.

The working parts of this lamp are in-
dicated in Fig. 2, and the gencral idea of
its operation can be obtained therefrom.
The large glass bulb is approximately the
size of an ordinary incandescent lamp and
has mounted at the lower end a solid rod
of tungsten 14 inch in diameter. The con-
nection to this rod is made through a small
tungsten wire. The upper neck of the tube
supports a sliding iron core in which is
mounted the other tungsten electrode. A
flexible conductor connects the upper elec-
trode with the seal in the globe, and a coil
of wire around the iron core (see dia-
gram) of the upper electrode serves to
start the arc and regulate same. This
regulation is very easily accomplished, due
to the fact that the electrodes are not con-
sumed, and, being automatic, the lamp may
be operated from an ordinary switch.

The effect of gases on the stability of an
arc was determined by Poulsen in connec-
tion with his experiments with arcs for
wireless telephony and undamped wave
radio transmission. The same effect is
here obtained by the gases used inside of
the globe. They render the arc intensely
luminous and very steady. The gases
themselves are consumed at a verv slow
rate, and thus the globe is not blackened.
The lamp requires no more attention than
an ordinary incandescent bulb.

In operation this lamp gives an arc from
2 to & inches long, depending, of course,
upon the voltage, and the arc proper is
about % inch in diameter. It has the ap-
pearance of a bright, white incandescent
filament. It does not flicker like an ordi-
nary carbon arc in the air, and the intense
light has a spectrum almost identical to
that of the north sky on the afternoon of
a clear dayv. In other words, this means

that the lamp gives a light not unlike day-~
light, the only difference in the spectrum
being due to the slight absorption of the
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Fig. 2. Diagrammatic View of New Gas-Filled
Arc Lamp, Which Seems to Possess
Great Promise.

various spectrum lines by the vapor in the
lamp.

Although this arc lamp is still in more
or less of an experimental stage, it gives
considerable promise of supplanting the
modern incandescent light and becoming a
large factor in the illumination of the near
future, o

ELECTRIC MOTOR BUCKETS, THE
LATEST.

Electric motors have been adapted to
many diversified requirements in the in-
dustrial line, and it seems as though these

3

Fig. 1. Small Grab Buckel Upunul and Closed

by Electric Motor Mounted
Directly on Same.

adaptations had come almost to an end, but
every day there is found some new and
worthi-while application of the electric

motor, which has so far remained unsur-
passed for high operating efficiency, clean-
liness and ease of control.

One of the latest uses of the electric
motor is its incorporation in the design of
large grab-buckets, as the illustrations here-
with portray. Fig. 1 shows a large clam
shell bucket suitable for scooping up coal,
dirt, or other loose material, and the oper-
ator is seen plugging in the flexible cable
leading down from the crane into the motor
terminal block. As perceived, the motor
operates the bucket jaws through the
medium of a short, but powerful chain belt.
The many advantages of this arrangement
are self-evident, as any extended length of
control cables or ropes which have caused
immeasurable annovances in the nast are
done away with., The motor in this case
can be operated by the man in charge of
the crane or derrick, to which the grab-
bucket is attached or where the bucket is
used in shops and mannfacturing plants
on a traveling rail, a short switch chain
extending from the motor enables anyone
to operate same with ease and dispatch.

Fig. 2 shows a powerful clectric motor
bucket equipped with steel teeth and in-
tended for digging in hard materials, such
as dirt mixed with rocks, etc. These newly
devised buckets are supplied in a large
variety of designs and special types are
furnished whenever necessary. The flexible
electric cable supplying the motor current,
it may be mentioned, is wound un on a
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spring-propelled drum attached to the
crane or derrick.

The many advantages accrumrr from this
distinct and valuable advance in engineer-
ing design is at once apparent to anyone
wlio has ever watched a grab-bucket at

work. No end of trouble is encountered

Powertul Motor-Actuated Grab Bucket
Fitted with Teeth.

regularly in the operation of cable-con-
trolled buckets of this type. Again, they

Fig. :.

often fail to close fully, but not so with

the motor-operated type, as it closes the
jaws tightly every time.
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A NOVEL ELECTRIC COIL WIND-
ING MACHINE.
By Iranx C, PERKINS,

The accompanving illustration shows a
novel eleciric coil winding machine dJevel-
oped at Boston, Mass. [t occupies a floor
space of 2 fcet G inches by 2 fect 2 inches

=,

Clever Machine That Automatically Crosswinds
Magnet Coils of Scli=Supporting Form.

and has a weight of 300 pounds. The driv-
ing pulley speed is 900 to 2,000 r.p.m. and
it winds any length of coil. This electric
coil machine is used for winding magnet
coils by the Universal cross winding meth-
od, which has given excellent results in
winding many forms of coils.

Valuable economic results have been se-
cured through the use of the machine in
winding coils auntomatically, in place of by
hand or with somewhat crude mechanical
appliances, It has been found that while
for some kinds of magnets the cross-wound
coil is admirably adapted, there are many
forms of coil for which cross-winding is
not adaptable. Experiments were begun
in winding concentric coils, the wire being

- i

Crosswise Wound Coil, Made on

Machine Above Pictured.
placed side by side similarly to spool thread.
As will be obvious the difficulty with such
coils arises from want of cohesion, without
supporting heads. The clement lacking was

Typical

THE ELECTRICAL EXPERIMENTER

finally supplied by the addition of fine cot-
ton yarn wound simultancously with the
wire, by the cross-wind system.

The coil thus produced is unique, and ex-
tensive nse of this arrangcment has dem-
onstrated its value over the entire field of
electrical magnets. The coils formed by the
magnet machines arz symmetrical, strong,
compact and durable. These coils are
wound cither in cylindrical or in rectangu-
lar form, with or without cores. When
wound without cores, they can be com-
pressed into any desired shape without im-
pairing their etiiciency.

In wimling this form of coil, a fine cot-
ton yarn is interwoven with the wire, which
may be either enameled or insulated with
silk, cotton or other suitable material. The
plane of the wire convolutions is at right
angles to the axis of the coil, while 