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MEN WANTED AS

CERTIFICATED:
ELECTRICIANS

This is the Electrical \ge, and this wonderful new profession is calling you. The
demand for cexpert I‘leuncmn\ is greater every year and the salaries higher. Elec-
tricity is trnly the greatest motive power in the world, to-dav, and now ix the time to
enter ilus profession.

YOU CAN DO THIS

AFTER HOME STUDY

$36% T0 $100% A WEEK

You can earn 836 to $100 a week and more as an Expert Electrician. If you have a
common school education 1 can train vou in a few months at home. Big IIUIan and
power companies, mumupa]ltlee, and manufacturers are always seeking trained men to
handle their Electrical problems.

V{/I Guarantee Satisfaction

Every student receives our Sealed Guarantee Bond. which guarantees to return ev ery penny of his

/ money if he is not entirely satisfied. No other school has made this wonderinl offer, but I know the

stuccess 1 have brought to hundreds of my students, and | know what | can do for any ambitious young
man who will give me a little of his spare time each day

FREE ELECTRICAL OUTFIT

For the nc\t 30 dayz [ am gmving each <ludem ~an Outht of
Electrical Testing  lustruments, Touls, E rials, an
I Motor absolntely Free. My instruction 1s by p-‘.uncal n|elho\l> and
llls outht is used in \\orkx 1 oot the lessans.  Practical a1raining
l heory m cct. [ am Clief Engineer of the Chicage
lnpmenu Works, and [ can give vou the trainug that will land

l the big jubs aud hold them.
I If yan are in real ecarnest 1 wamt to semd you my new Rook
“llow to Become an Electrical spert.”  It's free. No matter

—._‘l——_—____.._.__— —_—

MAIL THIS COUPC

how many ether schuol v owrite to [ want yon to have my book
It's different becausc it's practical—\Write today.

CHIEF ENGINEER COOKE

CHlCAGO ENGINEERING WORKS
Dept.36  :: 439 CASS STREET. CHICAGO. ILL.
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AVIATION

N\ PRACTICAL AERONAUTICS BY MAIL
Earn $50 to $500 a Week!

T HERE is the one inexhaustible gold mine of
: opportunity and here is the man who will
lead you to it. It is the most extraordinary con-
dition ever presented, owing to the sudden
world-wide demand for aeroplanes. High
class positions by the thousand calling for
trained men—fame and fortune actually thrust
at them. Salaries of from $50 to $500 a week are
awaiting men who can fill thesc positions. And
now, for the first time in history, a practical, home-
study course in practical acronautics is open to
every man at a trifling expense.  No matter what
your occupation, you can prepare for a better posi-
tion with big pay. Now is your opportunity.

Enter a practically untrodden field—a new
profession. Scize the opportunity that has burst upon the country with tremendous force. Hustle
ahead with the rapid development of the aeroplane industry which is outrivaling that of automo-
bile and motion picture, as the quick and sure road to financial independcnce.

June, 1917

BUD MORRISS, Chief Instructor American School of Aviation

Conducted by Famous What Our Students Say:

Prepare NOW

for these positions

Aecronautical Engineer
Aeronautical Instructor
Aeronautical Contractor
Aeroplane Repairman
Aeroplane Mechanic
Aeroplane Inspector
Aeroplane Salesman
Aeroplane Assembler
Aeroplane Builder

an

Aviators and
Aeroplane Builders

The Course has been prepared
by men of international reputation. MNr.
Bud Morriss, the well-known aviator, is Chief
lustructor and personally gnides the progress
of each student. He is assisted by a distin-
guished staff of Aviators, Acroplane manu-
facturers and Aeronantical Engineers. Every
Lesson. Lecture, Blue Print and Balletin is
self-explanatory in plain terms for quick under-
standing. The Course is absolutely np-to-the-
minnte with cvery known fact concerning
Aeronautics.  You get practical.  working
knowledge of the very highest merit. Now is
the time and this is yonr opportunity to step
right into fame and fortnne. Yon are nceded.
Where there's a will lere’s the way.

Mr. Stanfield Fries
Fort Bliss, Tex.

My estimation of the new course
is excellent; it conld positively not
be any better.

Mr. Z. Purdy
Shreveport. La,

It is hard to believe that lessons
on such a subject could be gotten up
in such an interesting manner.

Mr. Lloyd Royer
Haigler, Neb.

1 can hardly thank you enough for
the way you have personally taken
up my enrollment,

Mr. Mayne Eble
Manistee, Mich.

I believe T learn more from my
lessons than an aviator who takes
his first lesson with an airman in
an aeroplane.

American School

& of Aviation
431 So. Dearborn St.
Dept. 8036
Chicago, HI.
Gentleme =
and wi w
ll' ¢ 1 Tact c

nd your Special Offer to thos

AR I N N NN N

Write Now for Our Great Offer o

Send the coupon for full particulars of our remarkable special @

offer open to you now. Find out all about the marvelous opportunities o
that are opening in the Aviation game. This offer is the greatest stepping stone to
higdger oppartunities ever known. MWrite today for complete literature, all free
prepaid. You are not obligated in auy way. Do not waste time in thinking
about it. Act! Send the conpon or a letter or a post card will do. Write at once. ¢ n;;’;‘;ff 5

American School of Aviation
431 So. Dearborn Street  Dept. 8036  CHICAGO, ILL. ¥ o
“ Address.

You bencfit by mentioning “The Elcctrical Experimenter” when teriting

adzertisers
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Write me at once—TODAY! Just send the coupon or a postal. I will give you
20 complete lessons in practical electricity FREE! Think of it! My personal and
individual instruction for 20 lessons without a cent of cost to you if you act quick. No charge to you for
these 20 lessons now or later. I make this sensational offer to secure a few more live students—to show,
too, how quickly I can make you a Master Electrician no matter where you live, or what you do. But you
must act at once! This offer closes in 23 days! Remember these irce lessons are not merely sample
lessons, but are a regulur part of my full and complete course in eclectricity. Send the coupon without
delay—TODAY'!

Earn $2,500 to $4,000 a Year

You can now qualify at home during your spare time, and without giving up
your present position or occupation, for that most wonderful of all fields open to the
ambitious man—the great and growing field of Electricity! Yes, no matter if you don’t know a thing about

clectricity or never had a bit of electrical experience, I will take you in hand and make you an Expert
Electrician so that you should easily earn $2,500 to $4,000 a year and more. And I'll do it so quickly
and with so little efiort on your part, that you'll wonder how it was possible. No books or tools to buy.

I Train You By Mail! Men Wanted

T will instruct you personally—make the whole
matter so simple for you that you can’t help but

&) A. W. WICKS, E.E. ()

- b}
ity T o Wherever you go there’s always urgent demand

Electric Co.; former General learn. When you have finished my mstructions for Expert Electricians and at big pay. That’s
,‘:::::frf; ) L you are an Expert Electrician—ready to take a  bhecause the watchword of the age is, “DO IT
fors; also formerty i Falr. big na{m%m‘g or tstaét in ft:r_ )ioulrsetlf: ll shol';V ELECTRICALLY.” The field of electricity is
bants, Morse & Co.: now Con- 'Ol not only how to do practical clectrical WOrk, - ’ o

sulting Engincer and I‘”mlﬁ' ut how to cstimate on jobs so that you can take broadening so fa§t. that there’s a big shorta.ge ,Of
of the Wicks Eleawrteal Insti- | contracts at big profits. That’s what it means Competent electricians. And the demand is in-

to be trained by 2 man of my practical expericnce. creasing every day.

L EHET T LR Bl | YOU MUST ACT QUICK

: hl[l;ﬂ cofupz%n today.l lI want!to bcu.lr'lfrom ti:)u ;11*.r1mc&iirmgly.t ) chni: tniss
4 . . . my affer of personal lesson: CC. C: r this offer is strietly limited
A. W.WICKS, E. E., Director, Wicks Electrical Institute a it e neel™
81 W. Randolph St. Dept. 296 Chicago, lil. I obligation to you. Send conpon or postal NOW!

|

to 23 days. Write for all particulars at once. Here's your chancel No
Withoalr gy oblikation ‘to me whalever, please send me full descri =
i T any oblieatio fo me wh T, Pl send me full descrip~ A, W. WICKS, E. E., Director

tion of your pcrsonal instrittions in Electricity und particulars of your
Wicks Electrical Institute

special offer of 20 of your lessons free.
81 W. Randolph St., Dept. 296 Chlcago, INl.

RNANICIE. . il ol oo aiie o [T o~ « o« LAREEETINIS .
Strdgt and No 4.
City., SO WP yost

State......oiiiiiiene

You b it by raentioming “The EBlectrical Experimenter” when seriting to adiertisers.
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Silencing America’s Wireless

S all onr readers are aware the United
kStates Government, thru the Navy Depart-
ment, has issued orders thruout the land to
fcause the immediate dismantling of all radio
stations,
Y whether large

| T

= 7

of the President’s Executive order, the more we hecome
convinced that the closing of every amateur station, or
even commercial stations, was remote from President
Wilson’s mind when he issued his order.

In conformity to the |
Radio Act of 1912, the

or smali, com- :
mercial or amateur, send-
ing or receiving. All
aerials have heen ordered
dismaniled and apparatus
packed away.

This action came as a
great surprise to all pa-
triotic amatcurs, who for
years past had been en-
couraged by the Govern-
ment anc who were cer-
tain that in time of war
they would be allowed to
“do their bit” with their
outfits for the country.

That the Government
should silence all sending
outfits was cminently
proper. and we have as yet
to hear the first complaint
on that score. But why
the reccizing outhts should
be dismantled by the Navy

WLmted States of America,

States and the Imperial German

the war against the
successful termination thereol

Now, therefore, it is ordered

cations shall be taken over

The White ilouse,
6 April, 1917,

EXECUTIVE ORDER
HEREAS the Scnate and House of Representatives of the

declared that a state ol war_exists between the United

\Whereas it is necessary to operate certain radio stations
for radio communication by the Government and to close other
radio stations not so orcrated to_insure the proper conduct of

mperial German Government and the

in'me Ly the Act to Regulate Radio Communication, approved
August 13, 1912, that such radio stations within the jurisdic-
tion of the United States as are required for Naval Communi-
by the Governnient of the United
States and used and controlled by it. to the exclusion of any
other control or use; and, furthermore, that all radio stations
nol necessary 10 the Government of the United Srates for
Naval Communications may be closed for radio communication.
The enforcement of this order is herehy delegated to the
Secretary of the Navy, who is authorized and directed to take
such action in the premises as to him may appear necessary.
This order shall take effect from and after this date.

(Signed)

:  President in time of war,
may authorize any dcpart-
ment of the Government
to close all radio stations.
But the President’s order
of April 6, was not to the
Department of Commerce.
which in the past con-
trolled the nation's radio
affairs, but to the Nacy
Department. \Why? Be-
cause the President, it
sectns (o us, had only the
radio communications of

A7

e o

in ngress assembled, have

=

Government; and

by virtue of authority vested

=S

the Navy in mind. 1i,
therefore, the Navy De-
partment had caused the

closing of all radio sta-
tions, particularly sending
stations along our sea
horders, such action would

=

Wooprow WiLsoN, have seemed per[ecll\ log- \J
ical.  But why the Navy J
Department should wish U

Department 1s very puz-
zling indecd.

President \Wilson's Executive Order is based upon
the Radio Act of 1912, which act however, mentions
nothing ahout closing receiving stations during the time
of war. That purcly receiving stations were considered
harmless by the framers of the law, is best proved by
the fact that such stations do not require to be licensed
as do all sending stations. Morcover, in President \Vil-
sons's Excentive Order of April 6, no mention is made
of receiving stations. Indeed, the following passage
stnl\es us as very significant:

and furthermore that all Radio Siatiens not nec-
essary to Ihe Government of the United Siates for Naral Com-
munications may be closed for radio communicition.’

The italics are ours. Particnlarly the one word MAY.
in the same paragraph the President uscs the command
SHALL, while the word may does not imply that every
radio station should he taken over by the Navy Depart-
ment. Indeed. the longer we study the third paragraph

4

\_.

to close stations a thousand
miles removed from the
sea borders, seems 1o us very puzzling. Furthennore,
why all college radio stations, and those belonging to
radio apparatus manufacturers as well, should be dis-
mantled scems far fetched. Then there are cases like
the one of the Lackawanna Railroad. which is one of the
pioneer railroads in the United States to use wireless
for train dispatching. 1s it wise to dismantle snch sta-
tions on which the safety of passengers depends?

\We certainly have no quarrel with the Navy Depart-
ment! ; quite the contrary. \We wish to help, hit we sin-
cerely do hape that its olhcnls will soon find a way to
modify its recent sweeping order.

Therc are, indeed, encouraging signs alrcady. Cer-
tain commercial stations on the Pacific Coast have re-
cently resumed operation, and it is to Le hoped that
amateurs will he allowed to operate their receiving sta-
tions, at a not too distant future. GERNSBACK.
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Now Is the Time to Rebuild Your Set

and Install that
Supersensitive Receiving Apparatus

Owing to the present war conditions we can supply
the Highest Grade Apparatus at very low prices

Amplifying Coils Receiving Sets

from
DEtcctors $9.10 to $910.00
Panel Sets Amplifiers
Cabinet Sets and
Mlats .
Vacurn Tubes Oscillating Cabinets
Complete

Write for our catalogue now

PACIFIC LABORATORIES SALES DEPARTMENT

534 PACIFIC BUILDING af: B¢ SAN FRANCISCO, CALIF.

At Last!

Electromagnetic waves of any
length from an incandescent lamp.

TYPE 0J3—$400.00 COMPLETE
Oscillion Telegraph, capable of trans.
mitting the voice 13 miles, or tele
graphic messages 40 miles. Larger
transmitters for greater ranges.

TYPE RJ11—2500—12000 METERS, $35.00
THE DEFOREST LOADING INDUCTANCE

TYPE “S$"—$60.00

DeForest ‘“Oscillion”
(Oscillating-Audion)
Generator of absolutely undamped oscillations of
any frequency. Pcrmits Radio Telephone speech
surpassing in clearness that over any wire. For
Laboratorv and Research Work has a field utterly
unnlled. Patents issued and pending.

——MANUFACTURED BY.

DEFOREST RADIO TELEPHONE ' ] -
TYPE EJ2—PRICE, $32.00 AND TELEGRAPH COMPANY TYPE VC4—PRICE $20.00

;\;\FC»XEA;JDngTQzINPé_}EEgFI;%R NEW YORK CITY VARIABLE CONDENSER
ASIN o
This Condenser is similar to our commercial type but is en-
CEIVED SIGNALS 25 TIMES. Office and Factory Cable Address closed in an oak cabinet. It has 35 semi-circular 1Iummum
It is not a detector in any form. 1391 SEDGWICK AVE, RADIOTEL, N. Y. plates. The maximum capacity is approximately .0025 M.
You benefit by mentioning " The Elcctrical E—r{-crimrnh‘r" when :--rihml to advertisers,
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Electric Crossing Signal Oberated by Train’s Whistle

NEVW YORK genius has developed

a clever idea for automatically
sounding the alarm at railroad
o crossings, and whereby the alarm

is controlled and actuated hy the
whistle of the approaching train itself.
The accompanying itlustration shows how
the inventor proposes to mount a number
of large size horns along the crossing-
approaches, cach horn heing fitted with a
super-sensitive clectrical microphone, such

By GEORGE WALL

the sensitive reed relay, the latter closcs
the proper circuits to a powerful electric
siren installed at the top of the signal
tower at the railroad crossing, as shown
in the accompanying illustration and dia-
gram of the clemental circuits.  For night
requircments, the alarin may consist of the
clectric siren and a powerful beam of light,
hoth of which are projected out of the sip-
nal horn. The siren is enabled to project
its sound out into the horn past the incan-

such as a slow-moving dash-pot attached
to the sensitive relay, so that the relay
could not open the siren and lamp circuit
for a period of a minute or so; thus mak
ing certain that the signal will sound unti
the train has past the crossing. The ideca
is, all in all, quite novel and posses
many other possibilities

The microphone has proven its worth in
many difticult roles in industrial as well
as military and naval operations. The <ol-

//

'.:

(TR

////T 65,
(€3]
E3)

instead of Having the Gateman Sound the Alarm at Railroad Crossings This lnventor'Proposes That Sensitive
Microphones be Erected Atong the Crossing Approaches. the Sound of the Locomotlive's Whistle Causing Them
to Actuate a Relay Device Connected to an Automatic Crossing Signal.

as nsed in the well-known Dictagraph.
When the train whistle sounds for the
crossing these microphones, scattered along
a distauce of several hundred feet on either
side of it. pick up the sounds aud are
cansed to contro! a scusitive relay device
operating on the tuned-rced principle. The
relay will thus respond with maximmm effi-
cicney to a cerlain whistle tone. as the
vibrating reed armature ftted to it s
sclected to vibrate sympathetically with the
dominant note of the locomotive whistle.
\When the approaching train’s whistle has
thus actuated the microphone and in tnrn

descent lamp, as the latter is mounted on
a perforated dise, thns allowing the sound
waves to pass by it. The alarm tower may
carry two or more of these comhined elec-
tric siren and lamp sigmals, and. as be-
comes cvident, the aperation of the device
is extremecly ecfficient; the alarm ceases as
soon as the train has past the crossing.
There are, of course. several details
which are not shown in the accompanying
view, which would he necessary in carry-
ing omt and applying the plan here pro-
posed. For one thing there would have
to be some form of time-element device

wWWW.americanradiohistorv.com

diers in Europe have found the sensitive
microphone of cxtreme value in listening
to enemy sappers as they picked and
shoveled a mine below the listeners. Again
the French have heen enabled to accurately
locate and “spot” an enemy submarine off
shore by suitahly disposing two or more
specially tuned microphones along the coast
at a known distance apart. Then by a sim-
ple triangulation computation on a clever
slide rule. the distance at which the sub-
marine happened to be, is readily found.
and a fast patrol scout will be waiting for
her when she arrives at the surface.
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Chances for Electricians in the Navy

The U. S. Navy now
offers excellent chances
to ambitious young men
who have a desire to
learn a trade and
learn it richt. The na-
val electrician has un-
equaled  opportunities
for autaining an ex-
ceedingly Dbroad and
® substantial elec
trical kuowledge,
covering dyna
“mos and mo-
tors, wiring of all kinds, special and
standard signaling systems, telephone
systerns, radio apparatus, and a host
of other things with which the aver-
agze “land-lubber” may never become
thoroly familiar. U. S. naval elec-
tricians never need to fear that thev
can not land a job after their service
in the navy is finished.

Naval service offers many induce-
ments to ambitious and spirited
young men. Not only does it provide
opportunities for free travel in many
nearby and distant waters with
changing scenes, but it furnishes ex-
cellent training of high value in civil

l
; i

Another View of the Electrical School

at Mare Island. Calif.. Class Receiving

Instruction in  Electrical Appliances,
tncluding Electric Searchlights.

pursuits at the conclusion of enlist-
ment. It also furmishes steady,
healthful work. free board of a
wholesome nature, free lodging and
clothing, and in addition provides
pay. even during the period of train-
ing. that can be practically all set
aside for saving. The United States
Navy pays its enlisted men better
than any other national navy and
in most lines more than the men
could save and in some cases cven
more than they would receive in
similar pursuits in civil life. Above
all this it emables the men to render
the highest patriotic service open to
the citizens of any nation, that of
defending the security of their coun-
try tn the first line of defense.

The many uses of electricity aboard
ship and in the naval statioas have

tors in use for ventilating blowers. ammu-
nition hoists and conveyors, gun-pointing
equipments, turret-turning machinery. and
various other purposes. These motors are
supplied thru special contro! apparatns from
turbogenerators. engine-driven dynamos,
motor-generators. etc. The lighting equip-

ment includes incandescent and arc lamps,
searchlights of the highest powers, special
signal lamps, ctc.

Communication appara-

Communication

Top:—View in Navy School, New York, Class in_Interior

and Ship Control Apparatus.
Testing Dynamos and Motors.

Below:—

consequently the training and experience
received in their operation and main-
tenance are of exceptional value to the
electrician or radio operator in after life.
Since the proper operation and care of
all the varied electrical apparatus is essen-
tial to the efficiency of the Navy. it is the
practise to send all new recruits for this
branch of the service to either of the two
Navy Electrical Schools at the navy
_. yards at Brooklyn, N. Y, and Mare
1 Island (San Francisco), Cal. These
schools provide instruction in two
classes, general electrical work and
radiotelegraphy. The length ot the
full course for both classes is eight
months. Men specially proficient in
the work pass thru this period in
) | shorter time, depending on the knowl-
edge and skill they show. Al stu-
dents. either recruits or men from
the general service, may enter these
schools at any time. In addition to
the practical instruction imparted at
the electrical and other naval trade
schools and training stations, the men
receive thruout their service aboard
ship and elsewhere both academic and
practical training to enable them to
demonstrate their ability and to ad-

Uncte Sam's Naval Men Receiving

Training in the Operation of Electric

Generators in the Navy School at
Mare Istand, Calif.

vance in their chosen vocation.

In order that a recruit may en-
list for the electrical branch, he must
have a knowledge of either general
electricity, or be an operator of the
Morse telegraph code or have suffi-
cient foundation in radiotelegraphy to
be competent to keep up with the
class at the school. Electricians (gen-
eral) must know the names and uses
of the various parts of the dynamo
and dynamo-driving engines and
must be familiar with the ordinary
types of switchboards and methods of
wiring. Applicants for both classes
must be able to write legibly, must
understand ciementary arithmetic and
must be between the ages of 18 and
25,  All applicants must be citizens
of the United States, either native
or fully naturalized.

been steadily increasing. It is used
not only for lighting and power
service, but also for communication and
signaling, and even for cooking and bak-
ing. There are a multitude of electric mo-

Recruits meeting these require-

ments are immediately transferred to

the electrical school, where the course of in-

struction comprises machine-shop work,
(Continned on page 142)

tus consists chiefly of telephones and radio-
telecraphic sets. Machinery and apparatus
in use in the Navy arc of the highest types,
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Talking Motion Pictures Via Wireless

ANY of us have no doubt wit-

nessedd an exhibition of talking

motion picturcs, and numerous

patents have becn taken out on

some very claborate schemes in-
tended to improve the cfficiency of the ap-
paratus involved in recording and repro-
ducing the voice, as well as the figures of
photopliay productions.

Oue of the most novel ideas devised to-
ward accomplishing this purpose is out-
lited in a rccent patent awarded to \Wil-
liam B3, Vansize, of Brooklyn, N. Y. The
accompanying illustration by our artist
shows liow the imventor proposes to utilize
and apply the art of radio communication
to the recording and reproduction of talk-
ing motion pictures. In the first place, the
studio stage is fAtted with a metal floor,
such as one covered with tin or sheet iron.

diated thru a ground wire leading to metal
plates (and points if necessary) on the
heels of the actors, as shown, and als
thru a miniature antenna comprising a
serics of tin-foil leaves which are sewn
in the clothing in the manner indicated in
the accompanying illustration. The radio
apparatus is carried in the clothing, and
1the weight of each part distributed in the
Lest manner possible.  As will be noted
the batteries are placed somewhat differ-
ently in the case of a lady, as compurel
to a man.

Thus {ar we sce that whenever the ac
tors speak, that they will be radiating wire-
less telephone currents, and these are in-
tercepted or picked up by a larger radio
antenna erected back of or just above the
scenic scttings of the studio stage in the
manner illustrated, The stage antenna is

| 8 i
-gaod\a:o

METAL FLOOR

OSCILLION

TiM FOIL
(AGRIAL)

APPARATUS ON WOMAN

APPARATUS ON MAN

a corresponding record of their voices
the moving steel wire of the telegr
phone, which has been cxplained in detail
in previous issues of this journal

In  bri 1 .
upon the principle that if a moving stecl
wire is past by the pole of an clcctro-
magnet thru which clectricil voice current
are circulating, then there will be {local
magnetizations set up in the steel wire
corresponding to the voice fluctuations. If
then we afterward pass this steel wire
under another electro-maunet, the coil of
which is connected to a teleplione receiver,
we can then hicar the voice reproduced.

The great problem confronting all i
ventors who tuke up talking motion pi
ture work is to accurately and practically
synchronize the motion picture voice with
the voice of the actor. This is the most

OBCNAION ?

&f?.llV 1‘ TUNER |

LTI

The One Great Problem in “Talking” Motion Pictures Lies In the Difficuity of Simultaneously Recording the Voice and the Scene. A

New Method of Accomplishing This End Is Illustrated Here.
less Love and Other Speeches Are Intercepted by a Stage Antenna. Connected to a Radlo Recelving Set.
Telegraphone Joined Mechanically to the Motion Picture Camera.

This may he painted so as to give the
cffcct of tile or carpet, and may have a
few rugs scattered about to give an artis-
tic stage setting. The small insert illus-
tration shows how the inveutor proposes
to have cach actor actually personify “a
walking wireless station.” "In brief, ‘cach
actor carries a complete wireless transmit-
tung system on his person. When the ac-
tor speaks, the voice waves affect a super-
sensitive microphioue hidden inside the coat
or m the bodice, in the case of a woman.
This microphone is connected to some
form of miniaturc wircless transmitting ap-
paratus, such as an Oscillion or vacunm
bully generator of radio currents. The voice
fluctuations are cansed to vary the cur-
rent developed by the Oscillion, and these
fluctuating, high frequency oscillations cor-
responding of course to the voice, are ra-

counccted up thru sunitable tuning coils,
with an oscillation or vacuum bull de-
vice, which is used in this case as a de-
tector and amplifier of thie received radio-
telephonic currents.

Now we have the actor’s voice radiated
by wircless from his own person, thence
propagated thrun space by ctheric waves,
and finally, we have them coming in thru
the receiving circuit of the stationary radio
detector.  The sccondary or auditory cir-
cuit of the detector and amplifier is con-
nected with the recording clectro-magnets
of a DPoulsen telcgraphone, monnted in-
tact on the motion picture camera which
is recording the scene photographically,
Thus, as the photographer turns the handle
on the motion pictnre camera, he not only
records the physical movements of the ac-
tors, but simultanconsly he also obtains

wWWwWWw.americanradiohistorv.com

Each Actor Carries a Radio-Telephone Transmitter on His Person.

His Wire-
This Set s Connected to a

Thus Synchronism Between Voice and Picture |s Established.

important problem, and by mcans of this
wireless telephonic arrangement, as pro-
posed by Mr. Vansize, it scems that it
should become a simple matter to readily
accomplish the purpose intended. viz., 10
record and reproduce faithfully a talking
motion picture, and one in which the ac-
tors' lips will not be moving about ten
seconds after the veoice is heard or vice
versa,

In practise a number of loud-speak-
ing telephones are scattered alout the mov-
ing picture theatre, and as the operator
cranks lis nfachine, the telegraphone wire
is unreeled at cxactly the samc speed. The
impulses from the recorded telegraphone
wire now are used to operate the loud
talkers about the house, with the result
that the audience sces and hears the ac-
tors in a truly remarkable manuer.
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Electricity and Water to Run Our Autos

ASOLINE forms the nucleus of
power in practically all aut bmobile
engines of the presmt day, and
many inventors and chemists have
expended considerable energy and
mouey in an cffort to find a sausfactory
substitute for this all-important commodity,
whichi has been rapidly and constantly in-
creasing in cost. One of the latest attempts
in this direction is that of Mr. Erncst E
Punclies, who hails irom Detroit, Michi-
ran,
“Give me a suitable tank containing a set
f plates submerged in water and a source
of clectric current, and 1 will drive vour

close arrangement of the positively and
negatively charged clectrodes, the gas gen-
eration is both rapid and efhicient.

As before mentioned the oxygen is liber-
ated by suitable automatic valves, and the
hydrogen is rctained and past thru a mixing
valve, similar to the usual carburetor used
on all gasoline engines and which can be
coutrolled from the driver's seat, follow-
ing the standard practise in motor-car equip-
ment. A suitable quantity of air is taken
m thru the mixing valve, and which, when
combined with the proper quantity of hy-
drogen, forms a highly explosive gaseous
compound. \Vhen tius is fed into the en-

load. The motor develops 45 h.p. on an
average at this speed, and under full load,
with a well worked in motor. The suction
displacement per re\'olution i1s 2-H/2 equals
112 cubic inches; equals .0648 cubic fcet.
Then at 3.000 revolutions per minute and
assuming 100 per cent volumetric cfhciency,
the number of cubic feet drawn into the
motor per minute is 3,000 times .0648, or
194.5, and €0 times 194.5, or 11,670, is the
number of cubic feet drawn into the motor,
of mixture each hour. running at maximum
specd and under full load.

The gasoline entering into that mixture
15 7 per cent by weight, and the amount by

MIXER

INTAKE MANIFOLD
TO CYLINDER

AIR AND GAS

MIXER

ELECTROLYTIC
CONTROL

A Detroit Genius Claims to Have Solved the *'Gasoline Substitute’ Problem faor Automaobiles.
or the Decomposition of Water by the Passage of An Electric Current Thru 1.
The Inventor States That it |s More Economical Than Gasollne Because of the

enon—That of *Electrolysis'

Is Mixed With Air and Past Into the Engine Cylinders.

He Utilizes a Very Simple Etectrical Phenom-

The Hydrogen Gas Evolved

Higher Explosive Value of the Hydrogen-Alr Mixture,

automobile engine without any gasoline
whatsoever at reduced cost,” says this san-
guine inventor.

The secret of this remarkable invention
lies in the fact that if an electric current
is past Detween two plates submerged in
water. it decomposes the water, evolv-
g two gases, oayvgei and In'drogcn. the
oxygen accruing from this process is liber-
ated, while the hydrogen is collected and
when suitably mixed with a proper amount
of air, it forms a highly explosive mixiure
when ignited i the automobile engine cylin-
der.

The accompanying illustration shows how
the proposed water-electric gas-generating
plant would he fitted to a motor-car, the
special dynamo 1ogether with the decom-
posing chamber and gas storage tank being
placed with the engine under the same bon-
net, The small Unipolar type dynamo is
connected Dby snitable gears or driving
chain to the timing gear on the crauk shaft
of the ¢ngine, and supplies = low voltage
direct current.  This current is past thru
the clectrolytic cell shown in the illustra-
tion, alternate plates being charged posi-
tively and negatively. The plates arc pre-
ferahl) perforated so as to promote circnla-
tion in the gas-generating cell, and by the

gine cvlinders and ignited by an electric
spark, it produces a force many times more
powerful than that obtained when gasoline
vapor is used. Some of the hydrogen gas
produced by the electrolytic cell (decompo-
sition of water) is stored in a suitable tank
under pressure. which makes it available
for starting the car and emergency. The
entire combination unit hts the carburetor
side of the engine and is supported by the
former manifold holding means and also
by the frame of the auto chassis. It has
been found by Mr. Punches from trial and
also by calculation, that the hydrogen gas-
generating outfit here described, and which
it is praposed to substitute for gasolme will
require up to 5 per cent of the horse-power
developed by the engine. this 5 per cent of
the total engine lhorse-power being used to
drive the decomposing current dynamo.

There are 1,257.52 cubic feet of hydrogen
ras in one cubic foot of water, the gas at
atmospheric pressure, zero degrec Centi-
grade. and it will require 1,728 watts of
clectricity to decompose a cubic foot of
walter in one hour. Comparc this with the
following data, ohtained from a Chalmers
Motor Car Compam engineer :-

The maximinn revolutions of the Chal-
mers motor is 3,000 per minute under full
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volume will not depart far from the 7 per
cent, as there is no great difference between
the \\eigln of air and gasoline vapor. So.
in face of the fact that an explosion of
hydrogen in a pure state, when mixed wlth
air, is a thousand fimes as powerful, as is
the same per cent of gasoline vapor and
air, we shall be way above n figuring a 10
per cent mixture of hydrogen gas with air.
As 10 per cent of 11,670 1s 1,167, the number
of cubic feet of hvdrogen. we must generate
in an hour. Bearing in mind that there are
1.257.52 cubic feet of hyvdrogen in a cubic
foot of water, and that 1,728 watts will de-
compose the cubic foot of water in an honr
and also that 746 into 1.728 goes about 2%;
times. it is apparent that we will generatc
90.52 cubic feet of gas per hour more than
the Chalimers motor can use at maximnm
speed, and under full load, taking less than
5 per cont of the 45 hp. to drive the decom-
posing current generator. The inventor has
demounstrated tus invention hefore the entire
engincering staff of the Tecla Elecirical
Laboratory of Detroit, Michigan.

\When it is undcrstood tlnt asoline is
simply a mechanical mixture of hydrogen
and carbon gases and impurities. it will he
seen that a mixture of pure hivdrogen gas

(Continued on page 145)
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OPTICAL DEVICE THAT RIVALS
TELESCOPE IN STUDYING
THE HEAVENS.

An optical device, which is said to rival
if not surpass the telescope in revealing
the mnysteries of the heavenly bodies was
exhibited at a recent meeting of the Amer-
icun  Society of Mechanical Engineers in
New York, The tnvention was exhibiteed
by Dr. John A. Brashear, the grand old
man of American astronomy, of Pittsburgh.

“This instrument s called a diffracting
orating,”  said Doctor  Brashear, as  he
showed what looked like a rectangular
piece of metal about 2 by 4 inches long
that changed colors under the clectric
lights. “On the plaie surface of this pol-
ished plate, made accuraie to one-tenth ol
a hght wave, or within one-forty-hve-thou-
sandth of an inch, are ruled more thin
1300 lines Dbetween which there is nu
grealcr error than one-two-millionth of an
incit.

“\With this delicate picce of apparatus,
made possible, first by rigorous scientific
rescarch; second, by the skill of the
artisan ; third, by a kuowledge of a vigor-
ous care to avoid temperature chanves,
and, fourtl, by the accuracy of the mech-
anism, the asgtrophyvsicist has bheen able to
tell the composition, temperature and dis-
tance of the stars.”

REVIVING THE CHAIN SHOT TO
DESTROY RADIO AND OTHER
AERIAL WIRES.

An American inventor has recently pro-
posed that the military and naval authori-
ties revive a relic oi warfare whielh was in
vogue many vears ago—this is nothing
less than the gencrally well-known chain
shot. In our grandfathers' and great-grand-
{athers’ day it was considered quite a
nifty idea to tie one or more cannon balls
together with an iron chain—thus, the name
chain shot. The accompanyving illustration
shows a clever form of split projectile
composed of three or more pieces divided

m the manner shown, so that hy means.

of a time fuse or other arrangement, these
picces would fly thru the air as a solid
projectile, and at the critical moment would
explode and deseribe a path of consider-
able width thru the atmosphere. and prov-
ing, it would secin, of decided cfficiency

THE ELECTRICAL EXPERIMENTER

GOVERNMENT TAKES OVER
MARCONI STATIONS.

The U. S. Government has availed it-
the Marconi Wireles

scelf of the offer of

To Counteract the Poisonous
Are Called Upon to Go Forth

tached 1o the

Telegraph Company of America, placing
its staff and stations at its service and has
taken over for the period of the war not
only the Marconi stations but all other ra-
dio stations for military purposes. The
cligible operators will be enrolled in the
government service. Stations not required
will be closed. The trans-Pacific stations
will continue handling commercial traffic.
but under government supervision. No
ship traffic will be permitted on the At-
lantic and Gulf Coasts and the Great Lakes
excepting for the government, but it will

A New War (nvention 1s a Split “Chatn Sheil’” That Automatically Explodes at a Given

Range.

It Shoutd Prove Particularly Valuable In Destroylng Radio Antennae and Other

Wire Structures.

m destroving radio antennae, and all other
clevated wire structures such as telegraph
and 1leplione wires, power transmission
citeuits, et cetera.

continue for the present on the Pacific.
Trans-Atlantic tratlie via Glace Pay will
not be disturhed. The [irector of Naval
Communications, lLicutenant Commander

www americanradiohistorvy com

89

Todd, at \Vashington, will have charge of

stations oneraterd by the En

t

naval districts.

Gas Fumes Biown Toward European Trench Rescuers Who
and Carry Prostrate
Have Guarded Themselves Against Belng Overcame by
Gas

Soldiers From Their Positions, They

a Novel Telephone Appliance At-

Defying Equipment,

EUROPEAN SOLDIERS USE GAS
MASKS FITTED WITH TELE-
PHONES.

The accompanving illustration shows in
a marked manner one of the peculiar and
particularly effective scientific  devices
brought out by the great European war.

Needless to say this war of all wars has
developed hundreds, even thousands, of new
inventions of every conccivable character.
First the Germans invented the gas ap-
paratus by which they attempt to overcome
their enemies in the trenches with clouds
of noxious tumes, and here we have the
answer to this challenge in the form of a
gas mask or helmets, which are worn by
the members of the treneh rescue brigade.
who are called upon to go forth and
carry prostrate soldiers from their posi-
tions where they may have fallen between
the trenches, when overcome by the gas
clond. Each gas helmet and mask is fit
ted with a novel and specially desigmed
telephone outfit, properly connected to
trailing wire leading back to the trench.
so that the rescuers are able to telephone
{or aid without removing their helmets or
apparatus

GOVERNMENT RADIO BILL GOES
OVER.

House leaders at MWashington have de-
cided definitely not to pass at this session
the Administration bill for permanent Gov-
crnment dictatorship over wireless appara-
tus. unless the President specifically re
quests it

It was lcarned that the House Mer-
chant Marine Commitice helieves the Press
dent already lias power cnouch over radio
stations to prevent their use in time of
war.

The principal feature of the bill js its
provision for eventnal Government owner-
ship of radio companies. This feature ;s
not cousidered by the committece to he
strictly war lecislation.
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Shooting With Electricity

EARS ago, when the New York

City elevated lines changed from

steam to electricity, one of the ele-

vated trains caught fire. An alarm

was promptly turned in and in due
time the firemen were on the spot. The
stream from the high-pressure hose was
played on the cars. and to prevent the fire
from reaching the wooden structure on
which the rails rested, as

By H. Gernsback

liquid fire is sprayed upon the cnemy. be-
ing a parallel to the writer's scheme. \While
shooting flames over a distance of 50 feet
or more has not proven a wonderful suc-
cess, nevertheless the idea seems to have
some merits. And if the Germans can shoot
flames at us. why ¢an’t we return the com-
pliment by shooting electricity at them?
One is as easy as the other, with a few

lines) there is a 10-1.P. gas engine driv-
ing a 5- to 8H.P. Alternating Current
Generator. The latter is connected to a
step-up transformer delivering from 10,000
to 13,000 volts. A thin but extremely well
insulated cable connects with the nozzle
carried by the soldier. This cable is con-
nected to one side of the transformer:
the other pole is grounded to earth. If

now the stream hits an

well as the wooden foot
path, one of the firemen of
necessity directed his
streamm on the third rail,
XEkEEEEEEER

The stars are not in-
tended to indicate what
happened and what that
poor fireman saw ; rather
they are meant to illustrate
how long he remained un-
conscious. As a matter of
fact the man was almost
electrocuted. Since that

both ways.

water under high pressure.
substitute for guns, but to supplement them.
to the German’s “Flammen Werfer’—Liquid fire.

enemy soldier {(who is not

HAVE you ever stopt to consider that a fireman does not dare to let
a stream of water from a nozzle strike an electric wire, carrying
any appreciable potential, say a thousand volts or more, as he may be
electrocuted. Proverbially speaking, it is a poor rule that will not work
Hence we have the unique proposal by Mr. H. Gernsback,
that we charge the enemy with highly electrified streams of acidulated
This unusual invention is not intended as a
It represents one answer

insulated from the
ground). the high-tension
current passing thru the
stream of highly conduc-
tive acid, runs thru the
man’s body and thence
thru the earth. back to the
transformer. In this case
he probably will be elec-
trocuted or else knocked
senseless by the powerful
current. Even standing on
a piece of drv wood or a

time firemen do not fight
elevated fires unless they
are assured that the power lias been turned

off.

Now, the N. Y. Elevated Lines only carry
500 volts direct current, but this pressure
i1s sufficient to pass from the third rail
line, then to the water of the fire hose,
and from there into the metallic nozzle
held by the fireman. Altho ordinary hy-
drant water is a poor conductor, a 500-volt
current nevertheless finds but little trouble
in passing thru the stream of water and
thence thru the body of the fireman, with

The Germans Invented “Liquid Fire” With Which to Destroy the Enemy.
Piercing. High-Pressure Acid-Water Streams Charged 1o An Electric
and Transformers Supply the Necessary Power,

the result that he is knocked unconscious.
1f the stream had been sea (salt) water,
there remains little doubt Lut that the man
would have been electrocuted instantly.
Upon this principle the writer has based
his idea of shooting electricily at an enemy,
impracticable as the sclieme sounds at first
thought. Many murderous ideas, of course,
have leenn advanced for trench warfare,
the German Flammen Werfer, whercby

points in favor of the latter, it would seem.

Briefly, the idea is as follows: Strapt to
a soldier's back is a lead-lined metal tank
carrying a solution of diluted sulfuric acid
of about 1200° specific gravity. (A solution
of chlorid of zinc or even ordimary salt
water could be used.) By turning a kmob
on the outside of the tank a small quan-
tity: of zinc or iron filings is thrown into
the acid and immediately hydrogen gas is
evolved, causing considerable pressure in-
side of the tauk, This causes the acid

to be forced out thru the hose attached
to the tank and from the hose the acid
passes thru the long nozzle carried by the
soldier. The acid leaves in a fine stream,
less than a guarter of an inch in diameter,
and with a fairly calm atmosphere, it should
carry from 75 to 100 fcet. For most pur-
poses, 50 feet however, will probably be
found sutficient.

Now, back in the trench (or behind the
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otential of 15.000 Volts.

stone will not lelp him,
for the acid running
down from his uniform will turn the wood
or the stone into an excellent conductor
and the enemy will almost certainly he ren-
dered unconscious. Probably the most effi-
cient way of utilizing the new scheme will
be found in directing the charged stream
at a machine gun. The second the stream
hits the metallic portion of the gun, the
operators will he knocked unconscious or
will even be killed. It is also understood
that the entire electrocuting outfit, gaso-
line engine, dynamo, transformer, acid tank

Here 1s An American Invention—Shooting the Enemy With
Trench Gasoline Engine, Electric Plants
The Nozzles Are Heavily Insulated and the Soldiers Wear Heavy Rubber Shoes As

Well As Gloves and Masks,

and all the rest of the equipment could be
placed in an armored car. In that case,
the operators would not be exposed to ma-
chine gcun fire.

\When used by the soldicr, however, it
is self-evident that his equipment must be
such that he himself will not be electro-
cuted. To that effect he wears a special
“high-tension" rubber shoe, capable of with-
standing 20,000 volts.* Then too he uses
“high-tension” rubber gloves, and in addi-
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The Best Way to Aid the President

FIXT military policy which will
protect the nation and strengthen
her manhood is the special need
of the hour. Euch passing day
demonstrates this.  Tlis lLeagme

and its sponsors believe that in wniversal
military training lies the na-
tion's chicf hope. They there-
fore urge two things:

First and foremost: Stand
belnnd  Dresident \vilson
every wiay. He s bearing a
tremendous hurden.  Assist
him in all emergency meas-
ures, whether financial, mili-
tary or cconomic,

Sccond: Use cvery influ-
ence 10 impress upon  onr
Senators and Representatives
in Congress that cmergency
witr measures now pending
will not solve our military
needds execent ifemporarily.
They may carry the country
along for the present, hut
they will not do for the fu-
ture, The most democratic
program as a fivt mililary
policy for the United States
is that of unitersal compul-
sory military lraining. It
treats all alike, makes use of
young men before they reach
the age where their earning
capacity is high and when
they are yet unmarried, and
gives them six mouths’ intensive military
training. Then it sends themn hack to work.
These trained youth will {orm the hackhone
of a great, democratic citizen artny. This
is the only definite, simple and patriotic plan
that will make America safe and ready.

1 earnestly hope that every American
will stand by President Wilson and the
Govermment officials who, with the DPresi-
dent, are bearing a gigantic responsibility.
I have just returned from the national
capital and 1 know and sensc in a measure
the weight that is taxing our silent aml
conservative Chief Executive. Tt would he
shamefnl 10 see his plans for meeting this
crisis defeated. Therefore, as should all
citizens, 1 bespeak general co-operation

What Military Training Does For a Man.
on the Left With the Two Erect Figures on the Right.

“Same Men," Photographed Before and After Being Trained for Five

By HOWARD 11, GROSS,

President Universal Milicary T'raining League

They are emergency measnres, as he has
said. This universal military training plan
is supplementary to the President’s emer
gency measures, It goes further aml wilt
last loager. \While he is doing all that
he can do safely to pilot the ship of state

-,
L= ..a oy =}

Months In the U. S. Army.

thru the eddies just ahead, I ask all patri-
otie citizens not only to streugthen his arm
in this effort, hnt to aid the nation as a
whole in supplementing the President's la-
bors ly the establishment of universal
military and naval training.

The hencfits resulting from such a demo-
cratic plan for raising an army i emer-
gcncies cannot be over-estimated. The last
few weeks have shown how weak and
futile other devices have been. The 7ol-
wileer system is unfair, and hecanse it is
so thousands of young men who are as
patriotic and loval as the lest in the land
will not offer their services. They have
come to realize that the strong, highest
types of manhood go forward while the

Compare the Two Recruits
They Are the

while the unpatriotic rejoice in sccret m
the opportunity to remam safe and <oune
at lome, pile up money and have a pood
time.

Such a false premium upon patriotism
is not only disgraceful in a national mih-
tary program, bnt it iz de-
cidedly uncconomical a n
wasteful.  In nine cases out
of ten the slackers are able-
Lodicd, and under proper
tutclage would make gaod
soldicrs, while the patriotic
fellows who ru-h to the calirs
are the sort who arc neederd
most to man the commercial
and financial craft of the na-
tion, The best brain< will ¢o
into the ranks as privates arud
lcave the slugpards at home
to condluct the nation’s af
fairs. This is fundamemtally
bad in a democracy.

Selective conscription n o
doulnt may lLe nccessary at
times. hut it never will be
popular.  {wizersal military
Ireining, on the other hand.
is, thru its very universality,
plain, simple democracy. It
says that all having the hless-
ings of our institutions
shonld. in time of need. con
tribute their aid to defending
these institutions. 1t savs,
further, that the untrained
soldier is s0 much “cannon fodder,” and
that the chances of the trained lad return-
ing home in health from war are ancut
three times greater than the untrained hoy’s.

Therefore, in universal military trainming.
the secret of onr general military and naval
needs for today, tomorrow and All Time
is found.

The Universal Militarv Training lLeagne
makes special appeal to the people of the
country to write their Congressmmen to
back President \Vilson in all his emer-
gency measures and to eradicate forever
the douht, uncertainty and weaknesses of
present muddled military policy by es-
tablishing in law a fixt plan for universal,
compulsory military training and service.

with I'resident Wilson i these mighty  cowards and slackers only too gladly stay Stand by your President and strengthen
works. at home. The best blood goes to the front your nation!
tion to this the nozzle is heavily insulated several mmutes. QOn the other hand, the AUXILIARY SIGNAL CORPS

from his hands by mecans of a special in-
sulator, as graficatly shown on our front
cover. The tank of course must he well
msulated by soft rubber pads from the back
of the operator. Thus equipt he 1s in little
danger of Leing shocked by the current.

In order to prevent the wind from driv-
ing his own acid spray against the oper-
ator's face, he is also equipt with a soft
rubler mask, as illustrated on our front
cover and on opposite page,

From a humanitarian standpoint. the
schieme is far ahcad of the German flame
shooter; sulfuric acid of 1250° doex not
btind, nor does it destroy auimal tissue,
unless it remains in coutact with it for a
long period. Spraved on the skin. hut
slightly itching results after a lapse of

Ligh-tension current kills either outright,
or otherwise puts the eneiny out of the
fighting for the time being, with little
bhad after-effects. The acid, plus elec-
tricity, does not cause horrible burning
wounds or burned off limbs as does the
figueid  lame.

As with all war-schemes, the wise ones
will now ask the usual question: \What
happens, if the enemy .too uses the clee-
trocuting appacatus?

In answer the writer asks anotlier ques-
tion: \What happens, if the cuemy ftoo
nses liquid flames, or if the cneiny too
nses machine guns?

*This shoc was described on page 24, May, 1917,
issue of this journal,

UP-TO-DATE.

Perhaps the finest single auxiliary sig-
nal eorps possest by any arny has been
given to the United States by the Amer-
ican Telephone and Tclegraph Company.
Abont 300 engincers already have heen
sclected and some of them have heen
sworn into army service. The ditferences
between government payv and their salaries
with the telephone companies will be paid
Ly the latter.

The corps will be made up of general
plam and rathic engineers to plan, set up
and operate telephone, telearaph and wire-
less plants. B the regular force of the
army proves to be too s~mall, men also
will be provided to assist in the wireless
work.

DATE OF 1SSUE.—-As many of our readers have recently hecome unduly agitated as to sohen they conld ebtain Tur ELrcTRICAL
TXPERIMENTER, 20¢ 2isht to state that the nesosstands haze the journal on sale betaceen the fifteenth and the cightecnth of the month in

the castern part of the United States and about the teenticth of the month woest of the Mississippt Rizer.

Our suhscribers should be in

possession of their copics at these dates. Kindly bear in mind, hozcever, that publications arc not handled with the same dispatch by the

Past Office as a Ietter.

For this reasan deluys are frequent, thevefore kindiy be

of your copy hefore the twenty-fifth of the nonth.

www americanradiohistorvy com
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Elecfric:@{:yk Aid to Women

e ! = 7

Cook by wire—Without Fire, The Com.

bination Electrlc Table Stove Shown

Ahove Enables You te Fry Eggs. Brol)

Chops. Make Toast, Boll Water—Yes, and
It May Even Be Used as an QOven,

Who Can_Remember lIroning Day Without
Wishing There Wasn't Any Such Animal.
But All Js Changed., Behold the Eleciric
ironer That Really Does Wonderful Work at
4 Cents an Hour. Even the Chinaman s
Oytdone.

Here We Have the Comblnation Electrlo
Stove, Stript for Actlon—Sald Actlon
Belng That of Frying Eggs. And They
Do Say Electrified Eggs Taste the Best.

’ Have You Ever Been Down South? 1 So, You Know

Waflles,”  Well Here's an Electric *‘Waflle bron™

That Makes Two Deliclous and Geometrically Correct
Watfles at Ono Time, Cooking Top and Bottom.

And_ There's the Sewing Machine.
An Electric Mator Drives It Merrlly
at Halt a Cent an Hour. Press
the Treadlo and Contro! the Pawer.

A
i
- walter t
'?:sk“;u Have lo Polish waxed Floors? This Back-Breaking g:er:a‘lim\?voars"'}anahlll':::7Wh§a!.:rin‘|ljh:h\'iln||:ri5'v’v1:
Efclent Manor omPiished in 2 Short Time and In a Highy Cook by Efectricity.” *Well, Give That Steak
Manner. by the Elecirlc Motor Floor-Polisher Shown. ot Ehyey 1 Sabd the Patran,

www americanradiohistorvy com
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, Electricity’s Place In Business

ELECTRICITY SPELLS EFFI-
CIENCY TO THE BOSS
OF TO-DAY.

Efficiency has reached a very important
role in modern industry where the manu-
facturer manifests a desire to oltain the
maximum output of his plant with a mini-
mum input—in other words—Ifficiency,
Various schemes have been promulgated
in the dircction of increasing efliciency in
machinery and it was found that the best
means which the manufacturer can em-
ploy to determine the efficient output of
his plant is to note the actual productive
power of the individual output of each
machine and cmployce. Sehemes were in-
troduced far this purpose, but the defects
encountered in them were numerous and
most of which had to be abandoned for
the purpose for which they were made.

The distinct need of an mstrument for
increasing the clliciency in productive plants
grew more and more urgent, which cansed
a number of prominent engincers to study
this rapidly growing problem. This work
finally led to the development of an instru-
ment calted the Productogruph, herewith
illustrated and which has proved the solu-
tion to this absorbing problem. The intro-

The Business End of the Electric *Producto-

graph’'"—the tnstrument that Keeps Tally on

the Dally Output of Each Worker in Shops
and Factorles.

duction of this instrument was made pos-
sible by the application of clectricity.

The first illustration shows the complete
instrument which is stationed in the man-
ager's or superintendent’s office. It con-
sists of a drumin upon which a sheet of
specially prepared paper is placed. Over
this paper there are ten recording needle
arms, which are actnated by clectro-mag-
nets; these are located within the cabinet.
Each necdle is directed over the proper
section of the paper and ecach needle is
electrically connected 1o a single machine,
of which the productive efficiency is to he
found. The sections of the paper are longi-
tudinally divided into 24 cqual parts cor-
responding to 24 hours. Each division is
subdivided into minutes. The cylinder is
rotated by means of an electric motor con-
nected to a standard clock, operating a
series of eclectrical contacts.  Norrnally,
when the ncedle arms are not acted on
by the clectro-magnet, which is conneeted
to a special switch attached to the ma-
chine the record of which is to be obtained,
a straight line is made and every time
the machine is in operatiou it causes the
switch to close the eleetrical circuit period-
ically, which operates the needle arm and
this in turn traces a curve on the paper.

APPLYING PSYCHOLOGY WITH
THE ELECTRIC “PSYCHOMETER.”

The latest device for testing speed and
quality of human thought is the “Psychom:
cter,” which is
an clectrical appa-
ratus now bheing
nsed in San Fran-
cisco, where it is
being applied to
accurately meastire
the degree of
alertness in  emn-
plovees inindustrial
establishinents, as
well as general
mental alertness in
all vocations.

The I'sychom-
cter is operated by
cither alternating
or direct current
and may bhe at-
tached to the hase-
board electric light
socket. The clock-
work attachments
and cleetrical con-
nections are oper-
ated by pressing a
simple telegraph
key which is con-
nected with  the
hascboard plug.
The instrument is
built in a grip and
may be easily car-
ticd around. The readings are made by
an electric light, which is mounted on the
side of the small suit case. The instru-
nent is an accurate gage of memory and
mcasures speed and quality of thought
to the fifth of a second, besides charting
alertness and ability to react quickly in
mechanical work and emergency situations.

Captains,

If thie machine stops for any reason, the
indication on the paper shows this and
iinmediately gives the owner visual indi-
cation of the fact. In addition to this
equipment, an clectro-magnetic  counter
is connected to the
same circuit, which in-
dicates thie aumber of
operations made by the
machine. Thus, if this
instrument is attached
to a printing press, it
will indicate exactly
the number of printed
sheets that the machine
has made during a cer-
tain period. Each
ncedle has its corre-
sponding counting in-
strument and both are
connected to a Single
switehi.  This particu-
lar instrument lhere-
withh shown is adapt-
able for ten machines.

The second photo-
graph shows the adopt-
tion of this device in
a clothing establish-
ment, where it is uscd
for checking up the
number of coats made
hy ecach operative,

PROMINENT

measures, President Wilson has appoint

Photg from Press Tllustratng Service,

Prof. Minsterberg Claimed to Be Able to Select the *Best” Ship
Locomotive Enginéers,
Here We See the ‘‘Psychometer’’
Alertness of San Francisco Factory Employees.

Avlators, Etc.—All by Psychology.
Being Used to Test the Mental
The World Do Move,

with the most hearty approval of the elec-
trical engincering profcssion is that of
Paul M. Lincoln, Commercial Engincer of
the \Westingliouse Electric & Mfg. Com-
pany, as Captain of the Engineer’'s Corp:
in the U. S. Army.

Announcement has just been made of
this appointment together with a number of
other prominent engincers.

Mr. Lincoln graduated from Ohio State
University in 1892, and has for 24 vears
been associated with the Westinghouse
Electric & Mig. Company. He is a Past
President of the American Institute of

ELECTRICAL EN.
GINEER BECOMES
ARMY MAN.
Appreciating the im-
portance of securing
the ability and training of the engincers of
the countey for use in national defense

www americanradiohistorvy com

Here We See a Portable “Productograph.’”

Keep an Exact Recor

Connected to Each
Machine It Enables the Young Lady in the Foreground to Readlly

of Each Employee’'s Qutput.

Electrical Engineers, and has always taken
an active interest in the work of this as-
sociation.
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SOUND RELEASES TOY DOG
FROM ITS KENNEL.

A very interesting toy has recently been
imtroduced in the toy market and which
is hercwith illustrated. A similar toy was
described in our June, 1916, issue, but the
present onc is of a simpler construction.
The “Wircless Pup,” as it is called, is

B ia)

{

THE ELECTRICAL

Lthe energized elcctro-magnet.

block of wood, the dimensions of which
are those of the interior of the metal case.
The lower part of the iever B, shouid
touch lightly the metal surface of the case
A, at point Of course this must he
within the case. The complete circuit-
breaker is placed behind the electro-mag-
net frame, as noted in the assembled ap-
paratus (center). Two sheets of mnetal are
fastened to the base to form a sonnd col-
lector.

The connections of the toy “pup” is very
simple, and is made as follows: One termi-
nal from the electro-magnet is linked with
the metal case of the circuit-breaker, The
lever of the latter is terminated in a small
flashlight battery and the opposite side of
the battery 1s connected to the second lead
from the magnet. When the “pup” is
pushed into the kennel and against the
tension of the spring disc, it is held by
Then by
making a sound
suich as by

blowing a
whistle, the cir-
cuit - breaker
will be spurred
up. thus open-
ing momen-
tarily the «cir-
cuiit which re-
leases the
spring disc,
bouncing  Mr.
“Fido” ont of
the kennel.

A trap drum-
mer has dis-

Two Views of New “Wireless Pup” That Springs Out
of Hls Kennel at the Sound of a Whistle, the Volce, or
Clap of the

the

shown in Fig. 1; this shows the dog stand-
mg outside of his kennel. The sensitive
circuit-breaker and other apparatus are all
placed within the kenuel. This interesting
and most amusing toy was originated and
perfected by Mr, Christian Berger, a pronii-
nent physicist who has devoted most of
liis attention to developing scientific tovs.

The operation of this toy depends upon
the opening of a delicate circnit-breaker
by sounding a whistle or by the produc-
tion of any other sound. This circnit-
Lreaker is conuected in serics with a bat-
tery and electro-magnet, which acts upon
a flat metallic disc. This disc or plate is
so arranged that when it is released by
the electro-magnet, it will strike the dog,
pushing lim out of the kennel. The clec-
trical circuit is only made when the flat
disc is prest against the core of the mag-
net, which holds the same to itself untl
the circnit-breaker is excited Dby sound
Wwaves.,

A detail photograph showing the various
parts used in making up this tov is given
at Fig. 2. The holding electro-maguet is
seen at the left and consists of a core
$%-inch in length and I4-inch in diameter;
two insulated end pieces are placed on
cach cud and the coil is wound with No.
30 B. & S. enameled wire. The complete
magnet is mounted on an iron frame, as
shown. The small projection on top of
the magnet is nsed to strengthien the mag-
netic pull of the clectro-magnet. The re-
lease or discharge disc 15 fastened to this
frame in such a way as to permit the
disc to spring forward when released b
the clectro-magnet. The complete arrange-
ment is then mounted on a wooden lase,

The sound operated circuit-breaker s
scen on the right. This consists of a
rectangular metal hox A, in which tle sen-
sitive parts arc placed. The horizoutal
lever B is inade from a No. 18 hare wire,
bent as shown; the ends are pivoted on a

covered that
electric  lights
installed in-
side his drums
keep the mois-
ture out and makes the drumheads tight.

Hands.

St. Patrick's Cathedral of Norwich,
Conn.. is lighted with six electric projec-
tor units, which Iiring out the chancel arch
and altar in beantiful relicf.

Buttons!

“Speakin’ o' lmttons,” said Uncle Zcke,
Shifting his quid to the other cheek.
“Speakin’ o' buttous, 1 want to say,
There’s the heatenest kind, down New York
way ;
“Twaz in one o’ them big hotels, by jing,
That melts your dollars like snow in spring,
That 1 see them buttons, along the wall,
Right in a bunch: mebbee six in all.
‘Twas gittin’ too dark to see ontdoors,
An' I got to foolin’ with them because
There wuzn't much else fer me 10 do,
When—Jiminy ecrick-

\I '
- '~ ets; before ! knew,
- “\~£70 R =1 thought 1 had sot
= = 0SS the honse afire,

- g ‘\\\ And 1 yelled as loud as
our old town crier,
Till the folks came
runnin’, licketty cut!

! told them what wuz
the matter, bhut

They didn't do nothin’
but laffe an’ joke,

"Bout that dad blamed
button [ tried to
poke,

Then they showed me
just how it worked,
an' gee!

'Twas the cntest thing I ever sce.

Why, it made a blaze like a bonfire done!

They said ’twuz inveunted hy Eddy’s son;

I don’t know just who Ed is. but say,

His son is the feller that gits my pav!”

By Pauline Frances Camp.
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AN ELECTRIC SELF-WAVING
FLAG.

Oue of the most talked of features at
the Electric Railway Convention at Atlan-

This Flag Always Waves, Whether There 1S

a Breeze or Not. A Motor-driven Blower

Pumps a Strong Draft of Alr Up Thru the

Hollow Mast, Which Accounts for the Mys-
terious Effect Obtained.

tic City, N. J. was a waving flag which
flutiered from a 27-foot flagstaff in front
of the General Electric Company’s booth
inside the spacious convention hall. Not a
hreath of air was stirring. yet the flag
stood out on the pole as if a thirty-mile
gale was blowing, The flag pole was of
ordinary dimension and there was nothing
visihle to betray the source of the breeze.
The base of the pole was surrounded with
banked palms. It was only when visitors
got very close to it that the scarcely audible
hum of a motor gave a c¢luc to the source
of the breeze.

The whole device is really quite simple
in construction and easily explained, for the
flagpole is a metal tube and an electric
blower at the base shoots a strong current
of air thru the flagstaff. The air escapes
thru perforations in the top of the flagpole
and imparts a waving motion to the tlag.

PROCESS FOR DRAWING LAMP
FILAMENTS.

A process for cold-drawn metallic fila-
ments has recently heen patented by Nlr.
K. Nishimoto, of Tokyo. Forming at first
a consolidated stick of mixture of tung-
sten and a small proportion of thorium,
an alloy is obtained Ly uniformly leating
the mixture at a sintéring temperature and
then graduoally keeping its temperature at
dull red heat. The consolidated stick is
then subjected to repcated hammering or
rolling until it becomes so ductile that it
may be hammerced into bars, rolled into
shieets or drawn thru dies into wires, much
like tlie metals wlich are commonly treated
in this wmanner at ordinary temperature.
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Powerful Hydro - Electric Salvage Apparatus to Raise

OSSIBLY mere than one enterpris-
ing inventor of to-day has conjec-
tured on the problem of raising
some, if not atl, of the hundreds of
torpedoert steamers which lie scat-
tered aloug the Eurcopean coast in compara-
tively shallow water, not to mention the
many .sunken ships lying within the coast
boundaries of our own country. It is not
often that we hear of a sunken ship being
floated and brought

Sunken Ships

By H. Winfield Secor, Assoc. A. L. E. E.

the position where they are to he used, the
engineers then proceed to fill the base memn-
ber with water causing it to sink. As it
does so, the upright cylinder natucally as-
sumes 2 vertical position, and morcover the
Lbase member obtains a very powerful hold
on the bed of the ocean or harbor by “sand-
suction,” besides the heavy water pressure
bearing down on its outer surface. A num-
ber of strong cables are tet down in the

they will exert a tremendous lifting power
of thousands of tons. After these cylin-
ders have cone up a suitalle distance the
lines are canght by the stationary vertical
member and the ship is thus held while the
floating cylinders re-All and take a
hite: the same operation is then repcatc
the surface,

Mr. Linquist intends building these cylin
ders, not of steel hut of narrow strips of

wood several inches

into dry-dock for
the reason that the
cost of performing
such an engincering
feat is gencrally
prohibitive, and
also in many in-
stances, the prob-
lem of raising the
sunken vessel at all
as practically been
vevond solution,

Now comes an
American inventor,
of Swedish birth,
one Mr. Carl Lin-
quist of New York,
and formerly of the
Swedish Navy, who
has devised a re-
markable new
scheme for raising
sunken ships of no
matter what size, as
long as they do not
lic in too great a
depth of water, and
which idea he in-
tends commercializ-
ing at an early date.

It goes without
saying that if Mr.
Linquist’s idea, as
outlined herewith,
proves feasible and
successful, that he
will find plenty of
work for several years to come.

The inventor's idea involves the use of
two or more telescopic cylinders or cham-
bers as shown in the accompanying illustra-
tion, which are attached thru massive uni-
versal joints at their bases to the large
horizontal submerging chambers or "feet”
which rest on the hed of the ocean or lake.
In the first place, it is of course paramount
that the exact location of the sunken vessel
he known. Having this information. the
salvage expedition sets out from the near-
est port with the necessary nnumher of these
large collapsible cylinders with their at-
tached hase members for “Forts” as their
inventor calls them). The vertical cyviin-
ders shown lie horizontally, and as do also
the base members, which are made to float,
and the vertical and horizontal sections
doulde up like a jack-knife, purmitting the
several units of this equipment to be towed
by tug hoats to the scene of the wreck.

The present plans of the inventor con-
sider that salvagc operations nay Dbe suc-
cessfully carried on for any size vessel in
depths of water up to three hundred feet,
and where necessary four to eight or even
more of the raising cvlinders are employed,
placing an equal number of tliem on each
side of the snnken ship.

Supposing that several units of the sal-
vace cauipment are ready and floated to

A New Inventlon Intended to Accomplish This Purpose Is
the Use of Two or More Powerful Cylinders Which., as They Are Emptied of Water and
Made More and More Buoyant, Finally Exert Sufficient Upward Pul

After the War There Will Be Thousands of Vessels Lying oh the Oceans’ Beds.

Lift the Vessel

water, and with the aid of an operator in-
side the inner pontoou who directs the
work, these cables are swept under the hull
of the sunken vessel. When all of the
cables have been properly placed, the en-
gineers are ready to begin operations for
raising the wreck. Here is where the re-
markable genins of Mr. Linquist comes into
play, for he does not attempt to raise the
ship hy means of steam or any other form
of engine. He has called upon Dame Na-
ture herself to furnish the wherewithal to
raise any ship, no matter what the size. In
brief. what he does is this:—

The upper telescopic and movable cylin-
ders rising within the vertical floating
chamnbers and guides, thev are allowed to
fill with water from the ocean itself, and
as will Lie seen these will then sink to any
required depth. \When they have submerged
until their upper structure is just ahove the
water, the valves are closed, and hy means
of powerful electric pumps (in case the
operations take place a considerable dis-
tance from shore, gasoline engine-driven
pumps are available), the water within the
movable upper cylinders is rapidly pumped
out. But a moment's reflection is required
to at ouce sec that these upper cylinders
will natorally lecome steadily more and
more buoyant, and providing they are huilt
of the proper size for the work in hand.

Nustrated Here and

= thick, or steel may

be used in certain
cases, The wood
strips are tongued

and grooved and
caulked and are held
i shape by steel
hands. The pressure
of the water on the
outside of the cylin-
ders will in conse-
quence tend to al-
ways tighten them.
as hecomes evident.

The ventor has
broached and dem-
onstrated by means
of models, his
unique idea to a
Jarge number of
sea-going men, in-
cluding commanders
of salvage squad-
rons, and also to a
number of naval
men, and has re-
ceived unqualified
recommenda -
tions from these
men, who should bLe
qualified to judge as
to the efficiency or
ineficiency of such
a device if anyone
could. XNot only is
this idea of consid-
erable promise and
utilification in salvaging sunken vessels in
times of peace, but it possesses according
to Mr. Linquist, several valuable naval fea-
tures. For one thing he has suzgested that
one of these hydrostatic units would prove
very efficacious in the rdle of a “Submarine
Base,” the outfit being anchored several
hundred miles from shore stations if de-
sirable. Also they would serve as a resting
place for the crew,

The inner cvlinder would have a large
capacity for the storage of oil and gaso-
line for submarines, and in the event of
heing sighted by a hostile war vessel, the
upper cylinder and super-structure could be
submerged so as to be invisihle, and the in-
ventor claims that no force, even the ocean
itself, cannot budge his suction foot mem-
her an inch, once 1t has got its grip on the
hed of the ocean by natural “sand-suction,”
and hesides most of the tloating membey
lies in calm water, the action of the waves
not reaching very deep. A means iz pro-
vided for releasing this all-poweriul grip
unon the ocean-bed when it becomes de-
sirable to move the unit to some other lo-
cation. U. &, Naval Oihcers have been
‘zvorahly imprest with this idea.

In closing, it is interesting to note that
another valuahle possibility of this device
is that of releasing stranded vessels which

(Continued on page 143)

1f Only a
Fraction of These Can Be Floated and Repaired, Think What 1t Will Mean to Commerce.

Involves

on the Cables to

AMONG the hundreds of new devices and appliances publisht monthly in The Electrical Experimenter, there are several, as

a rule, which interest you.

furnisht to you, free of charge, by addressing our Technical Information Bureau.
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ELECTRICITY NOW ROCKS THE
CRADLE,

“The hand that rocks the cradle. rules
the world"—runs an age old proverb, and,
albeit, one that embodies more teuth than
fiction nowadays, perhaps, when we bhave

A Chicago Genius Has Evolved a Clever Combination—a Baby

Carriage Plus an
Reduction Gear.
Back and Forth.

the suffrage party to conjure with. But
the “suffs” will have to look to their lau-
rels, for here is an electric motor that rocks

the cradle. Yes, and it doesn't object to
twins or triplets. “Come one, come all,” is
its motto.

This device not only will rock the cradle
but will trundle a baby carriage back and
{orth on a little track, with a gentle, sooth-
ing motion which may be better than the
traditional cradle rocking movements. The
device was made for private use by Mr.
Nels Joleen, of Chicago.

Mr. Joleen's little girl required so much
of Mrs. Joleen's time that the resourceful
father decided that as long as the gentle
pushing to and fro of the baby carriage
seemed to be a sovereigm paciber on al)
occasions, he would provide something
which would perform the mechanical work,
teaving the mother free to go about her
other duties.

Accordingly, Mr. Joleen made the little
wooden frame, shown under the wheels of
the carriage; attached thereto a grinding
wheel designed to be operated by hand,
something which he had in the house for
sharpening tools: and then attached a small
motor of the kind which was once used as
a sewing machine motor. accomplishing the
connection by means of a belt from a very
small pulley on the axle to the perifery of
the grinding wheel. The driving pulley had
to be made so small that he simply cut a
short section of a broom handle. bored a
hole thru the center. and fastened it on
with a small set-screw. The gearing in the
grinding wheel mechanism. originally in-
tended to speed up the grinding wheel with
reterence to the number of revolutions per-
formed hy the handle, now works just the
other way to all intents and purposes, as
the speed of the motor must be reduced to
the slow circular movement desired.

In order to transmit this motion and at
the same time transtate it into a back and
forth movement Mr. Joleen then took a
small piece of woad about three feet long.
notchied it at one end where it rests over a
brace undcrneath the body of the carriage,

Electric Motor and Part of a Small Grinder
Result—No More Pushing the Baby Carriage 3n
We'll Bet His Wife Is a Suffragette!

THE ELECTRICAL EXPERIMENTER

and sawed a slot into it for a distance of a
{oot at the other end, this slot passing thru
a hole bored in it of the size of the wood
handle on the grinding mechani:m, wlhich is
inserted thiru the hole and then the two
parts of the connecting rod brought to-
gether upon it by means of a little bolt.
Only a minute is re-
quired to trundle the
little wooden frame
to any place in the
liouse, one end being
provided with little
casters, also shown in
the picture. The mo-
tor can be attached to
any lamp socket by
means of a flexible
attachment cord, and
in this circuit near

one of the binding
posts on the motor
Mr. Joleen has in-

serted a small push-
button switch for
starting and stopping
the motor. \When the
carriage is set on its
little track the con-
necting rod can be in-
stantaneously con-
nected by simply lay-
ing it on the bar so
that the slot engages
tlie latter, and the ap-
paratus is ready to
work. Who will be
so kind as to invent
electric bottle
feeder? Next!

SEWING MACHINE PLUS MOTOR,

SAVES LABOR.

The sewing machine was one of the first
household appliances to be equipt with an

This Electric Sewing Machine Motor Drops

Out of Sight with the Head and Drives Very

Efficiently Owing to fts Spring Base
Mounting.

electric motor. The first motors employed
were just the ordinary type. but later de-
signs have resulted in the development of
a motor having necessary speed control for
use solely on sewing machines, and the effi-
ciency and operating features of such
motors have been greatly improved.

The latest and most desirable features
are to be found in the special motor shown
in the accompanying illustration.

This type can be readily attached to any
make of stationary or drop-head sewing
machine, new or old. with the exception of
a few obsolete models. \Vhen not in use
the motor. if mounted on a stationary head
machine, can be pushed back out of the
way and thc cover put on, or dropt with
the hcad if used on modern types of drop-
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head machines. \hen desired, however,
the motor can be removed readily by
loosening one thumb screw, as it is light
and portable,

The speed regulator 1s shlipt on the
treadle and held by a spring, making the
mounting exceedingly simple. The operat-
ing chain is attached to the metal frame-
work directly above the controller and
pulled taut.

The regulator is light and substantial.
The case is made of prest steel and the
principle of operation is entirely new.
When there is no pressure on the treadle
the circuit is open. \Vith a slight pressure
on the treadle a contact is made and as a
greater pressure is applied the resistance
1s cut out turn by turn. By varying the
pressure, one stitch, or several hundred
stitches a minute can be taken. There are
approximately 100 steps in the controller,
giving a corresponding number of speeds.

When folding up the machine it is only
necessary to loosen the belt, disconnect the

-plug. and swing the motor around under

the head. Felt pads underneath the base
prevent the motor from scratching the fin-
ish of the machine.

The motor itself is out of the way when
operating. This leaves both sides of the
machine table clear so that the operator
can use this space for sewing material.

The outfit, which is compact and light,
consists of a small motor which operates
on either alternating or direct current,
mounted on a nickel-plated base, a spee
regulator with operating chain and ten feet
of cord and plug. and a round leather belt.
The weight, inclading the speed regulator.
is only 7 pounds.

The cost of operating this motor is so
small as to be almost negligible. At 10
cents per kilowatt hour, it costs less than
one cent an hour or less than it takes to
run the ordinary incandescent lamp.

THE ELECTRIC TEA KETTLE IS
HERE.

The recognized convenience and growing
popularity of heating small quantities of
water by electricity has prompted the de-
velopment of the electric tea kettle illus-
trated.

The successful operation of an electric
tea kettle depends largely upon the type of
heating element—method of application of
heat. etc. The heating element here used
is of the snbmerged type, located on the
bottom of the tea kettle and when in use
is entirely surrounded by water. Thus all
heat generated is efficiently utilized.

The tea kettle has a capacity of 21 pints,
is made of drawn copper. spun into shape:
spout of white metal: has bail handle, sides
of which are steel, grip made of ebonized

Here We Have the Electric Tea Ket-

tle. Hot Water When You Want It

and Where You Want It Is Now an
Actual Fact.

wood comfortably shaped for convenient
pouring. The lid has no hinge to come off
—locks on securely. The knob forms an
integral part of the metal lid.
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THE PROPERTIES AND COMMER-
CIAL APPLICATIONS OF
SELENIUM.

By W. F. Alder.

Selenimn was discovered by the Swedish
scientist, Berzelius, in 1817 as & by-product
of the distillation of sulfuric acid from
iron pyrites. It has an atomic weight of
79.5 specific gravity in its clectrical con-
ducting form of 4,788, its va-
por sp. gr., at 2,588°I., being
5.68.

Selenium, like subfur, with
which it is isomorphous, ¢x-
ists in diffcrent allotropic
forms, three of which are as
follows:

(1) Amorphous Seleniumn is
formed as a fincly divided
hrick-red powder, whea a so-
lution of sclenous acid is pre-
cipitated by sulfur dioxid gas,
or when the acid is reduced hy
suitable agents. Amorphous
selenivm has a sp. gr. of 4.20
and is soluble in carbon di-
sulfide.

(2) (a) Semi-colloidal red
amorphous Sefenium is
formed when solutions of dextrose and
selenous or selenic acid are geatly heated
together. At 100°C. it is partially trans-
formed into ordinary black Selenium.

{h) Colloidal Selenium can be obtained
in a blood-red solution by an aqueous solu-
tion of the red precipitale obtained by 1he
reduction of Se 0,

(3} Vitreous Selenium is formed when
the amorphous variety is heated to 218"
C. and then suddenly cooled when it forms
a brittle, black, glassy mass, soluble in car-
bon disulfide having a sp. gr. of 4.28

All three of the above forins have so
high an elcetrical resistance that they nay
he regardecd as non-conductors.

The Selenium as used in the electrical
arts belongs to still another modification,
viz., the crystalline or metallics state;
metallic seleniumn is obtained when the
melted vitreous varicty is cooled to 210°
C., and then maintained at that tempera-
ture for some tine. . .

The gray crystalline madification which
makes possible the selenium cell occurs

two forms, viz

{1) Round gran-
ular crystals, stable
at 140°C., an insu-
lator in the dark
and not very sensi-
tive to changes in
light intensity.

(2) Which is
readily formed
when the above
granular form s
heated to 200°C. In
this form it is a rel-

atively good con-
ductor. It wi 1t
however, instantly

respond to succced-
ing exposures, The

N
(2" - general belief, also
/ D, crroneons,  seems
to he that the short-
cst  wave lengths,

i.e., the violet, are
the ones which have
the most pro-
iounced cffect upon
the conductivity of
Selenium, but ex-
haustive rescarch
lias proven that the waves having the great-
est activity for increasing the conductivity
have a length of over 5000 units.

The writer encountercd innumerable
difficulties which were, however, overcome
in the type of cell illustrated herewith.

e
e =

Selenlum Cell in
Vacuum,
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Electro-Deposited Mirrors Now Used for
Photographic Work

N splitting the light from a certain
source, the problem of dividing the
rays n definite portions may strike
one at first thought as an exceedingly
difficult task. ln certain kinds o1 pho-
tographic and optical work, however, it is

voltage, however, is very high and is stept
up by a transformer irom a value of 136
volts 1o 5000 volts.

As soon as the current is turned on a
pink glow is noticcable in the jar. Just
above the thin metal cathode. however,
there is a certain dark region which is
called the Crooke's dark space. The action
of the current causes minute particles of
inctal to leave the cathode and to be de-
pusited on the glass plate which is placed
just at the edge of the Crooke's dark space,
where the metal is most cohesively depos-

Flg. 3

(At Left).

Transparent Milrrors,
and Consists
irldium Alloy.

Flg. 1 (Below). Arrangement of Apparatus for Electro-
plating Partly Transparent Mirrors In a Vacuum, the

Jar for Making 11-inch Partly
The Cathode Is at the Bottom
of a Thin Sheet of Gold or Platinum-
The Glass Plate to be Coated Is In a
Plane Parallel to the Cathode.

Smaller Jar Being In Operation.

very essential to divide the rays in such a
manner that one portion of the light will
go in one direction and the remaining por-
tion in one or more other directions. Part-
ly transparent mirrors are used for the pur-
pose. and in order that the precise division
of light may be known beforehand, the
thickness of the thin layer of metal which
is deposited on a plate of glass to form the
mirror must be exactly known.

In Fig. 1 is shown the apparatus devel-
oped in the research laboratory of one of
the leading cainera manufacturers for use
in making mirrors of different degrees of
transparencies employed in certain impor-
tant photographic experiments. Two in-
verted glass bell jars are shown. each of
which is connected to a vacuum-pump sys-
tetn. By means of this arrangement the air
pressure inside the jars is reduced to a
scant millimeter. This is done because in
a rarefied gas the passage of electricity
from the cathode, the termtinal at the bot-
tomn of each jar, to the anode—the upper
teriminal, is greatly facilitated. The ca-
thode consists of a very thin sheet of metal,
which usually is of gold or an alloy of
platinum and iridium. A short distance
ahove this sheet of mctal in a plane paral-
lel to it; the glass plate to be coated is
placed on glass pitlars as shown,

The larger jar is 16 inches in dianieter
and 11 inches high and is used for coating
mirrors 11 inches square. WWith the air ex-
hausted the atmosplieric pressure on this
jar (about 15 peounds per square inch)
mounts up to approximately five tons.
The current is measured in thou-
sandths of an ampere {milliamperes). The

www americanradiohistorvy com

ited. With the current constant it is only
necessary to record the time of operation;
the amount of netal deposited can then be
easily determined, since it will, according
to Faraday’s law, be proportional to the
time and current.

in Fig. 2 is shown a set of interesting
curves obtained in a typical run with a

[ _— -

————
o
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#if Amps. - Mroule

Fig. 2. Curves Showing Reflecting Power at

45 Degrees |Incidence and Percentage of

Metal Deposlited and Light Transmitied for

Platinum-iridgivm Mirror With Varying Prod-
ucts of Time and Current,

o A2

cathode of 70 per cent platinum and 30
per cent iridium, measuring 120 millimeters
by 120 millimeters by 0.1 millimeter. These
curves show the rcticcting power at 43
degrees incidence and the percentage of
Light transmitted and netal deposited on a
unit of area for varyving products of cur-
rent and time. It was found that a mirror
whose transmission was equal to its re-
flection required a deposit of 34 milli-
grams per square decimeter.

Photos courtesy of Eastman Kodak Co.
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A New Optical Pyrometer

The new pyrometer here shown is a prac-
tical, convenient, and at the same time, ac-
curate instrument, which can be success-
fully used by unskilled workmen. Temper-
atures from 700°C. upwards are read di-
rectly upon clear, open scales. Owing to
the rapidity with which readings can be

scale pointer is directly attached as seen.

In this mauner the unknown rays are
comparcd with those of known intensity
from the electric lamp. As the accuracy
depends upon the coustancy of the light
irom the electric lamp, a small ammeter
and regulating resistance are fitted in the

New English Electrical Tempera-
ture Measuring Instrument, Based
on the Comparison of a Beam of
Monochromatic Light from the
Heated Body with a Similar Beam
from an lncandescent Lamp.

taken, and the ecase of sighting upon small
objects, this pyrometer is particularly suit-
able for research purposes and in many
processes in steel, pottery, glass and other

works. It has been developed by an Eng-
lish concern.

The instrument may be regarded as a
photometer, in which, by simply rotating
the evepiece, a beam of selected monochro-
matic light from the hot body is adjusted to
equal intensitv with a beam of similar light
from an incandescent electric lamp, It is
not a color-matching instrument, and in
consequence of the simple construction, ac-
curate readings can be taken repeatedly by
different observers with remarkable con-
sistency. The formula, which expresses
the relationship between the intensity of the
radiation ot a hot body and its temperature,
has been examined both theoretically and
practically by many investigators and has
been shown to give results of great accu-
racy up to the highest temperatures. The
constants of this formula for every instru-
ment are individually determined at several
temperatures before calibration.

The general arrangement of the instru-
ment is shown in the figure and includes :—
The pyrometer, consisting of the optical
system, the electric lamp, the shield carry-
ing the temperature scale and pointer; the
teak carrving-case with fittings for fixing
the pyrometer and standard lamp for check-
ing: 4-volt accumulator, ammeter and reg-
vlating resistance, complete in teak case;
the standard lamp and an adjustable tripod
stand,

The iollowing is a brief explanation of
the construction. Behind the enlarged part
in the front of the pyrometer in which is
fitted the electric lamp, are two holes.
Light from the object (such as a furnace)
under observation passes thru one, and
light from the lamp thru the other. These
heams of light then pass thru a system of
lenses and prisms, are polarised in differ-
ent planes and reudered monochromatic.
Finally the two beams of ligat pass thru
a single ocular. The observer sees an il-
luntinated circular field divided into two
semi-circles One semi-circle is filled by an
image of the hot body under observation,
while the other is uniforinly illuminated by
the clectric lamp. The two semi-circles are
brought to an equal intensity of illumina-
tion by turning the eycpicce to which the

box containing the accumulator to ensure
that whatever the voltage of the battery
may be. the current passing thru the lamp
is constant. To ensure that the candle-
power of the lamp shall remain constant
over long periods as the filament ages. pro-
vision is made for calibrating the instru-
ment from time to time against a stand-
ard amyl-acetate lamp, and thus ascertain-
ing the correct reading of the ammeter
when the electric lamp is giving the cor-
rect illumination. This test need only be
made at long intervals and the standard
lamp need not be carried into the factory
or plant.

The pyrometer is supplied fitted with one
or more temperature scales of any desired
range from 700°C. upwards, but the fol-
lowing standard ranges are suggested as
suitable for most practical considerations:
single scale instruments, 700-1400°C_; sin-
gle scale instrmnents, 900-2000°C.; double
scale instruments, 700-1400°C. and 1200-
2500°C.; double scale instruments, 900-
2000°C. and 1400-4000°C,

ELECTRIC COUCH INDUCES
CURRENTS IN THE BODY.
By H. H. Parker

The electric couch described in this ar-
ticle makes possible a simple application of
the commercial alternating current in the
electro-therapeutical treatment of insomnia,
hardening of the arteries, nervous dis-
orders and other similar ailments: a num-
ber of sufferers from such troubles claim
that they have been greatly benefited thru
its use. \While the apparatus has been con-
structed in various forms, the one described
has the advantages of simplicity. lightness,
neat appearance and ease of operation, pro-
vision being made for connection to any
lighting circuit carrying alternating current
at 110 or 220 volts and any frequency.

The couch itself is an ordinary wicker-
work affair, to the bottom of which are
fastened a series of coils, wound upon lam-
inated sheet iron cores. In the one shown
in the illustration eight coils are used, con-
nected in series for 220 volts and in secries-
parallel in groups of four in series when
operating on 110 volts. At a convenient
point at the head of the couch is placed a
wall key socket for cord and plug.

Owing to the use of alternating current.
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laminated i‘on cores must be provided for
the coils; these are built up of No. 22 gage
iron strips one and a hali inches wide by
twenty-six inches long, the completed core
being about half an inch thick. The strips
are shellacked before being put together,
and are held by paper insulated rivets in
order to prevent the formation of eddy
currents in the irom or rivets. After in-
sulating the cores they are wound with
two layers each of No. 20 D.C.C. magnet
wire, coated with shellac or insulating var-
nish, wrapt with cotton armature binding
tape and then bent to conform somewhat
to the curve of the couch surface when
saggzed by the weight of a patient lying
upon it

As part of the equipment a Test Coil is
provided. This comprises a built-up iron
core similar 10 the others, but only about
three-quarters of an inch square in section.
At its center is wound two layers of No.
25 D.C.C. magnet wire in a coil about six
inches long, the terminals of which are
carried to a ininiature lamp socket at the
end of the core containing a two-and-a-half
volt battery lamp. This wand-like con-
trivance is considered by the patient an in-
dispensable part of the outfit, and is used
to determine when the couch is “"working.”
\When brought inta the influence of the
rapidly alternating. magnetic field surround-
g the coils the little lamp is lighted. the
dimensions of its coil being such that the
core may be iaid upon the couch in ciose
proximity to the coils beneath without
danger of burning out the bulb. By moving
the tese coil away from and around the
couch a visible demonstration of the strength
and extent of the magnetic field is af-
forded.

To operate the couch the patient merely
lies down upon it and switches on the cur-
rent. No physical effect is noticeable be-
yond a slight vibration due to the alter-
nating current, the beneficial results ob-
tained being supposedly an effect of the
rapidly alternating magnetic field surround-
ing the body.

There appears to be a difference of
opinion among medical men as to the exact
action of this magnetic field upon the hu-
man system. but in looking at the subject
from the engineer's instead of the physi-
cian’s viewpoint, the foHowing theory sug-
gests itself ; Do the blood circulatory pas-
sages, the veins and arteries, or any of the

Unique Electric Couch Which Passes Power-
ful, Alternating Maagnetlc Fields Thru the
ody.

organs or other parts, form, as it were,
the closed sccondury circuit of a trans-
former. in which currents are induced
through the action of thc magnetic field
produced by the alternating current flowing
in the primary winding of the coils beneath
the couch?
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SIR OLIVER ]JOSEPH LODGE.

June, 1917, Marks His 66th Birth
Anniversary. X
One of the most prufound scientific

workers and thinkers we have cver had, is
Sir Oliver Joseph Lodge, who is still mn
active fignre in the ficld of scientific re-
scarch, and all of us cxpeet in the near
{future to sve something cven more won-
derful than any of his preceding discoveries
and mventions.,

Sir Oliver Joscph Lodge was born on
June 12, 1831, at Penkull, Staffordshire,
Englimd. He received his carly cdncation
m the Newport Grammar School and later
he entercd the University of Coll, London,
where e specialized in seientific and mathe-
matical research.  His scientific trend was
noticed by the professors of different uni-
versities, and after he had gradnated from
this institution he was elected as Profes-
sor of I’hysics at the University of Liver-
pool. Since 1900 he has Lieen principal of
the University of Birmingham.

He has had many lounors and degrees
conferred upon him and is an active mem-
ber of many of the leading scientific in-
stitutions. Sir Oliver Lodge was presented
with the honorary degree of Doctor of
Science from Oxford, Cambridge, Victoria,
liverpool and others, also that of LL.D.
from St. Andrews, Glasgow and Alerlaide.
He was president of the Mathematical and
Physical section of the British Association
in 1891 and President of the Physical So-
ciety of London. His most important work
m electro-physical science is that of wire-
less telegraphy, in which he has introduced
some of the most fundamental steps in
commercializing this fascinating art, and
in_fact he is called by many the father of
wircless. The Lodge coherer was the first
istrument used for successfully receiving
radio waves.

He cliscovered in 1889 that two metal-
lic surfaces in perfect, but not conducting

Sir Ollver Joseph Lodge, Famous Eng-

Hsh Physiclst and Savant. He Is Re.

garded by -Many as the Dean of Pres-
ent-Day Scienilsts.

contact, were welded together when an elec-
tric discharge past between them, and later
on studicd the propagation of electric waves
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Prof. Bell Receives ‘‘Civic Forum Medal’’ For

The accompanving photo shows the pre-
semation of the “Civic Forum Medal” for
1917, to Dr. Atexander Graham Bell

the

The Inspiring Moment When Professor Bell, Inventor of the
With the ''Civic Forum Medal” at New York,
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SCrvice, it req

the telephone in 1876

Copyricht by International Film Service
Telephone, Was Presented,

on March 21st. Reading Left to Right—

John J. Carty, Unlen N, Bethell, Dr. John H. Finley, Prof. Beil and Thomas A. Watson,

Who Made the First Telephone for

inventor of the tetephone. Those in the pic-
ture from left to right arc: John J. Carty,
chief engineer of the American Telephone
and Telegraph Company; Union N. Bethell,
president of the New York Telephone
Company and senior vice-president of the
American Telephone and Telegraph Com-
pany: Dr. John H. Finlev, {presenter of the
medal) ; Alexander Graham Bell, inventor
of the telcphone, and Thoinas A. \Watson,
associate of Dr. Bell, maker of the first
telephone instrument and receiver of the
first telephone message, On the table arc
the fArst instruments used by Dr. Bell.

On March 21, in Carnegie Hall, New
York, Dr. Alexander Grallam Bell, was for-
mally presented with the Civic Forum
AMedal of honor for distinguished public

along wires. He thus caine into close
contact withh the researches of Hertz on
the creation of electroinagnetic waves in
free space, and this work he both expounded
and extended.

His interest in these matters was, how-
ever, scientific rather than techuical. and
lie himself has acdmitted that hefore the
matter had received attention from others
it had not occurred to him to suggest
the employment of Hertzian waves for
practical telegraphic purposes. In the
coursc of his scientific work he had di-
rected muclh attention to thc phenomena
of clectrical resonance. Hence, when it
had been indicated that the chief prac-
tical importance of Hertzian waves might
he in their application to space-telegraphy,
l.odge was not slow (o apply his knowl-
cdge to this subject.

On May 10, 1897, l.odge applicd for a
provision patent protection in Great Britain
for improvemcents in Syvntonizing Teleg-
raphy \Without Line Wires, and in this
docnment hie states that the subject of his
invention was (o cnable an opceratar to
transmit messages across space to any ane
or more of ¢ number of dificrent indizid-
nals in various localities. cach of whom is
provided with suitably arranged and
“tunted” reeciver.  The subject-matter of
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Prof. Bell.

press the sentiment of the American pcople
toward their great living men and women.
Its purposc is to promote more general ap-
preciation of distinguished public service
and inspire ambition to emulate such ser-
vice,

The mcdal this vear was awarded to Dr.
Bell by vote of the members of the National
Council of Seventy, representing the whole
country, geographically and so far as pos-
sible in all other respects.

The medal was first presented 1o Maj.
Gen. George \Washington Goethals, U. S.
A, in 1914 for his work in building the
Panama Canal. In 1915 it was presented to
Thomas A. Edison in recognition of his
contributions to electrical inventions.

the specification deals exclusively with the
utilization of electromagnetic waves. This
is the noted Lodge tuning patent which
is universally cmploved in all forms of
radio transmitting apparatus today, The
patent recently expired and became public
property.

Sir Oliver Lodge is a noted author, and
some of his most important works are
“Elementary Mecchanics,” “Modern Views
of Electricity,” “Pioneers of Scicnee,” “Sig-
nalling Thru Space Withont Wires,” “Life
and Matter,” “Lightning Condiuctors and
LLightning Guards,” “Xodern Views of Mat-
ter,” “Man and the Universe,” and his latest
Look. “Raymond A Trecatise of Life and
Death,” which purports to prove that the
author - actually received communications
from his dead son, who was killed while
serving with the Fanglish army in France,
His theory however was received coldly
Iy the scientific world

HOW ELECTRIC VEHICLES
BOOST EFFICIENCY.

A New York department store speeds
up the londing of its delivery wagons by
running its “eclectrics™ inside of the huiid-
ing and transporting them to various floors
on large clevators.
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'Y ND another thing,” Mr. Robertson
checked Pete: “don’t bring that
blind kid around liere any more.
He's just in the way. and if he
gets hurt the company’ll have the

damages to pay. \What business has a

blind kid got around an clectric plant,

anvhow? You keep him out of here,
understand
Pete Foley whirled and surveved the

nervous, drawn face of his chief for a
momeut, and then fAung back hotly

“Look here, that boy's a iriend of mine
and a mighty good friend. He's not in
your way w hen he comes around here, and

I'm responsible for his safety. As for

S
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Joe’s Experiment

By C. M. Adams

the mountain-side, Joe Benson paused and
listened to the faint purr of unit No. 1,
far away down the slope. Ever since the
Snake River Power Company had started
the first day's work on this water power
project, Joe had been an interested listener
of everything that went on. Listening had
been his chief avenue of impression, for
his cyes were useless. and had been
so for several years. He had heard the
rumble of the blasts, and the grit and
arind of drills and steam shovels as they
prepared for the big concrete dam which
held back the water. He had tistened and
been interested, but mystified, until Pete
Foley. a member of the electrical construe-

June, 1917

as much about the plant as T do.” one of
them ejaculated admiringly, after Joe had
come off victorious in a technical argument.

“Sure he does.” Pete retorted. *“Don't
think he don’t know anything because he
can't see, He'll make his mark—you
watch.”

At first the size of the Snake River
project had dazzled Joe. Then with a
realization of the extent of the undertak-
ing had come. at first as a dream, and
then a resolve, the idea that he, too, would
become an electrical man, an electrical en-
gineer. True, he was blind. But he was
attending the high school up the vailey
and in two vears would be ready to enter

:

. 1
i

“No, you don't.

what bnsiness he's got around an electric
plant. let me tell you that he knows more
about electricity night now than some men
who are paid big money for what they
are supposed to know. Hell make his
mark some of these days when he gets
into the electrical world, you'll see. And
furthermore, he's gomg 10 came here when-
ever he wants to, as long as I'm aronnd.”

Mr. Rolertson’s white, hapzard face
flushed ancrily and his lips parted as if to
speak. But he was silent ax Pete swung
out of the power house and up the trail to
the company’s tool shack. Pete Faley was
a good electrician. a very gond electrician.
and men with this particular kind of good-
1ness were so scarce in these moumtains
that it bchooved Mr. Raberison to stand
for much from this imember of his con-
Struction crew.

1Talf way up the road to his home on

Not me,” Pete interrupted, as Mr.

Robertson turned to hini.
and not me.”

tion crew, had come to board at his home.

It was Pete who had answered his /rozwes
and whvs about the plant and its opcera-
tion, and during the year which had
elapsed Joe absorbed e]ectncal information
like a dry sponge taking in water.

At first he had listened to the conversa-
tion of the men, but had been loath teo
take part in it because he felt his own
ignorance of their work. However, as
time past, and Pete’s daily instructions bore
fruit. he began to take a more active part
in the talk of the men during the evening.

At first they had regarded him as an
outsider, whose ignorance of their work
was to be tolerated for politeness sake only.
But gradually, as Joe's comments and ques-
tions became more intellizent. they hegan
to laok to himn as an equal—as one of their
own numher professionally,

“I'll be hanged if that kid don't know
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“*Here's the boy you want to thank.

He saved your plant

Other blind men had done
Why could

the university.
things eqnaliy as wonderful.
he not enter this field?

And what a day this had been. what a
wealth of mmpression and sensation, He
had stood beside the great towering masses
of iron and copper and had felt with his
own sensitive hands the giant castings and
coils of the great generators, while Pete
explained how they were built and worked.
So this April afternoon he went home
warmly glowing with new impressions and
desires.

Pete did not have time to talk after
supper. He went upstairs for his clothes
and then disappeared down the slope in
the company car. on his way to Merwin
to complete preparations for the trans-
formers m the sub-station there. Aud so
Joe sat on the porch and listened to the
faint hum of the generators below him,
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while  he  dreamed  of  his  future,
Twis days Izter when 'ete retnrned irom
Merwin, Joe was waiting for him aiter
supipet as the prosp of boarders gathered
o the guorreh, .
“Pgee,” Jue legan, “1"ve been wanting to
azk vl sometliing '11]'r| i ilay before yester-
day, Lt you weren't liere to answer i,
“ln ahead, Lt doin't o too deep. Re-
'|'|'|1!1l.'||".:f Fin |:|]]|.:| in nrllmar) L]LC“’ILIHI],
T'eie warned,
“¢ll,” Joe went on,

THE ELECTRICAL EXPERIMENTER

Joe knew that the sixteen thowusand volt

current could not be turned directly into
the city lmes.  He knew that hurned out
equipment  and clectrocnted people would

be the result. The voliage hicl to Le low-
ered, hut how? He wondered about it and
triedd to think what Mr, Robertson would
do, as he sat on the porch and listened
to the men talking, and far away the faint
hum of the generators in the power house,
limbering up thelr Luearings,
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from school. That night as lie sat on the
porcht he was still thinking of it, and et
had found no reacdy solution for the dif-
ficulty.

“I don’t see how they're uoing to fix
that up if those tran<formers dont come,”
he complained to Pete.

“Great guns, you aren’t trying to figure
out a way, are you?” Pete enclaimed.

"Why yes, | vught to be able to, or try
anvhow,” Joe protested

"Let Itobertson do that.

"oo e of those switch-

He's paid for worrving,”

Ll panels you showed
me the other day there

AST month we publisht a rattling good story—“Eddy Currents"—

Pete returned cavily.
Sut that did not saiisfy

wai a rheostat, but you by Mr. Adams. We confidently believe that the present tale will Joe. The plant lelow
ilith't =ay \\'hal it was . 1 el ical N X him had grown under his
far.  \hat does it do, appea.l to all dyed-in-the-woo :ectnca re'::\defs. You don't require an very duorstep.  He had
anylhiow 2" electrical education to become “en rapport” with the author, as he pos- lieard every bit of meral

"Oh, that’s the rheostat sesses that happy faculty of weaving the technical and personal aspeets and concrete put into
for the cxciter's field” 5 such a way that the moral cannot be mist. The facts related in this place, and he felt as if
I’ete responded, It's the thing were his own.

the shunt
the exciter
It controls

connected 1o
winrfing of
ficld coils,
the vollage.”
“What does it do that
for? Joc insisted, going

story are human, pertinent every-day affairs.
facing invincible Joe Benson, the hero of this narrative, have conironted
all of us at one time or another. But true “Philosophy” will unlock all

doors and sucrmount the greatest of barriers.

Similar obstacles to those

Tlien, too, was lie not go-
ing to be a consulting en-
zincer some day; would
not a problem similar to
this he put to him for
solutton?  lle ouglht at

ta the hottom of the mat-

ber:

“8ell. here’'s the idea,” DPete explained.
"You see the exciter supplies airrent to the
ficld of the big alternator. \Well, the volt-
age of the alternator will depend on the
mi!ahn of the exciter, hecause if the volt-

ape ol the exciter changes the strength of
the ﬁle will change and affect the alter-
natnc's voltage. So if they want to raise
or lower the voltage of the big alternator,
they just raise or lower the exciter volt-
ap Ir_l," pmtmg in more or less resistance
srith this rheostat. Do you uudcr>1and‘

"{Jh, ves." joc replied, “Then hy ad-
jl_]*tln; this field rheostat on the exciter
Tl can change the voltage of the big
ahernator.”

"Exactly,” Pete assented.

Jne sat for some moments, thinking of
this news addition to his store of electrical
trtformation, while the men abont him
LaJktﬂ fazily,

“Wobertson's getting grouch\ about those
translformers, [ tell you,” one of the men
#xidd 2 moment later.

"If they don’t come, the company won't
be alde to get its frall(‘hl\C and he seems
to think is up to him to gu them here.”

"] know that all right, but he onghtn't
to ireat the rest of us like we were to

blame,” Pete retorted. “He's been a fright
far the last two weeks”

"What transformers are those?” Joe
askedl.

“ThLe transformers for the Merwin sub-
;.:tlnliun. the step-down set,” Pete informed
it

“Flaven't they come yet?" Joe asked in
urprise,

“Ho, they've been shipt a week hut cmt
be located on the road or anywhere clse.”

“What will he do if they don't come?”
Joc-asked in concern

“1 o't kn()\\ That's \\hals bothering
him, | guess,” Pete replied,

The gencrators at Portage IFalls devel-
apcd  current at low voltage which was
then past thra a_set of transformiers which
stepl it up to sixteen thomsand, five hun-
dreil walts, at which tension 1t was trans-
mitled 1o Merwin, fifteen miles away over
the marmtains.  There it was stept down 1o
two thonsand, three lnmdred volts for dis-
tribution thru the service lines of the city.
Joe knew this as well as the rest of the
men. He also knew now that if the step-
down transformers did not arrive, the
Snake River Power Company would be in
a very awkward position

Its franchise required it to supply cur-
rent to Merwin on May first. Today was
Agicil pwenty-seventh

Of what use would this power be if
there were noe trausiormers at Merwin?
Without the intervening coils the big ma-
chines would be as useless as if their wind-
ings were stript from them. Ie thought
of this and tried to answer for himself the
question that was puzzling the chief of
construction.

“What do you suppose Alr. Robertson
will do?" he asked 1’cte as the latter started
upstairs for bed.

IN THAT “JULY” E. E,

Are There Currcuts About a Muag-
nct f—zcith a number of original pho-
tos and charts ncver publisht before.
—by F. F. Mace.

“Cold Light" or La Lumiére Froide,
as the French call it. The work of
Prof. Dussaud.

Back to the Days of “I7olta”—scith
somie crtremely interesting plmlos of
I7olta’s original apparatus—by Jacques
Boyer, our Paris Correspondent,

“Ham Jones—Scientist'—a rollick-
ing good ¢lectrical story with a live-
wire wallop in cvery hne by H. 1l
Evcletin,

The Marvels of Radioactivity by
Jerome S. Marcus.

Lightning—FHoz to Protect Your-
self from [+—An article everyane
should read by . G. Ihitman,
iLith illustrations.

IHhere the Radio Amalcur Fits in
the U. S. Naval Reserve Force by
Al B, Ilest.

A Page of Marvelous X-Ray Skia-
graphs, including one of a four-
lcgged chicken,

The Calenlation and Mceasurcuient
of Inductance—Conclusion by I,
Ilinficld Secor and Samuel Colien.

Besides these and a large mion-
her of other zaluable and interesting
articles, there will appear a liberal
sprinkling of timely  summer-tome
topics of tnterest to all readers. Don’t
meiss the “Julv Issue!” I he right
there scaiting for you <with a svaliop
on crery page.
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“:0 crazy, if those transformers don't
come,” Pete replied unconcernedly.

The next day Joe found himself think-
ing of the problem again as he heard the
machines purring away on his way home
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least to attempt to solve
it now. So le puzzied
hi~ Lrain over the thing that night and
all the uext day, snggcstmg. rejecting,
scheming and pnndcrm;: Jut by the eve-
ning of the twenty-ninth he had not
reached any solution,

He was not the only one who was think-
ing of this problem. The worried, anxious
face of Mr. Robertson, with its black-
ringed cyes, glittering with sleeplessness,
testified too plainly of his own struggle
over the proposition.

He remained at Portage Falls directing
hits of finishing work, while he hoped and
ahnost praved for the momentary arrival
nf the coils so much ueeded. Hourly he
telephoned to Merwin to see if they had
arrived. Hourly he hoped that they might
have come, and then grew despairing as he
was told they had not.

On the morning of the thirtieth he went
to Merwin with the determination of stay-
ing there wuntil they came, and hoping
against hope that service could be started
on time,

Pete and the others stayed behind at
PPortage Falls, finishing up fine points of
the work there. The plant was in order,
cach great machine ready to send its thou-
sands of kilowatts over the line to Merwin
to be used for every sort of work, pro-
vided the intervening transformers were
there 1o step down the deadly high tension
to a safe voltage. Dut at noon a message
to the Falls reported that no transformers
had arrived.

Pete loafed up the steps of the Benson
ltome at dinner time. \Worry over what
would happen to the company did net in-
terfere with his appetite, and he was ready
for the food awaiting him.

But five minutes after he had sauntered
leisurely inside, he dashed out, leaped off
the porch, and raced down the steep hill-
side, recklessly speeding toward the com-
pamy’s tool shack at the hottom. A minute
later he Qunz open the doars of the build-
my and was< cranking the little service
automobile.  Two minutes later and the
pelibles were flving in a stream from his
tires as he bwmped away over the rough
roads toward Merwin

An hour and a half later he stopt Mr,
Robertson’s big hich-power roadster before
the Insilding, while the chief himself sprang
out and dashed down to the power house.
with Pete clnxc]\ pursmn" him.

* * *

It was a \':med eroup which clustered
about the switchboard. handsomely drest
directors, oilers and workmen in overalls,

(Continued on page 150)
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AN ELECTRIC SEMAPHORE FOR
AUTOISTS.

The accompanying photograph shows a
cleverly designed automobile eleciric sig-
nal device which has recently been devel-
oped by the well-known civil engineer, Mr.
H. Hartman, of New York City.

trated. It

ries a Red Signal
i tremity.
Is Also

This. like other inventions of Mr. Hart-
man, is really quite simple in construction
and performs its functional duty just as
well, or perhaps better, than mmany existing
and more complicated similar devices. The
sole purpose of this instrument is to warn
an automobilist in which direction the ma-
chine ahead of him is going to turn, cither
to right or left.

It consists of a 1nag-

THE ELECTRICAL EXPERIMENTER

hands or not, as becomes readily apparent.

The Instructograph consists of three
units: the transmitting unit. the receiving
unit and a battery case, and while the pieces
are ot light and compact construction, the
complete installation weighing but six
pounds, without batteries, they have been
designed for the strength and durability
necessary for the hard usage they will be
subjected to in service.

The Transmitter consists of a
case, of light metal construc-
tion, about six inches long. three
inches thick, and an inch wide.
A series of six double throw
kevs project from one edge, to
the right and left of which ex-

Motorists Will Be Interested In the t€nd engraved plates, bearing alt
Electric Semlaphgre SiggalBHerEe| Mus- of the
s Operated By Electro-ysed in teachin art of flying.
Magnets, Controlled By a Push Button g the to ﬂ)mg
On the Steering Wheel, A
Hangs Downward Normall}k arl1d CEar- size that thE_\‘
Lamp At Its Ex- & .
The Bull'sseye At the bop bandled with gloved hands. can
Iluminated,

mstructions commonly

The Arm The keys, which are of such
can be easily

be thrown to either the right or
left, remaining in the position
placed until released by a touch, when they
fly up to their normal vertical position. The
twelve instructions themselves, neatly let-
tered, have been chosen with great ingenu-
ity and are so placed that actual air work
cannot necessitate the use of both of the
two directions, placed by each of the keys.
at the same time. The case itself can either
be fastened by the side of the instructor. or

June, ig17

NEW METHOD OF MEASURING
FRESSURE OF LIGHT.

In a paper to the Physical Society, Mr.
Gilbert D. West describes the measurement
of the pressure of light by a method re-
quiring few of the elaborate precautions
generally necessary in such experiments,
The essential feature of the apparatus was
a strip of gold leat suspended in the mid-
dle ot a test tube containing air or hydro-
gen at reduced pressure. Radiation from
a 32 c.p. carbon filament lamp, impinging
directly on one side of the strip, was suf-
ficient 10 cause a microscopically measure-
able deflection of the end.

The pressure of normally incident radi-
ation on a perfectly reflecting surrace has
been shown by Maxwell and others to be
numerically equal to twice the energy con-
tent of the radiation per unit volume, and
hence, if this quantity be imeasured in the
way described below, a check on the orig-
inal observations can be made. A mean
of the results of several successive experi-
ments with the deflected strips gave a value
for the pressure of radiation which only
differed from that calculated from the en-
ergy density by a small percentage. The
accuracy and constancy of the final results
seemed to preclude their being seriously
affected by gas action; but, as gas action
had to be taken into consideration, the pres-
ent research was undertaken with a view to
its fuller investigation, and if possible to
complete elimination.

netic ficld having two
magnetizing coils similar
in design to the field of a
motor. An armature coil
is placed in this field. and
its shait is attached to the
signal or semaphore arm.
The field and armature
are enclosed in a water-
proot metal case which is
seen on the left. One end
of the pointer is fitted
with a red lamp.so as to
serve as a danger signal.

The armature and feld
coils are connected 10 a
storage battery and a sim-
ple switch, so that the au-
toist can throw the arin
either towards the left or
right, whichever the case

The Electrically Operated “‘Instructograph’ Enables the Teacher to Flash
Up the Propeér Signals Instantly Before the Pupil-Passenger; which Is Far

Superior to Twitching the Various Controis,

In measuring the energy
density, the initial rate of
rise of temperature of a
blackened copper plate,
euclosed in the tube, was
measured by means of an
attached copper eureka
thermo-junction. Due al-
lowance was made for
cooling corrections, and
the lamp black was as-
sumed to absorb 95 per
cent of the incident radi-
ation. The cold junction
was immersed in oil con-
tained in a vacunm flask,
and during an experiment
a delicate indicating ther-
mometer in the oil only
showed negligible varia-
tions. The calibration of

might be. The principle
upon which this instrument is based is that
of the repulsion and attraction of two dif-
ferent inagnets, one stationary (the ficld),
while the movable magnet is the armature.
The arm at its normal position points
downward, and as socon as the proper cur-
rent is past thru the field and armatore.
the pivoted arm turns instantaneously to
that direction. by virtue of the attraction
between a field coil and the armature coil.
Auntomobilists of to-day whose slogan is
Safety First will appreciate this very valu-
able device, as it cannot be nistaken owing
to the relatively large moving surface called
into play.

AN ELECTRIC INSTRUCTOGRAPH
FOR TEACHING AVIATORS.

One of the latest Sperry devices for avi-
ators, or rather for would-be aviators. is
known as thce Tustructograph and is illus-
trated herewith. It is intended to facili-
tate the instruction of pupils in the modern
two-passenger tractor aeroplanc. Prior to
the advent of this clever device the Pilot-
Instructor, occupying the rear seat of the
machine, depended on twitching the varions
controls, after attracting the attention of his
pupil-passenger by kicking the bhack of the
forward seat, for tmparting such instruc-
tion as was neccssary. This crude method
of communication is verv dangerous, as at
times neither pupil por imstructor know
whether the control of the plane is in their

sct into the instrument board before him,
as found convenient,

The Receier is a box approximately sev-
en inches long, five inches wide and slightly
over one inch thick. adapted to fasten on
the wheel of the front control itself in the
front cockpit of a tractor. under the cowl,
or in the instrument board. Its cover is
perforated by twelve oblong windows,
closed by translucent white celluloid, with
no lettering of any kind visible to confuse
the pupil. \When one of the kevs of the
Transwmitter is thrown, the corresponding
direction appears on a window in dense
black against an illuminated white back-
ground. Three of the directions: “"Nosc
Down,” “Over Banking” and "Owver Con-
trolling” flash out in black against a red
backgrounnd, clearly indicating the urgency
of the command. An ingenious arrange-
ment of small electric light bulbs enables
this method of communication to possess
the advantage of positively attracting the
pupil's attention whenever a word of in-
struction is given, it having been found ex-
perimentally that the flash of light accom-
panving the change of direction catches his
subconscious  attention. To safeguard
against the possibility of a burned out bulb
preventing the direction from being re-
ceived, the circunits arc $o arranged that a
second lamp remains lighted.
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the thermo-junction was
carried ont in the usual way, and a num-
ber of minor matters received full con-
sideration.

When from the measurements thus taken
the energy reaching I 5q. cm. in one second

®

Arrangement of Apparatus for Measuring

Pressure of Light.—H s Hollow Stopper. E

Is Cover Glass Cemented to Tube, F Con-

tains Pith Charcoal, G Is Tube Which May
Be Connected to Gaide Pump.

is known. the energy per 1 cc. can be cal-
colated from a knowledge of the velocity
of light.

(Continucd on puage 142)
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NEW TELEPHONE SIGNAL A
PATIENCE SAVER.

Patience vanishes rapidly while holding
a iclephone line. Save your time and at
tend to other important matters while wait-
ing for the other party to resume conver-
sation, say the sponsors of the new llold-
the-call-signal here illustrated. This clever

How Often Do You Feel Like Cussing the

Telephone When Party No. 2 Says **Hold the

Line”? The Answer Is—Don’t. Place the

Recelver On the Amplifier Here Shown and
You WHI Hear the Party Answer.

device will let you know when the speaker
is ready. No electrical connection is needed.
It simply rests alongside of the instrument
and the receiver is placed on it while line
is held open.

HOW STUDENTS STUDY WAVE
MOTION.

\When the college "“Prof.” trics to drum
the principles of wave mo-
tion into his pupils’ crani-
ums, he has available to-
day the mechanical wave
reproduction machine here
ilustrated. The small white
discs form inte various
lines representing curves or
waves of certain kinds, de-
pending on how the appa-
ratus is operated. This re-
markable model was in-
vented by Dr. Charles
Forbes of Columbia Uni-
versity. With this appara-
tus the formation and
propagation of the three
general classes of wave
motions may bhe demon-
strated. namely: >

Water or Surface Waves,
in which the elliptical mo-
tion of the particles of
water, the advancing of
the crest tending to form
breakers, the recession of
the trough tending to form
the undertow are exhibited.
Sound \Waves. or waves of condensation
and rarefaction, in which the amptiide
of vibration may be changed by lowering
the disc support. The lowering of the
distant end of the support will also repre-
sent the decrease in the loudness of sound.
Ether Waves. or transverse vibrations, rep-

Osgclliating Pendulum

This
Cabinet It Becomes a Sinecure for the “Prof.™

By Means of

to Inculcate His Puplls with the Funda-
mentals of Various Wave Motlons.

resenting the production of light, hieat and
electric waves. The progressive undula-
tions of a vibrating cord are also repre-

Several Styles of a Unique Electric Saoldering
Veoltage A.C. or D.C.

THE ELECTRICAL EXPERIMENTER

UNIQUE ELECTRIC SOLDERING
TOOL.

A Doffale concern has 1 -ntly bronght
oui a new iorm ol cieetric soidering 1ooi
Among these tools is a two-prong iron with
prongs of solid bar bLrass wih nickel-
plated finish.  This type of iron is furnished
in capacitics of 150 watts. 250 watts and
300 wartts.  All are designed to work on
low pressure, from & 1o 15 volts, either di-
rect or alternating. This pressure can be
obtained from an ordinary lighting or
power cireuit, either 25 or 60 eyeles by in-
terposing a low-voltage transformer, or a
storage battery operating at a pressure of
2 volts can be used. Under no circum-
stances may these irons he used on any
voltage over 13

Another type is the two-handle portable
sp]dering outfit. This is composed of a
single prong soldering tool attached to one
wire ot ihe secondary side of the trans-
foriner and a solder-feeding tool attached
to the other secondary wire of the trans-
former. \When a storage battery is used
the single prong soldering tool is attached
to the negative side, and the solder-feeding
tool to the positive side of the latter.

When soldering with this outfit the sin
gle prong point js brought to bear upon
the abject to he soldered, and the solder-
feeding tool is brought to bear upon the
spot where soldering is needed. The in-
stant the circuit is closed the heat point
glows with a white heat, and the solder is
held until the work is done. The current

When the Solder Is Apptied.

ceases to flow as soon as the heating point
is taken from the work. This outht is
made in 150- and 300-watt capacities and
is designed for use on direct or alternat-
ing currents up to 12 volts pressure.
sented. Comparison of Phases. The ap-
paratus admits of a ready comparison of
similar phases in the three systems of wave
motions, a very desirable feature not pos-
sest hy any other form of wave machine.
By means of the covers resting upon the
framework of the apparatus any one or two
of the wave syvstems may be hidden from
view, thus lcaving the remainder for spe-
cial examination when desired. The {ront
of the apparatus exhibits the conversion of
rotary into direct and lateral reciprocatg
rectilinear motions. On the back. the ac-
tion of the crank handle, the rod connect-
ing the individnal cranks, and the opera-
tion of the douhle parallel rule mechani-
cal mntion, first used in this apparatus. are
clearly exhibited. Hs large size is espe-
cially advantagcous, since the wave forms
can be clearly seen across a large lecture
room.
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lron That Operates On Low
Closing the Circuit Causes the Points to Heat Up,
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AN AUTOMATIC EXTENSION
REEL FOR DROP LIGHTS.

The automatic extension reel here illus-
trated is intended for drop or poriable elec-
tric lamps. It is simple in construction and
positive yn operatijon.

DGD L aTEnLiON
Jo reLY

A Clever Invention in the Form of An Auto-

matic Extension Reel for Portable Electric

Lamps, Which Winds the 30-foot Cord Up
and Swivels In Any Direction.

It is designed especially for garages,
blacksmiths, factories, stores, or any busi-
ness requiring an extension lght. This
reel is equipt with 30 feet of lamp cord,
easily secured by fastening the arms of the
swivel joint to ceiling or beam, as shown.

This swivel joint enables one to walk in
any direction with the lamp. It has an
automatic lock ingeniously
arranged to lock and hold
the lamp any distance from
the reel. A slight pull for-
ward unlocks the ratchet
and the reel revolves. wind-
ing the cord back as you
advance toward the reel
with lamp in hand.

A HANDY ELECTRIC
DRINK MIXER.

The soda clerk used to
cuss  (inwardly) merrily
whenever a patron called
for a drink that required a
fancy mixture—a chocolate
milk shake for instance.
Wherefore and hence we
have in our midst the elec-
tric drink mixer that never
tires—no matter if you had
a thirst hke an Arabian
camel,

The clectric drink mixer
is mounted on a swinging
bracket. WWhen the machine
is pushed back and removed
from the glass it takes the position indi-
cated by the dotted lines. Throwing back

When You Ask for a Fancy Drink at the
Soda Fountain the Dispenser Now Places the
Glass Under An Electric Drink Mixer.

the bracket operates a switch which hreaks
the circuit. The swinging down of the
bracket automatically closes the circuit.
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Electricity and Life

June, 1917

The Uses of High-Frequency Currents in Medical and Lecrure Work

By FREDERICK FINCH STRONG, M. D.

Lecturer on Electro-therapeutics, Tufts Medical School, Boston

(Third Article)
HE phenomena of high-frequency
current: offer us a fascinating held
irom which to select experimems for
public lecture demonstration. In his
lectures on " The Kealms Beyond the
Senses,” the author has used high-fre-

I
¥
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ductance coil being adjusted to balance the
different capacities added to the resonator
terminal.

This little rezonator is made by winding
600 turns of No. 30 triple cotton covered
wire upon a shellacked paper cone, 12
inches in diameter at the bottom, 5 inches

Hardening of the Arterles—Most Dreaded of Ailments in Later Life—-is Successfuily Treated

By Placing the Patient Within a Wire

Frequency of 600,000 Cycies Per Second: D'Arsonval's

quency phenomena to demonstrate the ex-
istence of force and maitter beyond the
range of human perception. In “The Sci-
ence of the New Age” he has employed
similar means in calling attention to the
fact that the investigators of to-day are
leaving the crude matter of earth and are
dealing more and more with Etheric Force

and with matter of a super-gascous
nature. The scientist of the future will
have to provide himself with instruments
far more delicate than anything hitherto
dreamed of or else hie will develop super-
normal powers of perception by the mani-
festation of facnlties already latent in the
human organism.

For the traveling lecturer who wishes to
employ currents 1 s
work. the large resonator described in the
Jast issue of Tue EvecTricar EXPERI-
MENTER may prove somewhat ¢winhrous and
difficult of transpartation. Those who wish
a lighter. more compact apparatus may use
the small rvsonator shown in Fig

It is quite small, yet it sends out stream-
ers two feet in length, and max be operated
by : K.W. “wircless” (step-up) trans-
former. With this little apparatus heauti-
ful lovminous effeets inay be ohtained—as,
for example. by connecting the terminals
with a tin-foil star glued to a sheet of
glass: with a suspended umbrella (opened) :
withh a long wire running out over the
lecture hall, etc.

For each of these experiments different
tuning will be necessary—the series in-

high-trequency

Cage, Thru Which High-frequencﬁ Currents Surge at a

ethod.

cacious In the Treatment of Nervousness (Nerve and Brain Exhaustion)—*Neurast

at the top, and 14 inches high. It is a
dificnlt matter to insulate this small coil
as the turns of the winding are very close
together: it can be done, however, by the
nse of from six to eight coats of .drmalac.
The primary coil is a ring, 18 inches in
diameter, formed of fhve concentric turns
of thin copper ribbon 1 inch wide. The
exciting apparawus is the same as that de-
scribed in the last paper in counection with
the large resonator, except that a ¥4 K.\,
transformer 15 used instead of the heavy

1 KW, (See Fig. 2.)
The writer also employs a standard

Clapp-Eastham 34 K.V, Tesla coil excited
by the same apparatus (see Fig. 3). Con-
nected with two parallel npright wires the
spark from this coil will run up and re-
peatedly reform again at the bottom.
producing a very spectacnlar effect (Fig.

Another brilliant experiment can be per-
formed with two large glass flasks (ordi-
nary carafes or water-bottles will do).
Oue is filled with water containing a few
drops of fluercscein solution—(a coal tar
dye)—the other with water to which a small
amount of bi-sulfate of quinine has been
added: the bottles or flasks are placed
ahout six inches apart and a wire from the
Tesla coil terminal inserted into the solu-
tion in each. The current passes down
thrn the water and- the arc takes place be-
tween the glass walls of the two Rasks.
The ultra-violet rays from the discharge
cause the water in the flasks to become
luminous—the guinine solution with a pale
blue light, the fluorescein with a beautiful
apple-green. The discharge apparently
passes directly tiiru the glass walls of the
Bask; in reality, of course, the current
passes by induction rather than conduction,
the flasks acting as condensers in Series.
(See Fig. 3.)

Fhotos from Jarques Forer

The “Effleuve” or High.frequency Brush (or Spray) Treatment Has Proven nghll! Effi-
e

nia.’”

American Electro-therapeutists Find It Very Vaiuable.
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The Use of Righ-Frequency Currents In the
Treatment of Dlsease,
High-frequency currents are employed by
physicians 1 four principal ways,
adapted to the trcatment of
certain types of discased con-

cach

ditions.  These are:

1. “Tesla" treatmient with
vacumn  electrodes  (Violet-
ray treatment’).

2. "Eflenye™ or high-fre-

qUENCY SDIray.

3. "D'Arsonval auto-
condensation,”

4. “Piathermic.”

1. The mecthod nost {re-

aquently  employed applies  the
Tesla current thru glass
(vacuum) elecirodes for the
relief of local pain or inflamn-
mation. The little muscular
pumps around the veins—the
“yvaso-motor system,” which
keep the blood circulating by
withdrawing it from the c:lpi|’-
laries and sending it back to
the heart—act more vigorously
in tissucs over wiich the
vacuum clectrode is  applied.
In this mamer waste products
which canse rheumatism  and
gout are dissolved and washed
away and fresh blood and white
corpuscles are brought to in-
fected parts, thus aiding nature
in destroying disease-producing
germs and their poisonous
produets.

In most of the smaller high-
frequency machines for phy-
sicians’ use, but one Tesla
terminal is provided; a coil of
the resonator type heing con-
nected to the glass clectrode
by a flexible wire. The effects
arc largely local, but the mecth-
od is of value in relicving pain,
swelling and congestion.  The
writer has always advocated
the bipolar method, even for
treating purcly tocal conditions.
The best results will be oh-
tained from the use of a Tesla
outfit of the type described
in last month's ELECTRICAL
ExvERIMENTER. The patient is
to be counected to oue terminal of
the Tcsla coil by means of a melal elecirode
held in both hands (a piece of thin nickeled
pipe will answer, 1 foot long and 134 inches
in diam.). In this way the current is dif-

Startling Experiment With Two Glass Water

Bottles Connected to Tesla Coll. The Spark
Jumps Between the Glass Surfaces and
Iiluminates Solutions Within the Bottles,

fused thrn the entire hody. The vacuumn
clectrode, connected with the oppusite Tesla
terminal is applied to the skin over the
affected part for from five to twenty min-
utes, a very short spark-gap being uscd.

THE ELECTRICAL EXPERIMENTER

This method—=—employed by the writer for
years—enithles us to obtain the wonderful
itulizing cffect of the lngh-frequency cur-
rents on the whole body

sunultancously,

105
Py carcful tuning a Leautiful ctiect
e u!,‘.‘un\.'._ lose examination thi
discharge will show it 1o be hteraily
électric “brush”, formed of thousan f

The Accompanying il-
lustrations Show Some
of the Spectacular Elec-

tric

Spark Discharges

Obtained From the
High-Frequency Appa-

ratus Used

Strong

Dr.

In His Lecture

and Electrotherapeutical

Work.

The *Ladder of

Sparks” In Flgs. 3 and
4, Is easily Produced,
the Tesla Spark Simply
Jumping the Gap Be-
tween Two Vertical

Copper or

with the local effects from the

electrode,

vacuum

For the past few years the writer has
been in the habit of connecting the Tesla
coil with an Auto-condensation pad (as
used in the “I)’Arsonval” and "Diathennic”
methods)., This is formed of two plates
of Rakelite, Z4-inch thick, hinged to fit the
seat and back of an ordinary chair. To
the hack of cach plate is cemented n sheet
of tin or copper foil, covered with leather-
ctte. Snitable flexible condnctors counect
these metal plates with cach other and
with the Tesla terminal. This folding pad
may be used in botl “Tesla” and “D’Arson
val” treatment, and is quite as efficient for
ordinary use as the cumbrons and expen-
sive condenser chair or conch.

2. For thie “Tesla Effleuve” treatment a
brass befl clectrode is used. This can be
mace from u common bhrass oil ¢an, the
flat hottom heing removed and the result-
ing hollow hemisphere hemg mounted on
an insnlating handle: the discharge occur-
ring from the sharp edge of the brass. The
patient is seiated on the Bakelite pad, which
is connected to the Tesla cuvil. The oppo-
site terminal is attached to the brass hell
electrode and a suflficicut number of turits
of the inductance coil are placed in series
with the Tesla primary to give a full,
smooth  “cftleuve” or purple brush  dis-
charge, when the elecirade is held from
four to cight inches from the patient.

www americanradiohistorvy com

lron Wires.

distinct, delicate, pnrple threads. Upon
each of these hair-like paths of light count-
less millions of ious (electrically-active
atomns), arc being shot from the clectrode
to the patient at a speed of over 60000
miles per sccond: the treated suriace is
therefore being submitted to a literal bom-
bardinent by countless microscopic pro-
jectiles which are thrown ont in periodic
showers irom the electrode, once for each
cvele of the oscillating ¢urrent. Two ef-
fects are produced—one duc to the pene-
tration of the tissues by oazonc-formning
ions: the second to the rhythmic or periodic
impact of the discharge upon the nerve
cidings in the skin and superficial tissves.
The writer hopes ultimately 1o produce an
apparatus of a frequency cractly svuchro-
nous seith the rate of vibration of ihe
sensary nerees: an Cefileuve” from such
a coil would produce a harmless and effi-
cient local anwesthesia so that operations
could he periormed without the use of
cther or cacain. The effects obtaied trom
the “efilcuve” as now used are stimulating
and vitalizing te a marked degree. The
nerve endings of the skin may be regarded
as sensitive antennae of a complicated ra-
dio-system, and any intense sustained vibra-
tion te which the apparatus is attuned will
he transmitted by them to the receiving
stativn. The effect therefore. is not merely
superficial but systemic as well.  Tuber-
{(Continucd on page 132)


www.americanradiohistory.com

106 THE ELECTRICAL EXPERIMENTER June, 1917
» .
Experimental Physics
By JOIIN J. FURIA, A, B., M. A.
Instructor in Physics and Science Master, Riverdale Country School
HYDRQSTATICS. it is direct currentf If possible the elec- not raise thfj water this distance, and the
LESSON FIVE. trodes should be of platinum. and siphon would not operate.

T_.,S.S ‘N lentiful. and we are  2r¢ st tubes held in the hand after being EXPERIMENT 27—Recently an auto-
iy 1S ;0 e o l“cf i inverted full of water and are placed over matic siphon has been put on the market,
alcm '_‘,"“‘“"i i “; bLEn l]CllO :0 the elecirodes. lmmediately, and with a and it can be very easily constructed. Fig.
tt:“LLrE e °P“ts c;r\:r f 01;3 . rapidity dependent upon the strength of the 22 shows the automatic siphon in the act
(U] “la'l al_gr;a })l < l\\-itpho?;t battery used. bubbles will form at the elec- of starting. It should be noticed that the

doubt ar:n '(l)ll)‘:t)l:.:'l‘?l}\f li‘rfdiﬂpens;\blc sub- trodes and rise to the top of the test tubes. tube is filted alternately with bhubbles of air

A Smali Battery and a Couple of Test Tubes
or Botties, Together with Connecting Wires,

Wiil Serve to Clearly Show How the Electric
Current Decomposes Water.

stance. ‘e drink it—we clean ourselves
and our belongings in it—our crops depend
upou it—ourselves and the fruits of our
toil are transported from one continent to
another by means of it—practically every
manufacturing industry makes use of it.
Finally and most important, we swim in
it. What would be the use of living if we
had no Palm Beach or “the old swimming
hole in the creek”? We naturally ask what
is water anyhow? One could never guess
the answer. \Water is -othing more than
the result of the combining of two gascs——
Oxygen and Hydrogen. Oxyvgen, we re-
member, is the constituent ot the atino-
sphere necessary to life. Hydrogen is the
gas which burned with a pale blue flame
in the lesson on “Gascs.” (See March and
April issues of this journal.) The follow-
ing experiment can Dbe easily performed
successfully :
EXPERIMENT 25— (See Fig. 20) —
C is a jar ncarly full of water to which
a few drops of sulfuric acid have been
added. {The sulfuric acid is added to
make the water a better conductor of elec-
tricity. \Water alone is not a good con-
ductor of electricity, i. <., is more or less
of an insulator, just as glass is.) D rep-
resents lead wires from a battery of at

Demonstration and Controlling Factors of

the MHydrostatic *“Siphen'’, A Simpie and
Etffectlve Method of Emptying Tanks and
Even Reservelrs When Occaslion Requires it,

least six dry cells in series, or from a
storage cell or fram the house current if

These hubbles are the result of the decom-
position of the water into its constituents.
\We notice that in one tube the bubbles
form nore rapidly and that there is always
abont twice as much gas in that test tube
as in the other. Call that test tube "B

After the test tubes have been filled with
the gases, raise them carefully without tip-
ping. Iusert a glowing match-stick in "A.”
It 1s found to burn brightly. This we re-
member was the test for Oxygen. If a
flame is applied to "B” a slight explosion
results, which is the test for Hydrogen,
Thus we see that water is composed of
two parts Hydrogen to one part Oxygen,

EXPERIMENT 26— (Fig. 21) — Illus-
trating the principle of the siphon, A
and B are vessels at different levels, A
being higher than B. The vessels are con-
necied by a piece of tubing: bb' indicates
the level of the top of the tubing and aa'
the level of the water in vessel A. d,
indicates the level of the end of the tubing.
1f the tube is placed in position as indi-

Fig 23

@ f1g. 22

Two_ Forms of Automatic Slphon. Details
for Constructing the One on the Right Are
Given Hereln,

cated in the figire, and A contains water
(or auy liquid) at a level aa', nothing
happens, 1f, however, the tube is filled
with water before it is placed in position,
the water begins to flow from A down
to B. The siphon will also act if the tube
is placed in position, and if one sucks
at the lower end; for this is equivalent to
filling the tube with water. The explana-
tion of the action is as follows: The up-
ward pressure in the short arm of the
tube, is due to the atmospheric pressure
(discust in the last two lessons). Iu the
tuhe ah, this pressure is equal to the atmo-
spheric pressure mrinus the downward pres-
sure due to.the weight of the column of
water ab. The upward pressure of the
tube at b' is the atmospheric pressure
minus the downward pressure due to the
weight of the column of water h'd. The
force tending to drive the liguid from A to
B is greater than that tending to drive it
from B to A, It is greater by the amount
equal to the difference in the weight of
the coluinns ab and b'd and hence corre-
sponds to the weight of the coluinn a'd.
Evidently if d, were at the level aa', the
siphon would not operate: and if above
aa', it would operate in the other direction.
If the colusun ab (for water) were greater
than 32 feet the atmospheric pressure could
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ested should make one.

and water. This condition prevails only

Apparatus With Which the Principle of the
Submarine Can Be Demonstrated. The Small
Vial 2, Can Be Made to Perform Man
derful Tricks By Pushing Down on
1, or Squeezirg Bottle 3 In “B'.

Won-
lafram

upon starting and shortly after, the water
comes out solidly. Fig. 23, shows a home
made automatic siphon and all those inter-
6, is a piece of
lamp chimney about 3 inches long. 5, is
a pirece of glass tubing about !4 inch in
diameter stuck thru a rubber stopper 2.
4, is some more of the same kind of tubing
past thru the stopper 3. The height h,
should be about a foot and a half. 1, is
a small hole drilled thru the lamp chim-
ney 6. 5 and 4, should be about ¥4 of an
inchi apart. As soon as our auto-siphon
is placed in a liquid it begins to operate
WITHOUT OUR FILLING IT FIRST.
Thus we see that one made entirely of
glass, as are the commercial ones, s very
convenient in transferring poisonous liquids
and acids. as we need not touch the liquid
at all. There is nothing mysterious about
this siphon and it is easily explained., \When
the bulb is immersed in the liquid, the
liquid rushes in at 1 and at the lower end
of tube 5. The liquid rushing in at 1
tends 10 compress the air in chamber 6.
The liquid rushing in at 5 streams up past
the gap and thru 4, Hence the outgoing
air takes with it some liquid, and, as noted
before, we see alternately passing thru the

Spring sce
lamers? doy

Proving the “Law of Buoyancy.” I. €., That
Objects Weigh Less In water Than In Alr.

tube Lubbles of air and water. As there
is less and less air left in 6. larger and
larger quantities of the liquid pass with
small hubbles of air intervening, until
finally the air being all gone, the liquid
(Coutinned on page 152)
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{I. Gernsback, Manager
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7ie RADIO LEAGUE

HONORARY MEMBERS

CAPT. WHG BULLARD,USN. NIKOLA TESLA,
PROF. REGINALD FESSENDEN.

DR.LEE DE FOREST,

B, Ii. Kirwan, Master of Radio Relays

Denver Wireless Station Wins Prize Loving Cup

O a Denver hoy roes the honor of win-

ning the trophy cup tor the best Ama~

teur Hircless Station in the United
States. This cup was donated by 9XE to
the most efficient and Lest equipt amateur
wircless station in the United States.

We intended to call in a committee to
deeide upon the merits of the best amateur
stations in the country, but station 9ZF in
Denver was so far ahead of all other ama-
teurs in sending, recciving, and efhiciency,
that it would have been a waste of time
and energy to have consulted anyone at all.

This station, 9ZF, is known to every
progressive amateur in the United States,
and is one of the star stations of the Colo-
rado Wireless Association, and of which
you have all read in a previous issue of

By \W. H. KIRWAN (9XF),
Master Riadio Retays, Radio league of America.

issued some years ago to Captain Smith;
however, the station rcally befongs to. and
was made by, Alr. Doig, as explained above.
A record of messages handled at 9ZF
from January 13th to March 18th, 1917,
shows that 251 messages were received and
sent. A number of them were transcon-
tinental messages from coast to coast.
Station 9ZF held a very strategic position
in the I[ashington’s Birthday Reclay of
February 24th, 1917, and without the as-
sistance of this station it would not have
Leen possible to have sent the message
thru from coast to coast, nor for the re-
turn message to have been brought back.
\We believe that nearly all of the stations
thruont the United States can well pattern
their installations, as far as general ar-

in the photograph of the equipme

here are three towers to Station 9Z

one of them being 90° high and the other
two 75 high. One acrial has six No. 12
aluminum wires, 150" long, and the other

acrial has four stranded aluminum cables
with 7 strands of No. 14 in cach cable, and
is 200" long. DBoth of these aerials are
connected L type.

This station has been working regularly
with amateur stations on both the Atlantic
and Pacific coasts. \Working with 6EA in
Los Angeles, Cal, has been a continuous
past performance, and rccentlg this station
has worked directly with 2PM in New
York City. \We claim that this is truly
wonderful work for an amateur station,
and we do not think that there will lLe

The Trophy Cup for the Best ‘“‘Amateur Wireless Station' In the United States Has Been Awarded to Statlon 9ZF, operated by Messrs.

E. F. Doig (at Right) and W. H. Smith (Left), of Denver, Colorado.

this magazine. The winner is Mr. E. F.
Doig, of No. 848 Sonth Emerson Street,
Denver, Colo. Mr. Doig made nearly all
his apparatus himself, and has been assist-
ed by Mr. \W. H. Smith of the Y. M. C. A.
Radio Club and the Colorado Wireless
Association. Mr. Doig was for four years
Master Signal Electrician in the Sigal
Corps of the Colorado National Guard. He
now holds a special receiving and sending
license from the United States Govern-
ment. His equipment, altho not as large
as the Government station, is very com-
plete, as you can clearly see from the
photograph.

Mr. \W¥. H. Smith, also well known for
his skill as an operator, is associated with
Mr. Doig and has worked on his night shift
at this station. Mr. Doig is also secretary
of the Colorado Wireless Association and
Mr. Smith is the chicf operator. This
station will hold this cup for one year,
and if they win it again i 1918 it will
belong to this station absolutely.

The cup has been properly engraved and
you will see a picture in this magazine
shortly of the cup holding a prominent
place in the Laboratory of Mr. Doig. The
Government Call Book gives Station 97ZF
as helonging to Captain Smith of the Colo-
rado National Guard, but the license was

rangement and efficiency is concerned. after
Station 9ZF. Another point in favor of
9ZF was the fact that, while this station
was affiliated with nearly every Radio Cluh
and organization extant, the owners never
refused a message, nor did they feel that
Station 9ZF was too proud to work with
anyone

In the receiving cabinet is a large loose
coupler for reception of long wave stations
like \V'G, G\\, SL, OUI and PPOZ. as well
as the Government arc stations. A smaller
receiving cabinct is used for the shorter
wave Stations, including the commercial
coast and sub-stations on the spark sys-
tem. There is also a short wave rcgenera-
tive receiver, which is used in working with
the amatenr stations. This cabinet alsza
contains an amplifier which can le used
in connection with each of the other sets.
There is not much to tell about the Rotary
Quenched Gap, as the cut shows just what
it is, and there are not very many ama-
teurs but what have had the chance to read
about this outfit.

The 1 kaw. outfit which is used mostly,
radiates from 12 to 14 amperes on a wave
length of 425 meters, and the oscillation
transformer is made with edgewise wound
copper strip, a type with which you are
all familiar, and which is clearly shown

wwWw americanradiohistorvy com
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any question whatever but that Station 9ZF
is well entitled to the prize.

Since holding the Il'ashington’s Birthday
Relay, which you will all remember was
held in the interest of preparedness, with
instructions to all sending stations to in-
terest all wircless amateurs in_the Uhited
States Radio Coast Reserve, Station 9ZF
worked the hardest for recruits of any sta-
tion in the United States.

\We have radio clubs in the United States
of mmor importance, which seem to think
that they were the only ones that had a
divine right 10 exist, who have not, with
all their membership, done as much good
work in enlisting the amatcurs under the
Navy Department for coast reserve work
as Station 9ZF.

All of the stations have heen closed by
the Navy Department, on account of the
war, for the period of war. and we believe
it will be some little time before all of us
are working again. In order that your
interest will not lag in wireless work, and
for the benefit of the many amateurs who
have enlisted thruout the country and are
now assigned to the various warships, we
will continue these write-ups each month,
with something of interest to them, and
something to remind them of home and

(Continued on page 143)
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s veast of our radio readers are undoubtedly aivare, the U.S. Governinent has decided that all Amateur Wireless Stations.
for receiving or transmitting, shall be closed.

This 1s a very imporiant consideration, especially to those who are readers of THE ELECTRICAL EXPERIMENTER,
continue to publish valuable articleés i the wirecless art from time to tme, and which nav
In the first place. there arc a great many students among our vcaders
who will demand and cxpect a continnation of the usual cluss of Radio subjects, which we have publisht in the past four
years, und sccondly, there will be hundreds eud cven thousands of new radio pupils in the various naval and civilian schools
untry, who will be benefited by up-to-dute wircless articles treating on boitlt the transmitting as well as reeciz-

whether licensed or unlicenscd, or cquipt

for the reason that we desire to

thruouwt the
g cquipmcnt

Thercfore, and in vicww of the foregoing cxplanation, we feel surc that cvery reader will thoroly wundcrstand that eltho
articles on transmitting. us well as recewwing. apparatus may appear from time to time in these columns, he is not permitied to

treat on hoth transmutting and rcccimg afparatius.

connect up any radio apparatus whatsocver to any form of acrial—The Editors.

CHOOLS are established at the Nawvy
Yards at New York and San Fran-
cisco for the purpose of [urnishing

Radio Electricians for the fleet
from the eunlisted personnel of the
Navy. After the required sea serv-

ice has lbeen performed such electricians
are transferred to shore duty at XNaval
Radio stations and other places.

The electrical branch of the schools is
divided into two parts. One branch for
general electricians and the other for radio
(wireless). Applicants capable of passing

The Naval

radio telegraphy may be enlisted as lands-
men for Radio Electrician. The applicant

must be able to take dictation at the speed
of twenty-five words per mimre and pass

Rad10 Operator

(TR ATt SRET

centage and square root. Testimonials as
to the good character and skill of the
applicant as an operator must be presented
either from a former emplover or from
the principal of a school where the appli-
cant has been a student of radio or teleg-
raphy. The applicant mnst be able to
receive about twenty words a minute.

In addition to the above, men holding
commerciat radio licenses and who pass an
additional examination at the Electrical
School, Navy Yard, New York, or Mare
Island, Cal, may be enlisted as electricians

Future Naval Radio Men Learning How to
Measure bLength and Frequency of Etheric
Waves.

the examination are enlisted as landsman
for electrician (either general or radio)
and are detailed for a course at the Elec-
trical School. The pay of landsman for
electrician is £17.60 per month while under
instruction and in addition he is furnished
with a complete ontht of uniform, board,
lodging. text Looks, tools, and materials
with which to work. The length of the
course is about cight months. Upon com-
pletion of the course at the school the
men who are qualified are given the rating
of clectrician third class {cradio). In loth
conurses the following suhjects are covered:
machine shop work, electricity. magnetism,
altermnating currents. dynamos. motors, and
batteries. Tt also embraces the principles
and nanagement of radio stations and in
stallations. The general conurse covers the
application of clectricity to shiphoard appli-
ances.

Competent operatars of the Morse code
or men with a suflicient foundation in

Top:—Naval Radio Operator Handling 2 k. w.
Transmitter.

Below:—One of the Up-to-Rate Radio Sets

Which U. S. Naval Operators Learn to Handle

a creditable examination in spelling and
penmanship.

The problems in arithmetic include mul-
tiplication. division, simple proportion, per-

www americanradiohistorvy com

Operating Room of Radio Class at the Navy
School, Brooklyn, New York.

third class (radio). [In hoth cases, whether
enlisted as landsmen for electrician or elec-
trician third class (radio), the regular
conrse at the school follows. The oppor-
tunity for advancement in the Naval Radio
Service is at present exceptionally good
and is worthy of considerauon by every
commercial telegraph and radio operator.

The pay of electricians_hoth general and
Radio is as follows: Electricians third
class, $33 per mouth; Electricians second
class, $H per month: Electricians first
class, €55 per month; Chief Electricians
(acting appointment), $060 per wonth, and
Chief Electricians (permanent appoint-
ment)., $77 per month. This pay is in-
creased with each enlistment.

The present policy in the fleet is to ad-
vance electricians third class (radio) to
electricians second class at the end of a
year if their proficiency mark is at least
3.2. FElectricians third class (radio) serve

(Centinued on opposite page)
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NEW RADIO TRANSMITTER FOR
U. S. “"MOSQUITO” FLEET.

The accompanying photograph shows o

complete radio transmitter operated from

One of the Latest Oesigns of Ex-

tremely Compact and Light Weight

Radio = QOutfits Intended for **Mos-
quito’” Fleet Service.

a current derived from a storage battery.
It was designed for supplying the mos-
quito ileet with an efficient low power
transmitting outfit.

This Oulﬁl was developed by A. B. Cole,
a New York radio engineer. It consists
of a quenched spark gap of the open air
type which is mounted on the pancl. The
sparking surface consists of two large spe-
cial alloyed discs. The gap is excited by
a spark coil of unique design; this is placed
behind the panel, its interrupter, which is
of the independent type, being stationed on
the front of the panel and visible on the
center right, The oscillating circuit con-
sists of the usual arrangements; namely, a

on the large vesscls and Electricians sec-
ond class are sent in charge of the installa-
tion on destroyers and gunboats. Men who
have scrved twa years at sea, in radio,
and who have advanced to sccond class
are ¢ligible for shore duty, The pay and
allowances and retired pay of the Navy,
and the fact that all men get shore duty,
makes the Naval Radie Service more at-
tractive than that of the commercial ser-
vices. A comparison of the two pavs and
allowances in the Naval Radio and Com-
mercial Radio favors the former.

The physical and moral gualifications re-
quired for entrance ta the Naval Service
apply in all respects to these branches. 1f
the reeruit is unable ta complete the canrse
of instruction at the Electrical Schaol be-
cause of incompetency or inaptitnde he will
be transferred, if he desires, to such rating
in the geueral service as he is qualified to
Al or he will be discharged from the®Navy
for inaptitude,

(Continued on page 153)
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high tension glass condenser and acrial in-
ductance. A transfer switch i1s also pro-
vided for permitting the receiving and
transmitting instruments to be connected
at any time desirett.  This is shown in
the upper right haud coruner. A hot wire
ammeter is also furnished, and this is
secn in the upper center of the panel.

The three plugs at the bottom are used
for several purposes: the teft hand one is
employed for connecting the recenving in-
struments with the acerial; the center one
conitects the key with the primary of the
coil and battery, and the richt-hand plug
links the storage battery with the supply
source. The plur at the upper left hand
corner is used for conmecting the power
source with the test huzzer of the recciving
set. A set of linding posts are furnished
for connecting the aerial and groumd with
the sct, and these arc scen at the upper
part of the panel. each being fitted with
the proper name-plate.

During some recent tests, the outfit has
proven to be very efficient.

THE JAPANESE T. Y. K.
RADICPHONE SYSTEM.
Among the early distinguished workers
in radiophony we find that Messrs. Wichi

fgw//ﬁfafcrna !
| e—

Used in the

The Simple Connections
K.” Radiophone

Japanese *T.

System.

Torikata, E. Yokoyama and M. Kitamura
of Japan have done very notable work
in this direction, and the system which
they have evolved is a radio frequency
spark system of unique design, which we
herewith describe in  detail.

The complete equipment is shown in
the photograph and resembles very much
an ordinary standard “wall telephone.”
The transmitting apparatns outside the
generator is  enclosed  within  the tlop
cabinet, while the Lottom onc contiins
the receiving instruments and acrial con-
trol switelr. The direct current rotary
converter is seen standing on the floor.
It rims on a I110-volt direct current source,
and delivers 300 volts D. C. for the arc.
Protective resistances aud choke coil are
used, and these are mwounted on a scpa=-
rate Dbase: they are seen below the in-
strument proper.

Tlhe transmitting cquipment consists of
a specially constructed arc, its electrotles
consisting of iron and hrass. The dis-
tance between the stationary and maovable
clectrodes  are automatically  controlled
5w means aof an clectro-magnet 0 ar-
rangedt as to adjust the arc terminals in
order to keep the oscillatory candition
operative.  This arc is operated in the
open air and the same is mounted on top
of the transmitting cabinet. Its connec-
tions are made thru the control electro-
magnets of the equilibrator, as indicated
the wiring diagram. The movable clee-

L}
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trode G is controllesl Ly an armature H,
which is acted upon by the electro-magnet
T ntact 1, s | ) S
arc lins properly started.  This lireak of
current at |, #s due to the decrease

e are TSt e meh 1 3 4 large
the arc resi ¢ wing altikt

I Y
steady flow of current thru the coil, coun-

sequently attracting the contact. The are
is shunted with the uvsual vpe of oscil:
latory cireuit, PV.C,

01 11 OS alwn  transloriner 1c
ductance controlled |

vide switch on the left o smIitting
cabinet. A variable lugh-tension condenser

is alko moumted in the inet awl
its capacity is varicd In means ot a mult
ple-point switch, indicawed on the front
An ordinary carhon microphone inked

in the ground circuit of the secondary ot

the osclllation transformer, as <hown M
the wiring diagram. : ] 5
stationed on noval e

front of the cabinct

The receiving cquipment is inclosed in
the lower compartment and consists ol a
standard loose coupled receiver, with a
erystal deteetor.  This is placed in a netal
housing equipt with a metal door, seen
on the left of the case. Adjusting the
crystal is performed by a vertical rod pro-
triding from the top cover. Two variable
condensers are used and these are mounted
on top. while the couvling of the primary
and secondary is varied by turning the
front knob. A change-over switch is sup-
pliet for connccting the receiving and
transmitting  instruments  whenever  de-
sired, and the contro! handle for the same
is seen at rear, left-hand corner of the
lower cabinet. The primary switch is
mounted on the lef1

Excellent results were obtained with this
system, and a number of scts have been
installed in several Japanese land and boat

“T, Y. K.
Is One of the Simplest and Most

The Japanese
System
Efficient Ever Devised. It
senmbles the Familiar "“Wall"
phone.

Wireless Phone

Greatly _ Re-
Type Tele-

stations. The efficiency in watts per wile
of talking range is remarkahly high. Also
the design of the complete equipment is
marked Dby distinctive simplicity.
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Remarkable Radio Outfit Built By German Spy

LITTLE black box of mystery,

seized recently by the police in the
belief that it was nothing more
than a modern adaptation of a tune
worn contrivance for swindling un-
sophisticated persons out of their savings,

U. §. Government
and Police Experts
Were Much Sur-
prised to Find That
the Cabinet Here
Shown, Whicth Was
Recently Selzed
with Max Wax, a
German Spy, Was
Capable of Receiv-
ing Secret Radio
Messages from
Germany.

was revealed as a clever wireless telegraph
ontfit, capable of receiving messages from
as far away as Berlin.

Police and government cxperts who ex-
amined the mechanism in the box declarcd
it to be as perfect in construction as any
they ever had seen. It is (or was) the
property of Max Hans Lundwig \Vax, a
German citizen, and gradnate of the Uni-
versity of Berlin. \Wax, as soon as he
found the police had learned the real nature
of the intricate contents of the box. as-
sumed an air of stolid indifference. deniea
he knew the box could he of service either
in sending or receiving telegraph messages
or that he knew anything of telegraphy, and
aszserted that apparently useless bits of par-
aphernalia contained in the box had been
placed there by him inerely to make the
contrivance “look pretty.”

Then, the police say, Wax informed pros-
pective dupes that the little black box con-
tained machinery devised by German scien-
tists for reproducing American banknotes
amd currency hills. 1t he wounld place a one-
thousand dollar hill in the “press” inside the
box the contrivance would prmt ten dupli-
cates of that bill. [t then was the duty of
the “loyval” German, the police say they
were informed, to pass the spurious notes
off for Amcrican gold. so that cventually
this country would he floaded with counter-
feit notes and pecsons loval to Germany
would be in possession of most of this
country’s gold.

Just after \Wax was arrested the police

learned that he had left the box in a ma-
chine shop in New York City. The police
finally located the box in a trnnk which

they said was equipt with a false bottom.
It was not until Sergeant Pierce, in charge
of the police wirelc tation, rigged up as
part of the scheme for military defence

by Arthur \Woods, Police Comunissioner,
looked at the contrivance that it was recog-
nized as a genuine and extremely effective
portable wireless outfit.

The bLox is abont two and a half feet
square. |t is covered with black enamel and
has silver handles and
brass hinges and
clasp. It must have
cost at least $800, ac-
cording to the esti-
mate of experts.

As soon as Ser-
geant Pierce recog-
nized the use to which
the queer arrange-
ment might be put
the outfit was rigged

set tn motion, and in
a moment the hissing
sounds and sputtering
and flashing sparks
that attend the opera-
tion of a wireless out-
fit were in evidence.

Wax persisted. de-
spite the effectiveness
of this demonstra-
tion, in his assertion
that the batteries,
tiny dynamo and in-
tricate coils were
placed in the box by
him to make the ap-
paratns ‘‘look pretty.”
Eventually he said he
intended to use them
to give color to a no-
tion picture scenario
he intended to write,

Persistent question-
ing, however, drew
from \Wax, according
to the police state-
ment. the admission that he, having bought
the materials, the box and its outht were pnt
together for him by a seaman on board one
of the interned German ships lying at Ho-
boken. He refused to reveal the identity
of the 1nan, asserting he knew him only as
“Frank” and had met him only a few times.

When the examination of 'eVa\ had pro-
ceeded that far L. R. Krum, chief radio
officer of the federal government for the
New York district. arrived at Police Head-
quarters. He examined the machinery con-
tained in the box carefully and then verified
Sergeant Pierce’s declaration that it was a
wireless outfit of great strength. He agreed
with Sergeant Pierce that the apparatus
was easily capable of receiving messages
from as far away as Berlin. Both experts,
however, declared the apparatus probably
could not be used to send a message tnuch
farther than one humdred miles.

Despite the readiness with which Mr.
Krum and the police wireless operators
were able to set the wireless outht in mo-
tion. many contrivances in the box were a
mystery to them. It appeared as if there
were three sets of batteries, where only one
was neccessary. The operators exprest the
helief. however, that any one of the three
hattery sets might have been connected with
the rest of the apparatus, so that, even if
two hatteries failed, there still would he
power to keep the contrivance in operation.

Thie only incomplete thing about the ont-
fit was that the police were unable to find a
sending key and a transformer, hoth of
which wounid be necessarv if the inachine
were to he nsed for sending wireless ines-
sages. \Wax. however. is described by per-
sons who staved m the house where he hved
as having been in the labit of carrying a
small hand grip. The grip has not vet becn
found.
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After the police were satisfied of the na-
ture of the equipinent in the box they asked
Wax to operate it. He fingered several
parts of the mechanism for a moment or
two and finally succeeded in causing a short
circnit, which effectually put the whole thing
ont of comimission. Tie damage, however,
can be repaired easily,

In the examination of \Wax the police
drew from hiin the statement that he came
tg -:l“s country from Germany in June,
191

He denied he had served in the German
army, asserting he was rejected for mili-
tary service because he had a weak heart.
Dr. Baker and Dr. Hamilion. police sur-
geons, were called in to examine the pris-
oner., They prounounced him an almost
perfect physical specimen and said there
was no indication that he ever had suffered
from heart disease.

Considerable interest was manifested by
the police and federal investigators in
papers and letters found in Wax's posses-
sion. They declared some were written in
code. All of them were in duplicate. One
of the papers, according to the police, was a
draft for $12,000 and another was for 2.300
marks. The latter was drawn on the
Deuntsche Bank, of Berlin. It was declared
by the police that \Wax received some of
these papers thrn the office of the German
Consul in this city several weeks ago. The
money, the police said thev learned, was sent
to Wax by relatives in Germany, who the
prisoner declared were both wealthy and
influential there.

ELECTRICITY REDUCES FIRE

HAZARD.
One-fourth of all the fires occurring in
Waterbury, Conn., for a vear might have

been avoided by the use of electricity,
according to the report of Fire Clief
Heitman.

A NEW VACUUM CURRENT GAGE

FOR RADIO.

Herewitli we present the vacnmm an-
pere gage. a new Marconi device.

The demand for a small. sensitive, ro-
bust instrument suitable for use equally
on alternatmr' and continuous current cir-
cuits is not new, and inventors have made
many attempts to satisiy 1L,

The instrminent is designed primarily as
a maximum current gage to indicate the
condition of syntony in wireless circuits,
and may he employed as a substitute for a
thermo-junction ond golvanomneter com-
bination in the measurement of wave
lengths and decrement. The priaciple in-

Hoir \J'ﬂﬂby Sugport

j =
J’ ffamenss

By Placing the Delicate Moving Parts of
This High Frequency Current Gagé in an
Evacuated Bulb the Action Is Made More
Stiable and Reliable.
a wave Meter

It Can Be Used with
to Measure the ‘‘Decre-
ment.’"

volved is that of the bifilar suspension. one
pair of the filament ends being fixt, and the
other pair attached to a pivoted arm, the
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rotation of which is controlled Iy a spring
acting against the tension of the filaments.
\When a current passes thru the filameats,
heating them and causing them to elongate,
the arm takes up a new position and the
angular displacement as indicated on the
scale is a measurement of the current.

The movement is enclosed in a glass bulb
exhausted of air. The sensitiveness is thus
greatly increased, and the movement pro-
tected against damage and prescrved from
dust or corrosion.

The drawing shows quite clearly the con-
struction of the little instrument, which is
made up i such a way as to resemble an
clectric lamp.  In one form the bulb is
attached to a brass cap with projecting
pins identical with that used on standard
Enghsh lainp bulbs, and the size of the
instrument can be gaged Dby noticing this
fcature in the drawing,

The variation in zero which is character-
istiec of hot wire instruments in general is
negligible in this type of instruinent, and
the natural damping renders the move-
ment especially dead-heat.

The instrument, suitably calibrated. may
also be used as a low reading volt-mcter or
ammeter, or as a shunted ammeter. The
normal resistance of the comimercial typc
of vacumn instrument is approximately 12
ohms.

Enclosing the working parts in a vacoum
has enabled the makers to place on the
market an instrument which should prove
of great general utility on account of the
fact that, at a reasonable cost, it is pos-
sible to 1:r0\|dc the means of meastring
direct’ and alternating currents of the or-
der of 01 amp, without sacrificiug any
robustiess of construction. The small sizc
makes it a matter of no particnlar diffi-
culty to insert the instriunent in a circuit
wlere no previous provision has been made
for a measuring instrument.

With a wave meter using the new vacu-
um gage the wave-length of the primary
circuit of a 114-kw. set can quite easily he
read when the wave meter is held with the
plane of its inductance coils parallel to
that of the primary of the oscillation trans-
former at a distance of two to three fcet.

The noisc of the spark, which often hin- |

rlers the reading of a wave meter by means
of a crystal and telephones, in the case of
the vacuum gage gives no trouble, as the
variable condenser has simply to Le rotated
mml the pomter of the gage gncs the
maximuin reading.  In this way cirenits
can be tuned rapidly as well as accurately.

MISS WINIFRED DOW A RADIO
ENTHUSIAST.
Herewith find picture of my radio ex-
perimental outhit. My receiving et con

* )

Among the Glrls “Radio’” Has Now Become

a Promising Vocation, " At Least Miss Wini-

fred Dcw, of Tacoma., Wash,, Seems 1o
Think So.

THE ELECTRICAL EXPERIMENTER

sists of a Murdock variable conrenser, an
Audion and variometer.

\With this set 1 hear the calls of KPH
KNPA; NIPU NP and of course all Ama
teurs in this vicimty,

At the present
time [ amn using
only a spark coil
and dry cells for
transmitiing but
have a | kilowatt
sct nearly com-
plete.

1 thank you in
advance for the
interest you have
taken. Wirelessly
vours, \Winifred
Dow, Tacomas,
Wash,

There are lots
of worse jobs
than that of Ra-
dio operator for
U'ncle San. Pe-
sides, he pays
you while learn-
g, \Why not in-
quire about it?
Both women and
men are cligible.

MRS. CANDLER AN ABLE RADIO
OPERATOR,

Mrs. Candler of St. Marys, Ohia. savs.
“1 surely am very much mterested in wire-
less and not only intercsted but have been
operating our set ever since it has been
in existence. I now hold a first grade com-
mercial license. The first photo of our set
was sent you last year by ‘ONE’ and ap-
peared in the EXPERIMENTER in connection
with the report of the Hashington’s Birth-

port, Mass.,
paratus Shown
Made on Her

Conversant with All

There Is Now an Opportunity

for AIl Radio Women. One

of the Best Qualified Opera-

tors Is Mrs. Chas. Candier,
of S$t. Marys, Ohlo.

This

I()I(). issnc.
vear our Statinn (SN H) again tonk prom-
ment part in the Presidential Relay, being

duy Relay in the May,

a prize winner. We have been subscrib-
ers to the FLECTRICAL EXPERIMENTER for
more than a year.”

PHILADELPHIA'S NEW RADIO
STATION WILL SEND THREE-
FOURTHS WAY AROCUND
WORLD.

Preliminary wark on construction of one
of the most powerful wireless stations in
the world has begun at the lln]mlclpln.t
Navy Yard, accnr(lut;. to an ofticial an
nouncement made reeently,  The constrie-
tion of a hanzar which will house eight
battle hvdroairplanes also is wumder way.
The new wireless station will have =2
sending radius  of approximately three-
fourths of the distance around the clobe,
making possible direct communication with
the Philippines and ather insular possessions
of the United States, The acrial structare

will be more than 700 feet high,
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Miss Margaret L. Campbelf, cf Rock
Has Long Been a Radio
Enthusiast and Has Operated the Ap.

on Frequent
Father's Yacht.
Has Achleved a Distinct Success with
Her Station, Having Become Thoroly
Radio Matters.
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“THE CRUISE"—A RADIO STORY.

By MARGARET L. CAMPBELL.
Ilarly in Aunzust, 1916, 1 transferred my
et from m) lio station to my

Trips
She

father's new sixty foot yacht, the Wa-
hamna. She is a flush deck cruiser with
all modern improvements and powered
with a large four-cycle gasoline engine.
She alse has two masts about thirty-five
feet apart, which | used to support my
aerial. There is a large cabin, ten by twelve
fcet in size, in which I installed my trans-
mitting and receiving apparatus, which con-
sists of a two inch spark coil, two Levden
jars, helix, spark gap and key. Also. two
variable condensers. loose coupler. tuning
cail, loading inductance, Ferron, galena and
:nhcon detectors mounted upon a movable
cabinet.

Oue of the interesting cruises made last
summer was with a company of Marine
Boy Sconts of which my father is the
commander. \We sailed along the coast
of Mlassachusetts Bay. visiting vari-
ous harhors and spending several davs
-in Marblehead harhor during the fes-
tivities of “Marblehead Week,” when
the great racing events of that notable
yvachting center are held.

The harbor was filled with yachts of all
tyvpes and age, from the majestic steam
yacht of the ‘millionaire to the small cailing
dary of some aspiring vouth. [ was sur-
prised to find how few of these boats were
equipt with wireless apparatus, also how
few of themn so equipt appeared to be using
their apparatns or even listening .
held conversation witl: some interested
amateurs on shorc.

We did not send or receive any “S.0.8”
calls, but did have occasion to render timely
ass jstance to a motor boat whose engine

had broken down out at sea and towed
ler to a place of safety before a severe
thunder storm Lroke upon us.

T might say that I detected little differ-
ence in the workings of my apparatus
aboard the boat as compared with the
same on land.

I found my set ta he of the greatest
service in the evening when the crew sath-
cred about to get the tine signals and the
news of the day

WIRELESS TELEGRAPHY ON
BRITISH SHIPS.

By an Order in Council, issued on July
28 last, every British ship of 3,000 tons
gross or upwards is required to have a
wireless: installation.
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The Marconi Type “106” Tuner

HE receiver tonsists of a type 106"
tuner and a crystal detector. This
receiver consists of a variable induct-
ance primary circuit. One end of this
inductance i connected to the antenna thru

By WORTH MacKNIGHT

The swiiches marked Transforiner Pri-
mary are for the purpose oi varving the
amount of inductance in the aerial circuit.
The switch marked {'nits varies the induc-
tance in ane-tirn steps. The switch marked

w0y E
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Front View of the “Marconi” Type 106 Radio Receiving Cablnet.
It Beneficial to Study It

Will Find

the antenna switch. The other end of the
inductance is connected to the ground thru
a variable condenser. which can be short-
circuited or thrown into circuit at will. The
secondary circuit is so constructed that its
inductance may be varied. and also its in-
ductive relation with the primary circuit
can be changed. A variable condenser is
provided, which permits a variation of wave
length and also the variation of the ratio
capacity to the inductance. while naintain-
ing the same wave length. A battery and
potentiometer is provided which permits
controlling the current thru the detector. A
pair of head telephones is used for receiv~
g the signals. A\ buzzer is supphed which
permits the local excitation of this receiver,
s0 as to determine its condition of sensi-
tiveness. A battery tfurnishes current for
both the detector and buzzer.

Fig. 1 is a iromnt view oi the type 106"
tuner and shows the exact position of the
different switches and parts for its opera-
tion.

Radio Students
Thoroly.

aerial is connected to one terminal of the
inductance, so that by varying the trans-
tormer primary, a greater or less amount of
inductance can be inserted between the
aerial and ground. This either increases or
decreases the natural period of the primary
or aerial circuit. It is necessary, thereiore,
to make these adjustments to bring the cir-
cuit in tune with the received signals. If
the wave length of the received signal is
shorter than that of the aerial circuit, it is
necessary 1o insert the primary condenser in
the circuit. This has the effect oi shorten-
ing the tiine period of this circuit. The
secondary circuit consists of a wvariable
condenser marked Secondary Condenser,
and a variable inductance marked Trans-
former Secondary.

By varying either the transformer sec-
ondary switch or the secondary condenser,
this circuit can be tuned to the wave length
of the incoming signals. It is also possible
to vary the ratio of capacity to inductance.
while maintaining the same wave length
adjustment. Tt is often found to advantage
to vary this ratio. The handle marked
Conpling is for the purpose of varying the
inductive relation of the primary circuit and
the secondary circuit. After these circuits
have been tuned to the incoming signals,
the coupling should be varied until a maxi-
mum respgnse is found. The handle

-
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Feront View of ‘*Marconi’” Type 106 Radio Receiving Cabinet,

Equipt with Minéeral

Detector and Loose Coupler.
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varies this
inductance in fen-
turn steps. The
Primary  Conden-
ser. when in zero
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minimum capacity.
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is tuzrned bevond
the 180 degree
mark. it automati-
cally short-circuits
itself. so that the
acrial circuit will
have no series ca-
pacitn in it. The
terminal marked
Aerial 15 connect-
ed to the antenni
switch. The ter-
minal marked
Ground is connect-
ed to the ground.
\When this primary
circuit is connect-
ed to the aerial and

Hook-Up for Complete *Marconi'’ Type 106 Recelving Set, Showing
inductively Coupled Test Buzzer,

ground the circuit
15 as follows: The
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marked Potcutiometer varies the current
thru the crystal detector. The detector is
situated between the coupling and conden-
ser handles. .\ switch marked Battery is
provided. so that the crystal may be used
either with or without the battery. A buz-
zer is mounted on the iront of the panel
and is operated with a button marked Test.
Terminals are provided to connect to the
battery; they are marked Buaifery. Two
terminals are provided ior connecting in
the telephone receivers, and are marked
Telephones.

The internal as well as the external con-
nections of this receiver are shown in Fig.
3. Fig. 2 is a back view of the panel.

This hook-up is of interest to all radio
amnateurs and students who expect some
day to become commercial operators.
Among other things. note that the buzzer
test is linked up with the aerial-ground cir-
cuit inductively by a two coil transformer.
Note how the secondary coil is moved in
and out of the primary by a rack and pinion
arrangenmient, giving great precision to the
coupling adjustments as well as rotary con-
trol.
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The How and Why of Radio Apparatus

NO. 4—SPARK GAPS,

Fria fiste to time we will describe one
particular instrument used in cither the ra-
dia trawsmitling or receiving set, cxplain-
ina fust how it works, eand why. 1'¢ have
receroed g0 many requests from new read-
vre dsking for such ecxplanations, that we
hare deceded to publish this matter in scrial
fornie  dnthe course of several issues all of
the principad transoutting and receizing ap-
Jaritng il havo been covered,  The subject
Jor the Jourth paper is the SPARKN GAP.

I1IZ spark gap forins onc of the
most nnportant parts of any os-
cillatory circuit, and this proves
particularly so i radio transmit-
fmg  circuits, where cverything
mimst be designed to realize the utmost ef-
This means careful and scientific

ITowever, we can increcase the amount of
current passing thrn the gap without in-
creasing the length of the spark, by simply
increasing the size of the condenser, and
the niost cfficient cirenit for a given amount
of power, is thut in which there is a mod-
crate spark length with a large condenser,

When  the condenser has heen fully
charged, the spark gap breaks down, and the
gap becomes filled with metallhic vapor, and
for the time being forms a high frequency
aliernating-current are,  The conductivity
of the spark is due to the presence of nie-
tallic vapor in the gap. M fter the discharge
ceases, and if this mietallic vapor is not
quickly removed from the gap, the insula-
tion will in consequence lie very low at
the time that the condenser is passing thru
its next charging period, which oi course
occurs in a small fraction of a sccond, usu-
ally.

It is therefore paramount that we re-

any indefinite time, it is best with such
non-synchronous rotary gaps, to provide a
stationary electrode .\,” in the form o1 a
scgment, having a pitch equal to the dis-
tance between two of the rotary clectrode
puints.

I'or synchronous rotary gaps, driven by a
ssnchronous A.C. motor or by mounting
the dise on the same shaft with the motor-
generator, as is done in the best types of
comimercial radio transmitting sets, the tixt
clectrodes need not be any larger than a
single clectrode poiut on the rotary disc.

Omne of the most efhicient spark gaps used
very snecessfully by commercial stations
and also by numerous amateurs, is the
quenched gap illustrated at Fig. 3. This
gap, which 1s very well known to-day. is
designed on scveral important basic prin-
ciples. ‘T'he foaremost of these desidera-
tums is that cach gap shall be preferably
not over 17100 of an inch in length, and

flescicy. ; |

design at every turn, and it takes into con-
sideratian  such important topics as the
proper  dissipa-

tiom of the heat
produced m the
pap; the proper
iarranceient 9f
the gap to give
the desiced tone,
amel a nmmber of
ather vital points

The pari played
L dlie zpark gap
in an oscillatory
virenit 45 6o allow
the condenser in
this  eircult Lo
charge Lo the re-
gquired valtage,
amil then o break

the charpe stored
in the candenser,
la surge back
and forih across
ihe gap in the
Fortm of sparks,
mntil ail of fs
ciergy  1s o dissi-
patcd.  lFor sev-
cral reasoms the
wleal  sparck  gap
would e ome
which would in-

*cond
down am! permit P
rigs Lsang

Cooling Vones
[ Jparkgap

i
|H‘.‘:E‘|
Zine r/'ecfrode:

i e i

Spark gao,

ik |

r— It Sec

Segrment/s,

Looling _
Vones

Fig. 2
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—, morcover, that
the gap shall be
absolimely air-
tight. Further,
not over 1000 to
1,200 volis should
be applied to
each ndividuat
gap, and for high-
er voltage a suit-
able number of
these short gaps
arc placed in se-
ries, as shown in
the illustration
herewith; t w o
gaps being adap-
ted to 2,000 volts
—three gaps to
J.000 volts, etc.
The action o f
this gap has been
described at some
length in a semi-
technical manner
by Mr. Charles
R. Ballantine in
the March, 1917,
issue of THE
ELECcTRICAL
E X PERIMENTER.
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= 003" sph gap. Brictly. the action

sulate  perfectly, ot Mica ring Cos’ or turred prafes . of the gap is
or lie wen - con- F/_g,4 based upon the
dirting during /—/yj fact that a small
fle time when @ quantity of air
th e condeuser : Sl AR yV—— 5 Found EfceniTor Dt s S is trapt Detween

: v n icient for eren es o : -
\.F = 5, Bic fin g geat;.ou'f'he‘%!gfagy Q%e:)Che‘&arGap.aglsg. 4, Ics Onae ;f t;gnBe:tu_for Smali antio Medium Powgg Sets }hc SRS Snrd
charged, and con- Operating on Low Frequency Circuits. aces  separate

ductme pet fectly,
while the condenser was discharging.

The nearer these requirements are ful-
filled in any spark gap, the more efficient
will thiz piece of apparatus perform its
function. White the discharge is passing,
the resistance of the gap depends upon
two facwors: the resistance increasing
markedly with the length of the spark,
and decreasing rapidly with the oscillatory
current, amounting with a half-inch gap
1o several hundred ohms when a fraction
of an ampere passes, and but a small frac-
tian of an olin when say sixty amperes
flaw across the gap. If the spark length
iz above one-half inch. the resistance with
the same oscillatory current flowing, can
he taken as approximately proportional to
the spark length, [lowever, in a condens-
or eircuit, the quantity of clectricity is
stared up in the condenser, and in conse-
fuence, the amonnt of oscillatory current
increases with the spark length. !lence,
we find two conditions working against
enrh other, as regards the influence of the
spatk  length on the spark resistance.

move this vapor completely as soon as pos-
sible afier the discharges of the condenser
have ceascd. This has been attempted in
various ways in the past, such as by pro-
viding spark gaps having large cooling
vanes attached to the spark clectrodes. as
in Fig, !, and also by causing one ar both
of the spark gap electrodes to rapidly ro-
tate, so as to constamtly refresh tEc air in
the gap. This larter condition. which is
usually met by arranging a numher of
small spark clectrodes on a rotary disc at-
tached to the shaft of a motor, or to the
shaft of a ator-generator i the case of
synchronons spark gaps, the spark being
caused to jump thru the air between the
constantly moving electrodes, and one or
more fixt clectrodes mounted on the basc
of the spark gap.

Fig. 2 shows a non-synchronous type of
spark gap in which the speed of the rotat-
ing disc bears no definite relation to the
frequency of the alternating-current in the
transformer or spark coil. As a spark is
apt to occur, or want to occnr, at most
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by a mica ring of
proper thickness. After the first few sparks
have past the oxygen in the trapt air is
burned up, resulting in a partial vacuum in
the gap. This conduaces to the rapid
quenching thercafter of the spark dis-
charges. due to the condenser, and gives
rise to a very ideal set of conditions for
the entire radio transmitting circuit.  This
is hecause the oscillations in the spark gap-
condenser cirenit arc cut off after the first
few heats or sparks, hm 1he oscillations in-
duced in the aerial-ground circuit are lelt
free to oscillate for a longer period. This
prevents the reaction of free oscillations in
the spark gap circuit upon the aerial or
secondary circunit—a condition which is in-
variably found in ordinary radio transmit-
ters fitted with a plain fixt spark gap. and
a condition which mitigates seriously
against the hest efficieney of such an equip-
ment.  The aquenched spark gap usually
consists of a number of these small gaps
as ahove described. which are placed in a
suitable frawme so that considerable me-

(Continucd on page 133)
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EING cooped up in a flat. late vears.
I've had to give np experimenting.
Mine’s a fine flat, as tflats go—ail
modern convenieuces, two kinds of
cold water as the fellow says. and a
fire-escape with 2 sparrow’s nest on it:
even a little safe let into the wall, big

/ L conrocts

Armature

Fig. !

£

Fig. 1. Attempt No. 1 in Electric Clock

Research as Tried Out by the Author—Did

It Work? Read the Accompanying Text if
You Think So, Bugs.

enongh to hold most of the Wifi's diamond
tiaras if vou pack ‘em tight. Yes. it has
all the conveniences but ane. and that's the
only one worth having—a works<hop

The nearest | can get to it uow is read-
ing the good old ELECTRIC\L EXPERIMENTER.
\When she blows in, 1 sop her up from
front cover to lack—every word. Adver-

tisements and all.  Well, I'll say so: and
I'm not the only one that does it, eh,
Bugs?

Ouc place T always stop and smile. and
that's the heading “How-to-Make-1t De-
partnent.” 1 guess my department is the
“How-Not-10-Make-1t." Usually evers-
thing | started went wrong the first time:
but the finding out why it wouldnt work,
and making it over till it would. wasn't the
worst tun in the world. In fact, 1 thmk
it was the hest. No fun simply copying

When it came to the eclectric clock,
though., that nearly beat me. There's a
thing that look~ casy. and isn't: yet it's
simple cunough once vou're wised u

1 s surt of forc sto th
You see¢. ow itchien  cloch
Llink. Father did hlame
clock, he said, it ha
twenty-five years, and

clock eraze

it—good old
erved hin taithfully
s worn out. Waorn

The Clock Craze

By Thomas Reed

over in his grave at that libel, for one of
his excellent hrass clocks ought to go for
100 years., and only be talking baby-talk
then. | knew what ailed 1t all right: it was
so full of my contact-springs, wires, mag-
nets and other junk, that its regular works
had become discouraged. Bnt that was a
secret between me and the clock, and there
were good reasons why the secret was safe
with me.

Anyhow, when the clock took 1o stop-
ping, something had to be done, and done
qu.ck hecause mother would figure wrong
with her Saturday baking. and Mrs. Skil-
lings would get her hot pies out on the
window-sill  first, which was an  awful
catastrophe to motlier, and made hLer {feel
as peevish as the Standard Oil does when a
competitor sells a quart or so of gasoline
right under its nose.

1 had pondered a litile on electric clocks,
and as | say they looked easy, so 1 made
the family a proposition: for half the
price of a new clock | would turn the old
one into an electric clock that would go
all the time without winding. Father liked
the idea lecause his back got twisted chimb-
ing up on a chair to wind the thing. and
any clock at all looked good to mother
pro\lded it was a going institution. 1 said
this one you couldnt stop if you wanted
to: and it would be so accurate that \lrs.
Skillings would be running over 1o ask
humbly what the really correct time was.
This is known as promoters’ language, and
is powerful. It clinched the deal. Father

\A

rmafw-e

= - Lig.2

Attempt No. 2, In Electric Clock Design.

This Arrangement **Worked Too Well."" But

the Magnet's Successive Pulls on the Pendu-

lum Accumulated till it Banged Agalnst the

Magnet Like Jess wil(r)ard Administering a
K. 5
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handed over the kale with a feeling which
if magunitied a few diameters would have
been enthusiasm.

Everybody (including myself) expected
it would be not over two weeks at the out-
side before I had the clock rigged up and

’

/ .
ger

0179 719

~Agore post

)
4

ﬁg. 3

@

Finally the Electric Clock Problem Settled

Down to a Resurrection of Hipp's Famous

Pendulum. But Oh! that ‘*Agate” Post !X?
Likewise Zowi€.

was after Mrs, Skilllngs: goat with it. 1
took the old clock to pieces for the last
time. pulled out a few superfluous wheels
and springs, and inserted a pawl and rat-
chet-wheel where they would do the most
good. Then I started gaily on the electric
pendu]um that was to drive it. | wished
afterward I'd made the pendulum first.

It was a grand pendnlmn |1 made—a sec-
onds-pendnlum of the due length of 39.1
inches. with wooden rod and a fine heavy
boh. I was so cocksure that 1 polished up
all parts as | went along. But when it
was done, it wouldn't work.

There were two or three main reasons
why. To begin with. it was hung on pivots,
like a telegraph key: and the heavy hob
set up so much frlCthn there that it would
have taken about a kilowatt to drive it.
Oi course it <honld have heen hung on a
suspension spring. which lets the pendu-
Jum oscillate while supporting its weight
without friction. Bonehead play number

one. .
Well. I discarded my pivots—iho |
hated to, they looked so prettyv—and with

my  pendulum  swinging easily from a
spring. 1 looked to see her go. But nix.
Goad strung magnet, clean contacts, and
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all that, but nothing doing,
thing be wrong with
Answer, oni, oui.

You sce | had 1t rigged as i Jag. 1,
following the idea of the clectrie hell.
When tlte pendulun swung over far enough
to make contact, the magnet gave a vigor-
ous pull; but unfortunately it checked the

Could any-
my arrangement?

THE ELECTRICAL EXPERIMENTER

guine promoter. My stockholders, ignor-
ant of the exactions of science, were clam-
vring for quick returns on their investment.
Stockholders in this mond  fall naturally
inte sarcasm.  They say, "Oh, you were
Just as sure as anything when you were
after our money, and tow vou admit you
didn't know what you were dmng Of

~~\ Pendulyrrs

< ) ot

/DXL

Flatnym contoc? b Germor
7 silver

course you're right on
the track of it this
11m ¢ —paooh, poob!

o il E S

Iave it all ready to-
morrow  mornmg  at

< breakfast, | suppose.

}fass rrigger|

bt steer "sror | [\ \-

Wekl, & fool and his
money——" all that
encouraging stufl, |
know just how to
treat impatient inves-
tors now; but at that
time  the situation,
coming on top of my

Conmectng mwires
70 b & mapree!

sent right ongle || defeat at the hands of

norcres ar /a0 : Nature. got my goat,

U/J Frg 4 and I'm ashamed to
@ say 1 declared hank-

Finally t Contrived a Substitute for that ‘‘Agate” Post on the ruptey and q uit,

Clock Pendulum, Relates the Author, and Decided that the Thing
Steel Proved Excellent—but |
a Plece of Cheese Would Have Sufficed.

to do Was to “Substitute.”

pendulum just as much as it pulled it, and
the result was nil, The slow, free-swing-
ing pendnlum acted differently from the
rapid, springy hell-hammer.

The two wecks were already up, and
mother was beginning to peeve, hecause
meanwhile Mrs. Skillings had put it over
her again on the pies: so | hid my chagrin
nnder what I hoped looked like a confident
smile and attacked the problem anew.

The next attempt is shown in Fig. 2. 1
made a flapping contact, metal on one side
and insulatmg mica on the other. This
arrangement worked too well, if you get
me. The magnet gave a nice pull, and on
the back-stroke it let ga. all as per inten-
tion. But now the pulls accumulated tll
the pendulum ended by banging against the
magnet fike Jess Willard administering a
K-O. Tlus peuduhan thing began to seem
decidedly not as casy as it used.

Anyhow, to have 1t go at all was some
canselation. All that was needed now was
some arrangement to cut the current off
as soon as the pendulum had all the -
pulse it needed, and switch it on again
when more was rcquired. Now | began to
appreciate Ihipp's pendulum, described in
the text-hooks. 1n Hipp's device (Fig. 3)
the cleciric contact is made by means of
i natched post attached to the pendulum,
which normally pusbes past a little swing-
mg trigger attached to the coutact-spring.
As the penduhun loses its amplitude, there
comes a moment when the noteh in the
post just catches the trigger, and then w hen
it starts the other way the trigger is
raisect and the contact made, the magnet
is energized, and gives the peudulumn a
push. The notell now brushes by the trig-
ger again, nntil the narrowing swings allow
it to catch once more, ad the process is
repeated.  As the battery runs down, the
push is weaker and the contact has to he
made oftener: bt the mechanisim does this
automatically until the battery is exhansted.

Hipp’s rinktum looked cffective. if one
could only make it: but being a clock-
maker, ald Hipp had specified agate as the
matcrial Tor ius nntcneu post, Agate, e
says, just like that : “Take a picce of agate,
you know, and put a notch in it.” Oh,
yus. The only agate I had ever henrd of
was an agate macble: and it didu't look
exactly like casy stuff to make anything of.

Four weeks had now gone by, and the
family had lost all their peevishness; that,
is. they had exchanged it for black looks
ad language not caleulated to please. [
was reaping the usual reward of the san-

Father Lought & ncw
kitchen clock, and is-
sued a manifesto
{having got an inkling of what ailed its
predeccssor) that if | mounkeyed with its
insides to the 100th part of a monk, he
would monkey with my outside ; and, in the
vigorous language of the day, I was not
to forget it.

I knew why a prophet is without honor
in his own country. Believe me. my Lhome
reputation as a bndding scientific and busi-
ness man was badly damaged; to be more
cxact, it looked like the place where a 42
cm. shell has recently landed. But the
clock craze had struck in: and oblivions
of cverything, in cloistered seclusion be-
hind the haru 1 pondered upon Hipp and
his exasperating agate.

1 pondercd long lefore, in a bhnrst of
enlightenment, the great truth of Bugdom
burst upon me—use some other material,
even if it isn’t as good, anything at all
for a starter. Couldnt 1 use steel, hrass
even? it would last long enough to try it
anyhow. It makes ne laugh now, my great
discovery; but do yvou know that some-
times the getting rid of a fxt idea is the
hardest part of an undertaking? \Vhy,
could have used pewter. paper, [ guess
even checse if you took it near the rind.

Don't let anyone discourage vou, Bugs, by
specifying costly and unusual materials.
The iaventar's describing his rinktiun the
way it looks after he’s got it all babied
up m its final Easter dress; but just for
a trial you don’t need the plntiuum. Bake-
lite, Empire cloth, and "S.C.” wire-—no, sir,
you'll find all you really require in the
good old junk-Lox as usunal. Me, | grew
s0 independent finalty i the macter of ma-
terials that I hardly recognized more than
two kinds—condnctors aud insulators!

So, having got the agate ont of my head
—“solid agaie” | guess my old bean was—
I used steel for the post and brass for the
trigeer; and as to durability, let me tell
vou that after mcarly twenty yecars nse |
can't with the naked eye detect any wear,

On. ves, I made the clock, but T had a
long hmll for something on Hipp's prin-
ciple 1 a form which the amatenr work-
shop mght turn out.  After many trials [
evolved the forin shown in Fig. 4; and |
make you free of my invention, Bng- hop-
ing someone will be interested enongh to
make lhimsclf an cleetric clock.  There's
lots of enjoyment in lhtemm: to its scdate
tick-tock as it breaks up infmite time into
the small units we need to make onr good
or bad use of. Mayhe, uow that the war
will debar us from wireless work for a
while, you'll feel inclined o take up this

Guess
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fn<c1nahnu subject of clnck< and if so, I
many valuable “wrinkles” which [
should be delighted 10 <har(. with  von.
Only. avoid my experience. and don't. make
'Iolvumun pruposition of it at first. C-U-L,

NEW RESISTANCE MATERIALS.
A New York concern is now marketing
Lmgsten and  molvbdempn in sheat, rib-
bon and plate form. This desclopment
makes these metals suitable for new uscs
and opens to them a much wider field
of usefnlness than has heretofore existed,
The tungsten and molybdenum ribbon is
being wmade in widths of about 14 in.
(035 mm.) and in lengths of several
yards. In this shape the ribhons ought
tu be ideal material for the manufacture
of lheaters of various descriptions and suit-
able for high temperatures. the manu-
facturer points out. The United States
Goverimment has already placed an order
for plates of these metals for spark gaps
on wireless outfits to be used on its Mos-
quito Flect.

KINKS FOR THE DRAFTSMAN.

The first "kink” shown is a new section-
liner, There are a great number of appli-
ances on the market for 1this purpose, but
the one described will do the siune work
as the most expensive device, its advamage
bemng simplicity.

It consists of a sheet of celluloid eut as
shown. The parts shown in black are cut
away with a sharp knife, leaving a kind of
grid. To use this section-liner place its
hase close to the Tee-square and place the
pen or pencil into the opening and draw
a section-line, following the outline of the
grid. \Without moving eaher Tee-square
or scction-hiner, place pen into the next slot
and so on,

The rwo corners "N and "Y” are cut
away to 1he augle of threads used and 1hese
may come in handy when drawing bolts,
etc.

The second “kink” witl save those drafts--
men that are on repctition work mnmuch time
and trouble. It consists of the following:
Draw ali those bolts, nuts, washers, fit-
tings, etc, that are used over and over
again N nunerous  sizes  on a sheet of
tracing cloth and ink it in. De sure to
mark, in the case of nuts and boelt-heads,
from where you strike the radii: see point
"M point "N shows the heiglit of the
bolt head arc.

As most offices use transparent drawing

y

v
Jection lrrer

A Celluloid Section Liner for Drattsmen
and a Scheme for Quickly Drawing Nuts or
Bolt-Heads of Any Silze.

cloth, the standard sheet can easily he slipt
under the paper and the outhnes traced
thru. In the case of many hundred bolts,
ete., required, say in details of bolts for
pipe lines, ct¢., the saving of time will be
several honrs and a much neater drawing

will be the result.
Contributed Ly C. A, OLLDROYD.
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The Influence of Light upon the Contact Potential of
Selenium and of Cuprous Oxid

HE change in resistance of crystal-

I line seleniun and other light sensitive

substances, such as stibnite, cuprous
oxid, etc., under the action of light and oth-
er agencies, has been explained on the as-
sumption that it is due to a liberation ot
conducting electrons from the atoms oi the
material in question* In other words, the
change may be considered as due to a
change in the atom itself, If this expla-
nation is correct. then other properties ui
these substances, which also depend upon
inter-atomic forces, should show a varia-
tion from light to dark. The authors in-
vestigated the inflnence of illwmination wp-
on the contact potential ot selemum and
of cuprods oxid, since this property 1s one
of those mentioned above.

Using, as a check upou each other, two
different methods, Figs. 1 and 2 of deter-
mining contact potentials, it was found that
a change did take place in both substances
upon illumination. In the case of selenium,
this difference amounted to something over
—0.1 volt, several specimens being exam-
ined. The value, in the dark, of the con-
tact potential, relative to clean copper, was
about —0.4 volt, in the light about —0.5 volt,
ie.. the selenium surface becomes more
negative on being illuminated. \With cup-
rous oxid, of which but one specimen has
been examined thus far, the effect is not
so great, being about —0025 volt.

In the case of selenium the efiect 1s very
marked, even when light of very low in-
tensity was used, as can be seen from the
curve in Fig. 3, which shows the relation
between the chiange in contact potential and
lamp voltage. Thus, with a lamp voltage
of 25 volts (normal 110) the change
amounts to about 0.035 volts, yet at 110
volts at which the intensity of illumination
has increased by a factor of about 2,000
over that at 23 volts, the effect is only 3!
times as great.

Until recently the most widely accepted
theory of the change in resistance of sele-
nium_ with a variation of the intensity oi
illumination has been that proposed by Pro-
fessor A. H. Pfund, of Johns Hopkins Uni-
versity. According to this theory. the et
fect of light is in the nature of an internal
phote-clectric cffect, ie. the atoms of sele-
nium expel electrons, the velocity of which
is too low to allow their escape from the
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Curve Showing Reiation Between Light on
Selenium and the GContact Potential.

interior, hence they produce increased con-
ductivity. The true explanation, however,
does not seem to he as simple as this, for
on the above theory, in the regions illumi-

* A more complete discussion of this work is
to -he found in 1h Irysical Review for January.
1017. This article prepared for Tue ELecTrIcar
FXPERIMENTER.”

By. E. Il. KENNARD and E. O. DIETERICIt

Department of Physics (University of Minnesota)

nated, the concentration of free electrons
would be increased, and one should expect
diffusion ofi these electrons into the darker
portions. leaving the part illmminated more
positicely charged. The negative sign of
the change in contact potential, however, at
once rules out the diffusion hypothesis and
makes the simple theory mentioned above
inadequate. An hypothesis which better
fits the iacts is that contained in a thcory
recently proposed by Proiessor F. C. Brown
of the lowa State University, which as-
sumes that the action of light consists in
changing the rate of recombination ot con-
ductmg electrons with the selenium atoms,
or, 1n other words, it decreases ih¢ potentiai
energy of the electrons in the inter-nole-
cular spaces.

POPULAR DISCUSSION ON THE
PRODUCTION OF HELIUM
By Mark Fushman.

In a spectroscopic investigation, Janssen
and Norman Lockyer observed in the at-
mospheres of the sun and many fixt stars,
a bright yellow line which could not be
associated with that of any known sub-
stance. To this new substance they gave
the name “lelinm.” Helium was discox-

ered on the earth in 1895 by Ramsay and

lonizatlon Method of Measuring Contact Po-
tentlal. This Method Is Alsa a Null Methad
as the Diagram Indicates. S Is a Copper
Strlp Coated with Polanium, the a-Particles
from Which lonlze the Alr Above the Sele-
nium, Se, But Do Not Strike the Selenium
Surface. G, as in the Other Method, Is a
Brass Gauze Connected to the Electrometer.

Travers, who obrained it by heating the
rare mineral Cleveite. Later on, it was
found that this element is a companion to
Argon. Lastly, it was also discovered in
the atmosphere.

Heljum has an atomic weight of 4.00 and
is monatomic, i.c., that is—the helium mole-
cule consists of only onc atom. At or-
dinary temperatures, heliom is a colorless
gas: it boils at about 269°C.. and by evap-
oration at a pressure of 0.15 mm. a tem-
perature 1.5 above absolute zero was ob-
iained.

The fact that this new gaseous element
occurred in certain minerals was consid-
ered very remarkable. A new light was
thrown on this subject by the discovery of
radioactivity. Radioactive substances are
known to emit spontancously electrons, or
particles, as they are now fermed. As
these particles are emited the substance
changes into a new and different element :
this is known as the disintegration theory
of radioactivity. In looking for a disin-
tegration product, the presence of helium
ic noteworthy. for helium is found in min-
erals containing uranium or thorinm.
Rutherford and Soddy suggested that hel-
jmn might he a product of disintegration.
Ramsav and Soddy obtained thirty milli-
grams of radium bromid and dissolved it
in water. Radium bromid produces hyvdro-
gen and oxygen. so these gases were
drawn off and there remained a small
bubhle of residuc gas, which was intro-
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dued into a vacuum tube and showed the
characteristic lines of helium. When a
very old sample of radium bromid was

Condenser Method for Measuring Quick
Changes Iin the Contact Potential. The Elec-
trometer, E, Can Be Connected by Means of
Suitable Clips, Either to the Gauze, G, the
Selenlum Plate, Se, or the Copper Plate, C.
As Shown In the Diagram the Connections
Are Such That, by Means of the Poten-
tiometer, P, the Deflection of the Electrom-
eter Which Occurs When Light Falls on the
Selenlum Plate Thru the Gauze, Can Be
Made Zero, and the Change in Contact Po-
tential Determined. Proper Precautions Are
Taken, of Course, to Secure Proper Electro-
static Screening.

used, the residue bubble gave the complete
spectra of helium. This experiment
showed that helium was produced by rad-
ium. llelium is also produced (rom active
forms of aectinion. This shows also that
helium ought to be a common product of
both substances.

_ Radium, owing to_its property of giv-
ing forth particles, gives forth certain par-
ticles which are called alpha particles, In
old radioactive material there is a large
collection of helium which goes to prove
that the alpha particle is connccted with
helium or rather that an alpha particle is
a belium atom, An estimate of the rate of
production of helium from radium has
been made by Ramsay and Soddy. 1 gram
of radium produces” daily 0.499 co. mm.
helium gas.

Investigation seems to show that the
alpha particles from actinium and thorinm
are also atoms of helium; therefore we
mnay regard these elements as compounds
of helium and some unknown element. It
appears that helium plays an important
role in the formation of the radioactive
clements. Tt may be that helium, like hy-
drogen. plays a part as one of the elemen-
tary elements of which the heavier atoms
are built.

It is supposed that at the center or
rather in the depths of the earth, where
the pressure is great and the temperature
high, radioactive elements are being formed
and the deposits of radio-elements now on
the carth’s surface were thrown up from
helow ages ago.

CARD INDEXING THE “E.E”

1 have a little stunt whichi 1 thought
might be of interest to other readers, as
follows:

I took a small card index that is sold
for a recipe file 'and sold for $1.00 any-
where, and as lyread my ELEcTRicAL EX-
PERIMENTER cach month, 1 note on the
cards all those/things that may he of fu-
ture use to m¢, in this way:

Antenna Syitch-Exp. Jan., 1917, page
65%: then at duy time that I want to make
anything, T look at the cards and all ar-
ticles in my/stack of magazines are listed
there, which/ saves hunting thru a stack of
several dozen magazines for something you
have seen, hut cannot find.

Contributed by T. C. BROWN.


www.americanradiohistory.com

June, 1917

THE ELECTRICAL EXPERIMENTER

117

High Frequency Apparatus and Experiments

ANY cxperimenters either do not

realize the vastness of the high

frequeney held, or think that they

have not money cnough to Luy

the necessary apparatus. It is the
purpose of this article tv explain the man-
ner of constructing a few simple instru-
ments, and the method of carrying out
some shinple experinents.

In the first place, a high frequency trans-
former must be constructed. An Oudin
coil will be the best for all-around work,
and it may be made in the following simple
mauner: Procure an ordinary pasteboard
mailing tube, about 2¥; inches in diameter
and 10 inches long, and cover it with a thin
coat of white shellac. \While this is still
wet, wind the tube with fine copper wire,
spacing the turns far enough apart to en-
sure proper insutation. {Enough wire may
be found in an old telephone ringing mag-
net.) Glue this tube upright to a base and
fasten three posts on the base. The pri-
mnary coil may be made of 6 turns of No. 14
Eoppcr wire, connecied as in the diagram,
“ig, 1.

A condenser can be made by coating both
sides of old photographic plates with tin-
foil, and placing them in a cigar box, to
held them in an upright position. A spark
gap of most any type will answer. A 142
inch spark coil should be used.

\WWhen the above instruments are con-
structed. they should be connected up as
shown in diagram, and the apparatus is
ready. \When the spark coil is opcrated, a
brush discharge of purple light should ap-
pear around the free end of the secondary,
unner end of coil, with sparks about 2 or 3
inches in length. 1i a piece of metal is
held in the hand, a very long spark can be
drawn from the secondary wire, without
the slightest shock. 1f, however, the spark
is drawn directly into the hand. a severe
sting may result. On the other hand, if a
panc of glass is held between the secondary
wire and the hand, a spark may be received
directly into the hand without pain; the
spark, being dispersed or spread out while
passing over the glass.

If a person insulated irom the ground
grasps the free terminal of the secondary, a
match may be lighted from any part of the
body. A Geissler tube will light up bright-
lv, when brought near the body. This is
also a good way in which to treat heart and
nervous diseases. If there is any local
trouhle. a grounded metallic object should
be brought near the point to be treated, thus
taking out the induced current at this
point.

An interesting experiment is to produce
an artificial Aurora Borealis. This may be
accomplished with a large electric bulb (a
100 watt. hurned out onc will do), covering
the tip with tin-foil. Insulate the bnlb

& Spn cont
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Flg. 1. Proper Connecticns for Small
“Qudin' High Frequency Coil Excited by a
Spark Coll or Step-up A.GC. Transformer.

from the ground and fasten the screw end
to the sccondary wire. Place a strong per-
manent magnet on each side and start the
cail. A beantiful auroral effect wilt form

By ITUBERT A. McILVAINE

Tinfor!

Copper wire ™

Wood bLose
~

Wood owel! o

Gloss Feet - \T

@

Mailing Tibe ~ -

Primary #° /2 RC
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Fig. 2.

a Series of Interesting Experiments.

Manner of Constructing Small “OOudlnf" Type High Freguency Coil for Carrying on
ne ©

These Is the Artificial *Aurora_Borealis,”

Which Is Produced with the Aid of an Incandescent Lamp 8ulb, Having Its Tip Portion

Coated with Tinfoil,

inside the bulb. Also, if there are any
loose pieces of fitament. these will begin to
revolve rapidly about the inside of the bulb
and will continue to o so for some time
after the current is shut off. and each time
they touch the glass a shower of sparks will
fly n all directions.

A by-product of high tension electrical
stress in the air is asone. O:zone is merely
electritied oxygen. When a high voltage
discharge takes place in air or pure oxygen
gas, the atoms of oxygen are “torn apart’”
and exist in what is known as a nascent
state. In this state each atom combines
with one other atom, and the chemical af-
finity of these two atoms is such that, as
there is nothing with which they can com-
bine, these atoms pull to themselves and
combine with a third atom of oxygemn.
Thus it is that a new gas is formed. This
gas is much denser than oxygen and is
many times as active. The smell of ozone
is very strong and there seems 1o be a slight
difference in the simell of ozone producced
with a static machine and the ozone pro-
duced with high frequency current. Qzone
is an excellent “germ killer,” as it kills all
kinds of disease germs on contact. If it is
administered properly, and in time, it will
cure consutption.

The clectric stress about the coil is so
great, that immense quantities of ozone are
constantly being generated. In order to
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and Connected as Shown.

treat diseases obtain a box which is large
enough to contain the coil and still leave
enough space (abont 4 inches) on each side
to prevent the coit from “grounding.” Run
the coil wires through the box and leave the
free end of the secondary about six inches
long, so as to obtain good radiition sur-
face. Place a hose in the top of the hox
and another in the lower part of one side.
Paraffin the box to prevemt leakage, and
put a smatl window in one side so that the
coil action may be viewed. Either air or
pure oxygen s taken in thru the lower
hose and the ozone is inhaled, ar otherwise
applied fromn the upper hose. In fumiga-
tion, treatment of coughs, pnewnonia, colds,
and for many other medical uses, besides
oxidation of c¢ertain materials, bhleaching
flour and cloth, experimenting with its use
in welding and many other commercial uses,
ozone is a most valuahle agent.

Taking the high frequency fheld as a
whole, it is well worth while for morc ex-
perimenters to work with it.  Tligh fre-
quency current has the propertics of both
static and galvanic electricity, besides many
properties which neither of the above pos-
sess. It will pass over ordinary insulators,
such as glass. almost as easily as low fre-
quency current will pass thru copper. It
travels over the surface of a conductor
and seldatn thru it. Its oscillations are

(Contimied on page 134)
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The Problem of Using The Energy in Sunlight

A RESEARCH PROBLEM AND
OUTLINED SOLUTION.

UPPOSE all the electrical energy
used in the world for power, heat
and light to he oliained tor nothing.
How the world would be changed,

I.nergy in clectrical form, of linitless
amount and absolutely iree, is falling over
a world provided with apparatus and appli-
ances ior the use of electric energy. But
the world does not vse this constant, ex-
haustless flood of free energy,; it digs coal
out oi the earth and depends on that for its
power, heat and iight.

The greatest discovery any experimenter
can seek is the dircet wtilization of solar
cncrgy as the source of power for the
world's work.

By Prof. I. Thornton Osmond

15 but one phase in the iocus of a lens,
spherical or cylindrical, all waves (of a
given length) are in the same phase at any
mstant.

0. Two parts of a complex bean, oi a
one wave length beam, or oif a one wave
length and osne electric vector beam mav be
made to traverse the same space by the use
of a biprisin or a mirror in such a way that
the intensity at various places at any in-
stant has values that vary from zero to
four times that of the single bcam.

7°. Take a vessel with walls readily tra-
versed by the solar radiation and that may
be exhausted to high vacuum 17 desired,
and produce in it an abundant supply of
electrons (as by a filanent or wire heated
by a current) and bring into this vessel
electrodes to receive the radiant energy

Fresunel Mirrors, one 40x40 cni., the other
40x60 cm.; the laiter serving for a Lloyd
single mirror, if wanted. 4. Biprism, sul-
fur, 25 em. wide, 40 cm. long; small an-
gles 7°, large angle 166°. 5. Polarizers, re-
flecting metal plate, pile oi plates, glass or
suliur; fine grating; Fresnel rhomb. 6.
The transferring, or receiving, apparatus
described in 7 alove (which may not be
necessary). 7. -lccessory apparatus, as ca-
pacity, resistance, inductance, and indicat-
Ing instruments.

Wherever wave length enters into the
design of these pieces of apparatus it is
taken as irom 0.bcm.. to l.2cin., as being
near the lower limit of waves well above
the longest heat waves, i.e.,, waves produc-
ing motlecular motion. Greater wave
lengths. with corresponding changes in de-

The following out-
line of experimental
research may enable
some SO circum-
stanced that they
can make the inves-
tigations, to make
this discovery. In
this work I seek to
obtain energy from
solar radiation by
causing it to pro-
duce ordered accel-
eration of electrons

DIFFRACTION | T
GRATING
PLANE

——

__EVACUATED TUBE

sign may be found
to give better results.
10°.Apparatus
Combined for Ex-
periments, givi ng
varions kinds of
at radiation beams.—I.
e Grating and Lens, or
Lenses; or Lens and
Curved Grating. 2.
Grating and Polar-

about, and in, a ¢on-

izer. 3. Grating,
Polarizer and lLens,
or Lenszes. 4. Grat-

ing, Polarizer and

ductor — electric

current.

Problem: — To Ob-
tain Electrical
Energy “Dircctly”
from Solar Radi-
ation.
1°. The solution

here proposed is

based on the follow-
ing principles:

The solar radiation

is electro - magnetic.

2. The flow of en-

ercy is in the direc-

tion of propagation,
sun to earth. 3. The

periodic action, vi-

Higw
TENSION
GENERATOR

Arrangement of Apparatus as Suggested by Mr, S. Cohen, for Use in Determining
the Most Effective Energy Components in
Focussed from a Diffraction Grating Into a Vacuum Buib, and Their Magnitude
Measured by the Reaction Deflection of an Electro-static Galvanometer Connected
Across Two Electrodes, Charged As Shown

“Sunlight.”

by a
Generator.

The Various Rays Are

High Tension Arc or Other

Ellipsizer, 5. Grat-
ing, Polarizer, Ellip-
sizer and Lens. 6.
Lens and Biprism or
Lens and Mirror. 7.
Grating, Lens and
Biprism and Mirror,

8. Grating, Polar-
izer, Lens and Bi-
prism.

For this work it
would be desirable,
perhaps necessary,
to have a complzte-
[y metal (iron) in-
closed container of
the instruments. If
a room of this kind

bration, is at right
angles to the propagation, and is cyclic
variation of two vector magnitudes, elec-
tric force and magnetic force. 4. Solar
radiation produces acceleration in electrons
in its path that have a component of motion
in a certain relation ic it. 5. Acceleration
of an electron produces an (opposite) ac-
celeration of surrounding electrons.

2°. The experimental solution is rendered
difficult by the great compliexity of the so-
lar radiation. Take a small area in a plane
at right angles to the solar beam. At every
instant there are passing thru this waves of
millions of different lengths and periods,
and at every instant they are in millions of
different phases, and the electric and mag-
netic vectors in these waves at any instant
are in millions of different directions and
continvally changing at every point.

3°. A beam oi one wave [ength or perind
approximately may be abtained hy the use
of a prism or a grating, preferably a grat-
ing

4%, A beam with the electric vector con-
fined to one direction may be obtained by
the use of a polarizing irror or a pile of
plates: or to two dircctions, giving clliptic
resultant by an additional mirror or a
rhomb.

5°. A complex beam. a hcam of one
wave length, or a beamn of one wave lenath
and one direction of electric vector. may be
concentrated to a small area. cirenlar or
linear, in which, at any given instant, there

treated as in 3, 4, 3, 6, and send it thru an
external circuit, containing such capacity,
induction, and resistance as may be re-
quired, and some form of indicator, as a
alvanometer, telephone, or wave detector.
The vessel, vacuum and ionizer may not
be necessary: possibly the energy of the
treated beams can be taken by the elec-
trodes without these )

°. By the various combinations of ap-
paratus, in 10-below, using solar radiation,
produce in the vessel the linear focus, or
foci, of the different character beams of 3
and 4 above: or produce within it the space
variations of intensity of 6 above, with any
of the kinds of bcams named. Tryv varicus
relations of variously formed electrodes
to the focus, or foci, and to the regions of
different intensity; with various ionizing
current, as direct, high frequency alter-
nating, or spark discharges of coil or con-
denser, and varions inductances, resistances
and capacities in the extermal, or receiv-
ing, circuit—using ome or another oi the
indicators named ahove.

9°. Apparatus for Proposed Experimen-
1al Solution.—1. l.ens of suliur, parafin or
syvnthetic resin, cyvlindrical, 27 em., clhord,
40 cm. long, 50 em. focal lengtlt: two oth-
ers, each 22 cin. chord. 40 em. long. 30 em.
focal length. 2. Grating, plane, 3 ele-
ments, a—b=12 cm., W0x4] em. inside oi
frame. Also a curved, evlindrical grating,
100 ¢mi. radius, 32 clements, a+b=-15 cm. 3.
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is not available, an
iron case 24 meter (m.) long 0.5m. wide,
08m. high will contain any of the com-
binations of appatatus given above and the
transferring. or receiving, apparatus. The
mounting of the combination of apparatus
should permit following the sun or direct-
ing to any point within 90° of it.

An electrolytic process of deoxidation
has been patented in the United States by
Pascal Marino of London. The object to
be treated is made the cathode in an elec-
trolyte containing phosphoric acidd. In ad-
dition to its normal function of carrving
the current, this acid acts as a solvent upon
rust without attacking the steel or iron
hody beneath. It is in this last detail that
its chief availability lies, since nitric, sul-
iuric or hydrochloric acids would not dis-
play such moderation. Finally, the phos-
phoric acid is beneficial in preventing sub~
sequent further rusting.

The electrolyte is made by adding ten
parts of phospheric acid to mnecty parts of
water, or by adding 10 of the acid to a
10% solution of sodium phosfate.

Due to the advent of the war, we are
particularly desirous of obtaining manu-
scripts describing original and practical
“Electrical Experiments” We shall
continue to publish Radio articles, but
what we need is snappy “Electrical”
articles. Be on guard for the enemy—
Repetition!
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THE ELECTRICAL EXPERIMENTER

This department will award the following monthly prizes:

The purposc of this depanriment

awarded.
$1.00.
side of sheet.

of this depnrtinent, =@
For thie hest idea submitied o prize of $3.00 is awardud; for the seconid test dden
The article need not he very claborate, and rough sketches are sutliclent.
Mak:: sketehes on separate sheets,

We will make the mechanical drawings.

First Prize, $3.00: Second Prize, $2.00; Third Prize, $1.00. 1
1s to stimulite experimenters towards ateomplishing New 1hings with old apparatus or old material,
and for the most userml, practical and original ldea sulmitted o the Kditors

series of prizes will be
£2.00 prize. and for the third best prize of

Uss only one

monthly

FIRST PRIZE, $3.00

A NOVEL ELECTRIC CHIME,

The accompanving illustration shows an
clectric chime which 1 have used in place
of an ordinary vibrating bell.

@

When the First Gong Strikes, [ts Dependent
Armature Clases the Circuit Thru the Sec-
ond Gong Magnet “E", Etc.

The bell armature should he lengthencd
and two contact points soldered to the end.
\When a hutton is pushed the armature of
hell C is drawn over, striking the bell once.
The lower contact then strikes N and
throws bell E in circuit. The arnatures
stay over against the magnet as each suc-
cessive bell is put in circuit, thus keep-
ing the circuit thru lower contacts complete.
When bell F is rung, the battery circuit
is brolken, and all the armatures tly back.
Thus the operation is repeated. The gongs
should have different tones to give a pleas-
ing chime effect, and as many belis can be

used as desired.
Countributed by A. G. CORKRAN.

“HARD RUBBER” BASES FROM
“VICTROLA RECORDS.”

Wishing 1o make a detector and not hav-
ing a suitable base | procured a piece of oak
(any wood will dod and an old phonograph
record. [ cut the wood and record to the
desired size. 1 then put a thin layer of
shellac on the wood and prest the mece of
record on it, and left it for a few hours.
When it was dry 1 sandpapered the edges
and polished the compesition rubber.

Fhonegraph record
covermg

Do You Want a Hard-Rubber Instrumeént
Base? Just Cut a Piece of a “Victrola
Record and Glue It to a Wooden Sub-Base,

£ the above directions are followed very
neat bases can be made by the amatevr, i
the hale in the record does not allow a large
buase to he made. cut a circular picce o1
the cowposition rubber and plug it up.

Use rceords that have onc side blank.

Contributed by 1TYMAN R, WALLIN.

SECOND PRIZE, $2.00

SIMPLE AUTOMATIC CIRCUIT
BREAKER.

The circuit breaker described below is
giving efficient service on the switchboard
in my laboratory. The picces .\, BB, C and
1) are brass strips; E, is a soft iron screw
with two nuts to fasten 4t 1o the trigger

. ¥ is an electro-magnet wound with
No. 12 silk insnlated magnet wire, The
core of this maguet was obtained from au
electric bell. The spring G. and the ad-
justing screw are used to regulate the in-
strument. The connectious are as shown.
The breaker is used on 110 volt A.C. or
D.C. fighting circuit. When the contact
A touches the contact B, it is held therc
by the trigger C. ;The magnet F is always
magnetized to a certain extent but an
overload or short-circuit causes the mag-
net to attract the armature C, rcleasing the
contact A, which breaks the circuit. It
is to be manually reset.

Contributed by ALGIE RIGGS.

fg/r'\

Jolder £ £

%o lood 2o tine
in this Circuit-Breaker the Armature
Narmally Holds the Spring "A’ Down; an
Overload Causes _the Magnet 10 Attract

“E’”, Thus Opening the Circuit.

WALNUT STAIN.

The following stain is excellently adapted
to the finishing of wireless and electrical
cabinets and instruments. and for various
othier wooden articles which is desired to
have a uniform coloring or finish,

Prepare a solution of 6 ounces of a
solution of potassiun permanganate, and 6
ounces of sulfate of magnesia in 2 quarts
of hot water. The solution is applied with
a brush and the application should be re-
peated. In contact with wood the potas-
sium permanganate decomposes, and a last-
ing walnut color results. I small pieces
of wood are to he thus siained. a very di-
lute bath is preparcd according to the
above description, then the wooden picees
are immersed and left in the solution for
from 1 to 5 minutes, according to whether
a lighter or darker color 13 desired,

Contributed by

ALBERT \. \WWILSDOX.

ELECTRIC FURNACE MADE FROM
PLUMBAGO CRUCIBLE.

\n interesting and’ practical clectrical
furnace can be made of a plumbago crucible
(used Ly jewclers) and two gas carbons.
One of the carbons can be inserted i a
hole drilled about 1X4” from the hottom
of the crucihle, and the other held in a
clamp. DBut some method mnst be devised
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THIRD PRIZE. $1.00

THE SIMPLEST FLASHLIGHT.
Here's the simplest Hashlight one can
make: A flashlight bulb, A, and bauery,

—

Hats Off to Mr. Peterson—Inventor of the
“Simplest’ glectric Flashiight. Can You
Beat 1t?

and in some cases a strip of brass. B, sold-
cred to the small battery terminal ¥f it is
not long enough. The lamp bulb is care-
fully soldered to the longer terminal strip.
The lamp is lighted by holding battery n
hand and pressing with thumb on strip B.
A reflector (a nickel-plated thinble witl do)
mnay be fixt to the bulb if desired.
Contributed by ERWIN PETERSON.

to start the arc—that is, to bring the car-
bons together and draw them apart. A
simple way is to place the crucibie on a
long board, tc be used as a lever, fas-
tened to the base by a hinge of leather.
An interesting experiment can be performed
by filing the crucible wiith ground glass
up to the lower carbon rod. An arc may
he started between the two gas carbons,
and this will heat the glass to redness.
An arc will then be formmed with the car-
bon rod and the hot glass as elecirodes.

novares AL

Yoradle..
Resistance 2

<

Plumbago
Crucible

v

-

'y

oas
: Carbons

=
=

A Simple “Arc’” Furnace Made From Two
Carbon Rods and a Plumbago Cruclble.

The eves should always be shickled from
the intense light of the arc hy dark glasses.
Contributed by TOM RIEBE.
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“ELECTROQ”

AMATEURS!
ATTENTION!!

Now that we are for the time
being, deprived of using our
Radio outfits, it behooves us to
become proficient in learning
the Wireless Codes. Operators
who know the Code are, and
will be, in ever rising demand.
The army and navy need thou-
sands of operators right now.
Can you qualify? Can ¥ou send and receive at the required speed. when your country
calls you?

The Radiotone Codegraph is positively the only instrument made that will send such
an unbelievably close imitation of a high piteh Radio Station, that it has haffled experts.
The outfit replaces the old-fashioned learner’s outfit, consisting of key and sounder. The
Radiotone Codegraph comprises our famous Radiotone High Frequency Silent Buzzer, a
special loud talking receiver with horn, and a key all mounted on a base. Operated on
one or two dry cells, the plione will emit the characteristic high pitch sound, which while
With little trouble you can learn the code correctly

not harsh, is heard all over the roomn.

in 30 days—
AND THAT IS NOT ALL:

Connect two of these outfits together for intercommunication work and you and vour
friend five or fifteen blocks distaut can converse over a NO. 36 WIRE, so fine that 1o one
will see it. Or you can use instead of the wire, a metallic fence and the ground. Or you
can communicate over your 110 lighting line, using no extra wire, only the ground. Full
directions how to do this are furnished with the instrument. DEALERS: This is the 20th
Century instrument that will sell like WILDFIRE. 600 sold in New York in 10 days. Get
our proposition today!

Radiotone Codegraph complete as described, each, $1 75
IMMEDIATE SHIPMENTS .

No, FX517

Selenium Cells

Everybody has read ahout
the experiments of telepho-
tography (sendin g photo-
graphs over a wire hundreds
of miles) made by Froefessor
Korn and others. 1t i3 also
known that if the problem of
tele-vision is ever solved, the
selenium cell will play an im-
portant role. At present we
are the only concern in the
United States selling these
cells. They are the most sen-
sitive ones made.

Better send for a cell to-
day and try making an elec-
tric dog that will follow a
lamp, or an electric burglar
alarm.  It's very instructive
and great fun. (See Novem-
ber, 1916, {ssue “Electrical
Experimenter.”)

No. FX517 Selenium Cell,

(\\\\\\\\\\-

—
Pa
No.

Fcztg

[No.

BOYS!

Here Are the
Stars and

Stripes in All
Their Glory

Be t he first
one in vour
town to wear
this patriotic
emblem. Think
of it: An elec-
trically illumi-
nated bouton-
niére worn in
the lapel hole
of your coat.

1t illuminates our Na-
tional Flag in the original
colors with a brilliant elec-
tric light. Just insert
Flag in button-hole of your
coat, put flashlight case in
vest or coat pocket and

_j,' o

frnmmw,,,'

Apr

every time you press the
button, the flag in yonr
button-hole flashes up with
a beautiful color effect.

“ELECTRO”

inate | F .
be eomected to any & call frasniienty, $+60 (postage 10 cuts).
Muminated Nag, flashlight ¢ase and battery, cord and pilug, com-
piete as per illustration, $1.10 (postage 15¢).
DEALERS: Write for our propoesition today.
IMMEODIATE SHIPMENTS

stare purposes, ete.
and over,

TESLA COILS

This photograph shows a seven (7) inch spark

Tesla Cotl, made by us In our shops for a well-known institution.
\We build hundreds of special Tesla Coils for schools, universities, for
Spark lengths from two inches to Afteen inches

We are known for careful warkmanship and corcect designing,
Tesla Coil, shown above (57 gpark), without condensers or spurk gap,
sells for $30,00, I Send for our quetations for speeial eotls.

The
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THE ELECTRO IMPORTING CO.
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The “Electro” Radiotone
HIGH FREQUENCY SILENT TEST BUZZER
The RADIOTONE |s NOT a mere test huzzer,

it 13 fufaitely wore. Mr. Il Gernsback who de-
signed thls lastrument lalared incessanily to
produce an Instrument which would imitate the
sound of a high power Wireless station as heard
In a set of phoues. This actually has been
achieved In the RADIOTONE. This instrument
glves a wonderful high piteiied MURICAL NOTE
In the recelvers, lmpossible to ebtain with the
ordluary test bhuzzer. The RADIOTONE is built
nlong entirely new lines; It is NOT an ordinary
huzzer, reroustiucted in some manner. The
RADIOTOXNE has a single flue steel reed vibrat-
Ing at a remarkably high speed, adusted to its
most efMelent frequency at the factory. THard
sliver contucts are used to make the instrument
last pracucally forever.

Yes. the RADIOTONE is SILENT. Ia fact.
it Is so sllent that you must plice your ear on
top of it to hear its beautiful musical note,

You will be astounded at the wonderfully clear,
508 cycle note, sounding shurply in yoor re-
celvers. when operated on one dry cell. To learn
the codes, there is absolutely nothing like it.
With the radiotene. a key and one dry cell and
AXNY telephone, a flne learner's set is had. Two
or more such sets in serles will atford no end of
pleasure for intercommunication work. [Iarticu-
larly now that we calnot use our Wireless sets,
ttie Radiotone is already In wondeirful demand.
All the interesting things as described with our
Radiotoue Codegraph. elsewhere on this page.
can he performed with the Radietone, a key, a
dry cell and a phoue.

Radiotene as described......... .each $.90
IMMEDIATE SHIPMENTS

HERCULES DYNAMO
s

Th e Electro
Hercules is o
dynamo Eener-
ating12 Volts, 9 [0}
Amperes (100
Watts} and a
marsel of elee-
frical of wme-
chanical efll-
cleney and sim-
plicley.

It Is espe-
2lally deslgned for lightlug and charging storage
tatterles; will run 18 twelve volt Luinps simnl-
flcously., Can alse be nsed ax a powerful mo-
tor developlng nearly Y H.P. Machine is shunt
wound; size 7 in, high, by 113 in. long and
6% fn. wlde, It is the cheupest Dyuawmeo for its
output on the market.

No. AGEK 1209. Electric Hercules Iy-
namo ; shipping weight, 40 Ibs. I'rice. .. $1 7'50

We carry these machines always in stock and
can make immediate shipment.

The “Electro” Rheostat-Regulator | ¢“Electro’’ Pony Receiver

{Potcelain Base)

This Hiustration represents our little current
regulator which usey everywhere to regulate
battery Current It will prevent the burning oul
of your battery lampDs, or will reguiate the ted
of your small motors, aml scores of other Yse

it makes an excellent automablle lamp dimmer.
where it can be vswd 1o cut down the glare of the
beartlighta.  Thia httle Instrument s tmpossible

n get _out _af orde 1t 1s constructed ENTIRELY
OF PORCELAIN, metal and hard rubber.

The resistance of our Rhesstat Is 10 ohms, the | heads, veey thin dia
capacity 3 amberes cottinually, slze Is 4 inches 0 phragni, brasy posts in-
diameier; thiekness of porcelaln Lase §s 13/16 § side. Wanger can bw un-
No. FK5000 Rheoslat Regulator. FPrice $ 60 screwed and receiver

Shipphig weight, 2 i . will then fit our No.
IMMEOIATE SHIFMENTS AX8077 neadhandgs.

KOME USES. —For
Wﬂ“" all

Our Pony rccelver 1s
without doutit the hest
article for the money
tn-da)

I*viuts of superiority
Nard rubber composi
tion shell beaudfully
polished. l'owerful per-

aient 3teel nEgoet,

ft_lron core, fibre eoll

telephone work
Also for making the
small testing outfits for repalr meu in cir-
cuit with ouly one dry cetl or flashlight bat
tery. When connected in parallel with your
house telcphone receiver, you hase a double
receiver, an ifvalunble aequisition to thosc
who plhone in nolsy places ur to people hard
of hearing. T can aixo be used for wireless
though fts low resistance won't permit of
such goud results as a higher resistance
phone.
Thia receiver is single pole: 2% xIY incbes: wgr
4 oz.; reslstance, 75 obms. IF TWO OF TIIESE
RECEIVERS ARE USED. IT IS POSSINLE TO
A R
B 4 0 P 21N
SUFFICIBNT IF GROUND 1% l‘sl:}) Féhga
Na. EKI1024 Pony Receiver, 75 ohms $ *

IMMEDIATE SHIPMENTS

No. EK 1024

Ne. FK 5000

-l!l\*l\ll‘ e
_—

No. B-23
Each $0.12

No. B-27
Each $0.07

Each $0.08

v &hipping Shipph Shipmng Shi :

No. B-2 Weight Weight Waght (ke No. B-7
Each $0.15 110, per 12, 1(b. per 12. 11b per 12, 11b per 12. Each $0.10
Woht IMME DIATE e

eight Velght
2 Ibs. per daz. SHUREBAIS 2 [bsl per 12

These binding post® are furnished either nickel plated or gold lacquered. They are made
of first quality brass; heles are accurately bored, well fitting set screws. and highly polished.
Each post is furnished with & 34 in. machine serew and washer (not shown in iliustratious)
Eugravings are full size.

“The Livest Catalog in America”

Our big, new electrical eyclepedia No. 18 i8 waiting for
vou. Dositively the most complete Wireless and elec-
trical catalog in print {nday. 200 Big Pages, 600
Mustrations, 500 instrumeénts and apparatus. etc.
Big “Trealise on Wireless Telegraphy.”” 24 FREE
coupons for your I60-page FREE Wireless Course
in 20 lessons, FREE Cyclopedia No. 18 measures
7x5% . Weight %2 lb. Beautiful stilt cevers.

“THE LIVEST CATALOG IN AMERICA”

Now before you turn this page write Your
name and address on marfin helow, cut or
icar out. enclose 6 cts. stamps (o cover
mail charges. and the Cyclopedia is
yours by return mail

THE ELECTRO IMPORTING CO.
231 Fulton Street, New York City,

31 FULTON ST., NEW YORK, N.Y.

www americanradiohistorvy com
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A NOISELESS "ALARM" CLOCK.
By K. M. Coggeshall.

Have you ever stopt to wonder what
your triend in the next room thinks when
your discordant alarm clock rings each
morning> Have yon ever wisht you had

Did You Ever Hear of a ‘'Silent”
Here's One. It Awakens You by Flashing
Light on Your Face. Try It.
some method oi waking vourselt without
disturbing your neighbors?> Perhaps you
may arise at five-thirty in the morning while
the rest ot the household do not find
the necessity of opening their eyves un-
til six-thirty. Perhaps some one may be
ill and you wish to awake during the night
to give him medicine, and yet do not like to
disturb anyone else who may be asleep.
Again you may be looking tforward to a
betore-dawn start on a fishing expedition
but out of respect to others vou dislike to
resort to the alarm clock to awaken you.

To overcome these objections to the or-
dinary alarm clock, the following apparatus
was designed to awaken one sleeper with-
out disturbing the rest ot the household.

A box-like, wooden sub-base was built
as shown in the skeich. In its face a round
hole was cut and into this was fitted an or-
dinary bicycle spot light. A single pole,
single throw knife switch was screwed to
the upper inside surface of the sub-base.
The lamp was then connected, thru the
switch, to a battery of sufficient capacity to
utilize its full candle-power. If the sub-
base is made large enough the battery may
be enclosed and the entire outfit made com-
pact and portable.

The bell. as well as the striker, was re-
moved from an alarm clock. A thread
spool was zttached to the alarmn winding
key to serve as a drum on which the cord
to operate the switch was to wind. This
switching device was very simple. A strong
cord was attached to the handle of the
knife switch. brought up thru a hole in the
base and attached to the spool on the wind-
ing kex.

The mechanical operation of this device
can well he imagined. The apparatus is set

on the inantel or dresser in the bedroom.

Alarm Clock?—Well.

Algrm Fey
Alermr Delf nilh 3020/
clock y remores / dmatichd

.3

Cmni] cand inhd crrmir me J
ST SITE UG LT S A3 ‘

~

o 2l s and
LA 2%

vses 61 orcycle mt @

How an Ordinary Alarm Clock Is Rigged Up
So as to Close the Lamp Clrcuit of the *'Si-
lent Alarm.”

The spot light is then so adjusted that the
full power of the light ray will concentrate
on the face of the sleeper. The alarm
should be wound and adjusted as wsual
\When the predetermined hour has ar-

THE ELECTRICAL EXPERIMENTER

rived. the alarm mechanism operates, turn-
ing the drum, thus winding in the cord,
which 1n turn closes the switch and lights
the lamp. All this will be accomplished
noiselessly. No one can sleep with a bright
beam of light suddenly directed onto the
tace. Furthermore, it is im-
possible to snatch a few cat-
naps before getting up with
this light in the eyes. It is
therefore imperative that the
awakened person arise and
open the controlling switch—
and once out of bed there is
little danger of dropping off 10
sleep agam.

ELECTRIC LIGHT FOR
GUN SIGHTS AT NIGHT.

As every hunter knows, it is
extremely difficult to aim cor-
rectly at night, even tho the
game can be seen. for the sim-
ple reason that the gun sights
on the barrel cannot be ac-
curately viewed. .

The accormpanying illustration shows how
a small, frosted, flashlight bulb may be
placed just behind the forward sight, with
a metallic shield over it, so as not to throw
a glare in the gunner’s eyes. It is a simple
matter to bore a hole in the wooden stock
of the gun with an ordinary carpenter’s
brace and bit. in which to mount a cell or
two from a flashlight battery, the size of
these individual cellsbeing about 134”x7/16"
in diameter. Also the cells may be placed in
a brass or fibre tube secured under the

a Beam of

Srich ',erﬂd'd

A Tiny Electric Light Fixt Just Back of the
Forward Sight Proves a Boon to the Hunter
at Night.

fore-arm section of the gun frame. A

switch, of unobtrusive proportions, will

serve to light the lamp bulb when \\-anéed.
H G

GOOD INK FORMULAE.

These two formulae obtained thru orig-
inal experiments, have been found to pro-
duce excellent inks. The ingredients are
easily obtained and at little expense. Rain
water may be nsed in place of distilled
water thus removing the need of having
any chemical apparatus. The resulting inks
are each of a beantiful color, make a per-
manent record, flow easily. and do not
corrode the pens. The blue ink can be
used successfully and safely in the most
delicate of fountain pens.

Blue Ink: Dissolve one ounce of soluble
prussian blue in one quart of cnld dis-
tilled (rain) water. Add to this solution,
5 grams of oxalic acid. Then filter the
solution thru filter or blotting paper.

Black Ink: Discolve one ounce of ex-
tract of logwood in one quart of boiling
water. \When cold, add one-fourth ounce
of potassium bichromate and one gram of
sodium carbonate. The addition of one-
fourth ounce of prassian blue improves the
colution. This ink will cost about 5 cents.

Contributed hy
CLAREXNCE S. LEVINE.

STATIC EXPERIMENTS WITH
LAMP BULB.

Materials needed—1 or more burned-out
electric licht bulbs.

www americanradiohistorvy com
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Experiment—Take the bulb and hold
it near a rapidly mmoving belt, connected
with machinery which is not grounded.
Hold the brass end ot the bulb close to the

65

Al

LR T

| ibl! [
Hold an Incandescent Lamp Bulb Near a
Rapidly Moving Belt—Usually Sufficient

Static Electricity WIIl Pass to Charge the
Lamp as a Condenser. It WIill Give Power-
ful Shocks.

belt and sparks will usually jump from the
belt to the brass cap.

Charge in this manner for about five min-
utes, then take it away. Offer it to somne-
one, holding the bulb by the glass end al-
ways. \When the person goes to touch the
brass end a nice hot spark will jump to
him, giving a considerable shock.

Contributed by R, G. DEVAXNEY.

KNICK-KNACKS FOR
“RADIO-BUGS.”

By placing one of the E. 1. Co’s load-
ing coils against the end of a small loose
coupler, I have been able to catch stations,
using up to 6,000 meters, this being done
without additional inductance in the sec-
ondary, built for only 800 meters.

Most loose couplers have the primary
tube placed in grooves cut in the heads and
by turning it, a new surface is obtained
for the slider. Clean the path of the
slider occasionally with a rubber pencil or
ink eraser.

Use Solderaill on the next loose coupler
you build and you will use no other.

Contributed by ASA S, KELLER.

AUTOMATIC LIGHT SWITCH FOR
CLOSETS.

Herewith is a drawing of a little device
I made from scrap materials and which
has proved very efficient.

It is intended to automatically close an
electrical circuit on opening the door of
a dark closet or unlighted room, and by

s ,/f/’,/,l./’/,;,,,f,/, r
S / s
Sk //I‘///,/’,’/////’,’/”/”// /”/’1 /
7 A o A e A 1
£ Nt A,
// "‘]/ ///,’t_’/////////_,‘”,”,
/ YA A A

/% TS A fe frde 7, b3
,,.,_/ SIS 7Yy

Suppor?
Lross rod
T W
=
Jpring under.
lensianmben &aor |«

/3 closed i \
@ leingsoldered fo. \
Spo0rT " ; {
Lamp @.@ A\
Bt -—"-/a_w’r
A  Rellable Automatic Swlitch for Closet
Light. When Door Opens the Switch Rod [s

Moved Forward by the Spiral Spring as Be-
comes Evident, and Vice-versa,

means of a small battery and lamp illum-
inate the interior.
As the illustration shows, the materials
and construction are exccedingly simple.
Contributed by H. W. WALTER,
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Experimental Chemistry

ACIDS, BASES AND SALTS.
(Countinued )

S stated in the previous insallment,
the hasicity of acids are determined
by the nber of hydrogen atoms
[replaceable by a metal| in its
molecuic. Thus: Mono-hasic acids

contain one hyvdrogen atom, as Hydro-

It Is Always Best to Stir Solutions with a
Glass Rod. Have a Clean Vessel for Each
Acld [f You Would Achleve Satisfactory
I Results.

chloric acid |HCl], from which ouly cne
replacement 1s possible.  Di-basic aads
contain two hydrogen atoms, as, Sulfuric
acid [H-SO.], from which two replace-
ments are possible. Tri-basic acids contain
three hydrogen atoms, as Phosphoric acid

2PO:], from which three replacements
are possible. Tetra-basic acids contain four
hydrogen atoms, as, Normal Silicic acid
[11.8i0:]. [Xote: Normal Silicic acid
readily parts with half of its water, leaving
iH:510;, also called Silicic Acid], from
which four replacemnents are possible.
Penta-basic  acids contain five hydrogen
atoms, as Periodic acid [H:lQ.], from
which five replacements are possible.

The higher the basicity of the acid the
greater the variety of salts it can yield.

1f we take the hase Potassinm Hydroxid
to illustrate the replacement of the hydro-
gen of the acids, we tind that Nitric acid
or Hydrochloric acid can form but one
salt with Potassivm Hydroxid, the reac-
tions being:—

KOIT 4 HNO; = KNO; 4 1.0
Pratassium Potassium Water
1 ydroxid Nitric Acid Nitrat
and
KOl 4+ HC = KC 1.0
Datassium Hydrachlori¢ Towassium Water
Hydroxid Acid Chlorid

Other acids have the power to form two
or inore salts with the saine base.

If only half the ¢umantity of hase that is
required to neutralize the acid is added,
half the acid remains unchanged, and on
evaporating the solution, the excess acid
will pass off. If only half the quantity of
acid that is required to neutralize the base
1s added, half the base will remain un-
changed.  Sulfuric acid [H-SO.] has been
found to have the power to forin two salts
with Potassium lydroxid [KOH]|, in one
of which there is twice the amom of the
ntetal as in the other. The reactions heing:

Kol 4+ 11.80, = KHso, + H.0
Potassium Suiiuric Potassium Water
Iydroxid Acid [acid] Sutfare
and again :—

2ROl 4+ 11,80, K.S0, 1.0
Totassium Svlfuric Patassium Water
Ilydroxid Acid Sulfate

If 10 a certain quantity of Sulfuric acid
only half the quantity of Potassium Ily-
droxid that is required to ncutralize it is
added, the 6Orst reaction takes place: but
i{ twice as mueh DPotassium Hydroxid is

By ALBERT W. WILSDON
Thirteenth Lesson

userl, the sccond takes place. An acid of
this kind can, further, form one salt with
two bhases, in which one metal is sulb-
stituted for une of the hydrogen utoms of
the acid and a sceond mwtal for the other.

As aforementioned, in the molecule of
1lydrochioric acid [{4CI| as in Nitric acid
[ NO:l, there is but one atom of hydro-
gen.  1f, therefore, the act of nentraliza-
tion takes place in each molecule it is com-
plete, and the salt is known as a nenfral or
normal  salt.  In Sulfuric acid [H:SO:|
tlere are two atoms of hydrogen in vach
molcenle, and cither one or both of these
atoms may be replaced. If only onc is re-
placed a salt having the general formula,
MHSO,, is obtained. This is still an acid,
while it is also partly a salt. ‘This is known
as an Acid Salit.

It may be difficult for some readers to
associate the names Monobasic, Dibasic.
Tribasic. Tetrabasic, ctc, with the hasicity
of the acids, but as these names represent

f1g 66

Method of Pouring Small Quantities of Acid
onte a Glass Rod so That They Drop into a
Beaker or Other Dish Easily.

the number of hydrogen atoins in the mole-
cule, it may be well to memorize the fol-
lowing:

tvoporalu
A
- lorge ring
p/Ju,opor/‘
dstestos or_S )
wire gzzuze/ Rig
| - " stand

) /7g é

In Which to Place

Correct Manner “Evap-

orating Dish,” Wire Gauze and Bunsen
Burner.
The prelix  AMono- means  oOne
* - Di— - two
< Tri— e three
- Tetra— ‘ four
. “ DPenta— " five

Thus, when speaking on monohasie acids.
hy remembering that mono— means one.
and when associated with the basicity of

an  acid, mono— meaning one. amed the
basicity being the number of hydrogen
aloms, we can thus sce that monolasic

means one hydrogen atom.

ENXPERIMENT NO. A

Fave two small-lipt beakers. or two test
tubes, one of wihich will contain 10 cc.
ol a solution of Sodium Hydroxid [NaOif)
and the other an equal quantity of Hydro-
chlorie acid |HCH. Pour § cc. of the

www americanradiohistorvy com

Sodium Hydroxid selution in an evaporat-
ing dish, and immerse in it a piece of hine
litmus paper, allowing it to remnain in th
solmion.  Pour small quantities of Hylro-
chlorie acid from the beaker onto a glass
rod, allowing it to drop into the evaporat-
g dish, in the manner shown by Fig. 66,
stirring the mixture.

1t will be noticed that the litmus paper
will probably turn red, owing 10 the fact
that the solution has too much acid con-
tained in it.  £f such is the case. add a
little more Sodium Hydroxid, by allow-
ing to drop from a stirring rod in the
same manner as described for the acid. ff
tuo much of the Hydroxid is added the
lihnus paper might again wrn 10 a blue
color, and if this happens, add a little more
of the acid, drop by drop, till the liquid
lcomes uentral to the litmus paper. It
may be nceessary 1o keep adding either the
Acid or the Hydroxid. [Introduce another
piece of red litmus \when you think the
solution is nentral, and if it is unaffected,
immerse another piece of Line litmus paper
in_it, and then if the solution does not
affect cither the red or blue paper it is
neutral. [f the sulution is not clear after
it has been neutralized, filter it, and throw
away all hut about 13 cc. of it.
_ Placc the 15 cc. of the solution ohtained
into an evaporating dish. and place on
either a picce of hne meshed iron gauze
or a piece of asbestos pad, as shown in
Fig. 67. Apply a light to the Bunsen
burner nnder the evaporating dish, and al-
low the hquid to evaporate fboil] 1ill a
white solid is forined, or in other words
till all the water has been driven from
the original solution.

The cguation of the reaction which took
placc_hetween the Sodium Hydroxid and

the Hydrochioric acid when nentralized
was -

NaOH 4 1l = NaCl 1.0
Sodium Hydrochleric Sodaium u Water
Hydroxid Acid Chlorid

We perceive from this equation, that the
hydrochlorie acid no longer is contained
in the solution, and that the Sodimn [Na]
of the base exchanged, or replaced the
hydrogen of the acid. forming a salt and
water.

EXPERIMENT NO. 35—

In the saine manner as described in the

5 dlcoro!

o1 —

; L ——farer
| ri—

| |
Mercury - '

Fig 68 @)
If Two or More Liquids Which Have Differ-
ent Densitles and Will Not Mix Are Poured
into a Jar, They Will Come to Rest in the
Order of Their Densities, with the Surfaces
of Each Separating Them Horizontally.
Mercury. Water, Qil and Alcohol, when

Poured in a Test Tube. Will Come to Rest
In the Order Named.

preceding experiment, prepare a  sohation
of both I'otassinm Iiydroxid and Hydro-
(Conthaeed on page 127)
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EDITED BY S.GERNSBACK

Under this heading we will publish every
month useful information in Mechanics, Elec-
tricity and Chemistry. \We shall be pleased. of
course, 10 have our readers send us any recipes.
formulas, wrinkles, new ideas, erc., useiul to the
experimenter., which will be duly paid for, upon
publication, ii acceptable.

@

FREEZING MIXTURES.

When ice or snow are not to he had and
for those of us who do not have an up-to-
date laboratory that is provided with
agencies of cooling power, 1 am sure the
following mixiures will prove most con-
venient

l. Nitrat of amtonia, carbonat of soda
and water, eqaal part=s by weight ; the ther-
mometer simks A7

2. Thosfate of soda, 9 parts; nitrat of
ammonia, 6 paris: dilute nitric acid (acid
1 part, water 2 parts), 4 parts. Reduces
the temperature from 30° to 21°,

3. Sal-ammoniac, * parts: nitrat of pot-
ash, 5 parts: sulfate of soda. & parts:
water. 16 paris. Reduces the temperature
46° or from 70° to 24°. This latter is very
cheap and ecasily procured.

If yvou have ice and wish to reduce the

temperature still further. use the follow-
ing:
1. Finely pounded ice, 2 parts; salt. 1
part. This i a very common recipe.
2. Finely pounded ice, 2 parts: crystal-
lized chlorid of calcium, 3 parts.
Fiunely pounded ice, 7 paris: dilute

This reduces the tem-
perature frem 32° to 30°. The tempera-
tures given are Fahrenheit. The materials
should be kept as cool as possible.
Contributed by MINARD ROTE.

SOLUTION FOR MAKING WORK
TABLE IMPERVIOUS TO ACID
AND ALKALI SOLUTIONS.

Doubtless, many experimenters, especially
those working with the various chemical
reagents, desire some coating for the work
table that is impervious to hoth acid and
alkali solutions. The writer has unsed the
following methad in his lahoratory with
decided success, and heartily recommends
it to those who desire a similar farmula.

Two solutions are to be made:

Solution 1. Iron sulfate, 4 parts: copper
sulfate. 4 parts: potassinm permanganate,
8 parts: water, 100 parts.

Solution 2. Anitine, 12 parts: hydro-
chioric acid, 18 parts: water, 100 parts. or
aniline hydrochlorat, 13 parts: water, 100
parts.

Apply two coats of solution No. 1, while
hot, applyving the second coat as soon as the
first has dried. Afier solution No. 1 has
dried, the excess of solution which has
dried upon the -urface of the wood is
thorolv rublhed off hefore the application
of solution No. 2.

Next, two coats of solution No. 2 are
applied, and the wood permitted to dry
thoroly, Thie black color does not appear
at once, hut requires a fcw hours hefore
turning to a rich elbony-hlack color. Later
a coat of raw linsced oil is to Le apphied
with a cloth.

nitric acid. 4 parts.

THE ELECTRICAL EXPERIMENTER

RECIPES FOR KILLING FLIES.

The United States Government makes
the following suggestion for the destruc-
tion of house fies: Formaldehyde and
sadium salicyiate are the two best fly pai-
sons. DBoth are superior to arsenic. They
have their advantages for household use.
They are not a poison to children; they are
convenient to handle; their dilutions are
simple, and they attract the flies.

Preparation of Solutions:—A formalde-
hyde solution of approximately the cor-
rect strength may be made by adding 3
teaspoonfuls of the concentrated farmalde-
hyde solution. commercially known as for-
malin, to a pint of water. Similarly, the
proper concentration of sodium sahcyvlate
may be obtained by dissolving 3 teaspoon-
fuls of the pure chemical (a powder) to
a pint of water,

A container snch as shown below has
heen found convenient for automatically
keeping the solution always awvailable for
flies to drink. An ordinary, thin-walled
drinking glass is filled or partially filled
with the solution. A saucer, or small plate.
in which is placed a piece of white blot-
ting paper cut the size of the dish, is put
bottom up over the glass. The whole is
then quickly inverted, a match placed under
the edge of the glass, and the container is

Now That the “Fly Season" {s With Us, the
Non-Poisonous (to Humans) Wet Blotter Fly
Annihilator Shown, Which |s Recommended
by the S. Government, Should Prove
Particularly Valuable,

ready for use. As the solution dries out
of the <aucer the liquid seal at the edge of
the glass is broken and more lignid tlows
into the lower receptacle. Thus the paper
is always kept moist.

Other Simple Preventices:—Any  odor
pleasing to man is offensive to the fly and
ziee vorsa, and will drive them away.

Take five cents’ worth of oil of lavender.
mix it with the same quantity of water,
put it in a common glass atomizer and
spray it around the rooms where flies are.
In the dining-room spray it lavishly even
on the table linen. The odor is very dis-
agreeable to flies but refreshing to most
people.

Geranium, mignonette, heliotrope and
white clover are offcusive to flies. They
especially dislikc the odor of honeysuckle
and hop blossoms.,

According to a French scientist, flies have
intense hatred for the color blue. Kooms
decorated in blue will help to kecp out the
Aics.

Mix 1ogether one tahblespoonful of cream.
one of ground black pepper and one of
brown sagar. This mixture is peisonous

The tahles are cleaned very easily by
washing with water or suds after any work
is finished, and the application of another
coat of oil puts them in excellent order
for another experiment.

Contriluted by

ALBERT W. WILSDOXN.
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to flies. Put in a saucer, darken the roam
except one window and in that set the
saucer.

To clear the house of flies, burn pyre-
thrum powder. This stupefies the flies. hut
they must be SWEPT UP and BURNEILL

Reeeipes far Stables, Barns and Out-of-
doers:—Borax is especially valuable around
farms and out-of-doors. One pound of
borax to twelve bushels of manure will
be found desirable as a poison without in-
juring its manurial qualities on farm stock,
Scatter the borax over the manure and
sprinkle with water.

Lye, chlorid of lime, or copperas (sul-
fate of iron) dissolved in water, crade car-
bolic acid, or any kind of disintectant may
be used in vaults.

HEKTOGRAPHS.

What are they. do you ask® The Cen-
tury Dictionary defines it as ifollows: ™4
copying process in which the writing ar
drawing to be copied 15 made on smooth
paper in aniline ink. and is then prest
upon a slab coated with gelatin. to which a
part of the ink is thus transferred. and
irom which a number ot duplicate 1mpres
sions can be made; alsng, the ipecial ap-
pliances, callectively, by mean: of which
this is done.” The chanes, however, 1=
that vou do not want amy dehoition, hut
might like some directions tor simpliiving
the process, which some (eachers aml sty
dents who want a number af copies of 1ext
or drawing, are using succeszially, Agrec-
able to this contingency, we have:

Receipt No. 1.—Soak an ounce of fish
glue in cold water, Dyain off the water:
put the softened glue Imie & doulle boiler
and melt it, but do not hring 1 e a bail
Obtain six ounces of glyoerin, warm it and
add 1t to the melted gine.  Add o few
drops of carbolic acid. Alix thorsly -and
pour imto your pan. A caramel fian i5 best

Receipt No. 2—Add 3 ounces of water
to 1'; ounces of white glue. Heat in a
double boiter until glue iz melted. Then
add six ounces glveerin and pour into pan.
If too hard, add glycerin. If too soift.
add glue.

Receipt No. 3.—Dissolve 4 ounces uf
gelatin in one pint of cold water: then asdd
one pint of glvcerin, Pour into a double
boiler, and when it comes to a boil pour
into your pan.

Ii bubbles appear on the surface, genily
draw an edge of a sheet ot writing paper
over the surface before it coals. This will
remove them.

General directions for use—Use nuath-
ing but unglazed paper, which can be pur-
chased at any store where typewriter paLu:l
i1s sold. In ordering. be sure 10 state that
vou wish to use it ifor hektography.

Use licktograph tnk and a coarse stuh
pen. See that every stroke of the pen
leaves a metallic luster when dry, else the
work will not take.

\When the ink is dry, lay the face o1 the
sheet which you have written or drawn,
down on the hektograph; press gently over
the whole surface with the hand or saft
cloth. After from two to five minutes {ac-
cording to how many copies are desired]
gently peel the paper off.

From the impression thus made, repro-
duce atl the copies desired, laying one sheet
on the hektograph at a time.

Hektograph ink all prepared may b¢
bought, or your druggist will put it up
for vou. The following is the receipts

Ink—Dissolve one dram of purple aniling
in one ounce of water.

The hektograph solves the supplemen-
tary reading question. Each teacher, or any
on¢ who desires a number of copies of any
text or drawing. can thus prepare as many
as needed, at a very smnall cost.

Contributed by F. H. S\WEET,
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Our Amatcur Laboratory ('fmlk-tl is open to all readers, whether subseribers or nat. h
To increase the interest of this department we make it a rule not i publish phstos of apparatus unacenmpanted Ly that of the owner.
We pay cach month $3.00 prize for the hest photo.

of the apparatus. )
photos preferred to light tonerld ones.

Address the Vditar, "With the Amateurs' Drept.

AMATEUR RADIO STATION
CONTEST
Monthly Prize, $3.00.
This month’s prize-winner.

CEDRIC E. HART'S EXCELLENT
RADIO OUTFIT.

The switch panel and cabinet, etc., shown

in the accompanymg photo have all been

Cedric E. Hart’s Radlo Statlon at Salt Lake
Clty, Utah, with Which He Ottained Highly
Efficient Results.

designed and built Ly myself, and with this
cabinet | have no difficulty in receiving at
of the coast stations and the

H. L. SCOTT TO RENEW HIS
RADIO ACTIVITIES.

Just recently I bought a copy of Tn
ELecrricat  ExverisexTter, the Janvary
nmnber, and on reading it thru it has
brought back pleasant memories of the

THE MONTANA WIRELESS
STATION OF HOWARD PASCOE.
I offer herewith a photagraph of “The

Montana \Vireless Station” which consists
of 1 KAV. Packard transformer, run on
(110 volts A.C.) and a stationary spark
gap. .

The receiving sct consists of a lsase
coupler designed to receive up 1o 20,
meters and a loading coil for 4,000 meters,

One (type D) receiving set of Marconi
Wireless Telegraph Co., make whick has
a range of 2,000 to 4000 meters or more.
One pair of E. 1. Co. Republic receivers,
Standard wave meter, silicon and Audion
detectors (Type R J 9).

\With this receiving set | am able to hear
all the coast siations such as NPE, NPC,
and the amateurs 7ZC, 7JN and many
others.

I have a little sub-station np in the moun-
tains, 6,355 feet above sea-level. All my
wiring is run in conduit. OUn account of
the small space. the station had to be pho-
tographed twice.

I rcad TuE ELECTRICAL EXPERIMENTER.
It is a fine magazine for the “\Wireless
Bugs” [ will be glad 1o correspond or
exchange photos of my station with other

amatenrs,
HOWARD PASCOE.
Butte, Montana (1129 East Galena)

The photus are judged for best arrangement and efficiency

Dark

Make your deseription brief and use only one side of the shect,

days when 1 operated my station. [n fact
it has thrilled e so moch that ! am =o-
ing to renew my operations with the old
vigor.  (Not until after the {'ar—FEd.)

It was when 1 lived at 158 llamilton
Street, Fast Providence. R.l., in 1909 and
1910, that 1 had my best outfit. About that

Herbert L, Scott and His Radlo Qutfit, Which
Has Done Good Work.

time | believe T bought a detector froin the
Electro Importing Co.

I am sending vou a photo of my appa-
ratus 1 used in 1910, which I still have in
storage. I hope you will find space in the
columns of your magazine to reproduce
this photo.  For sending 1 used a three
incht spark coil, ron by six V. 60 AM.
storage batterics. The coil may be seen he-
hind the lonse coupler on the table: over
the coil on the board is a plate glass con-
denser; above that is the spark gap and
then the helix ; to the right is an anchor gap.

amateurs within a fair distance
of here. 1 also hear Guam,
Honolulu, Alaska, Panama, cic.,
quite regularly. ] have a license
and my call is 6S1.. My receiv-
ing sct comprisces the following:
Navy ‘phones. DBlitzen tumer,
Blitzen variable. Clapp-Eastham
tubular fixt condenser, Turney
variable  cnndenser, and  an
Audion cahinet,

My transmitting outfit com-
priscs a IKAV. Thordarson
transformer, K.B3. preventer,
commercial key, home-made con-
denser, Ilalcun rotary spark gap,
home-made Telefunken type os-
cillation transformer and a
Blitzen hot-wire meter. The
switches on the panel control the
transformer, power, meter, condenser and
mductance,

This set, so far, has proven very cfficient
and, being as the panel has not heen comr-
pleted two wecks yet, T think that Nvans-
ton, Wyo, is a pretty good distance to
transmit for the short time I have had it.
Here's wishing the EXPERIMENTER prosperi-
ty in its choscn path.

CEDRIC E, HART.

Salt Lake City, Utah.

Uncle Sam May Find the Amateur Radlo Station of Howard Pascoe,

at Butte, Montana, of Vatuable Assistance,

ATTENTION!!!

Has your station photo appeared in
“The Electrical Experimenter'?
Why not purchase the electrotype
and have some “real” stationery
printed with your station picture
on it? All of the “‘regular radio-
bugs” are doing it.

BRIV

ety e
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The sending key may be seen on
the extreme right of the table:
the contact points are two dimes,

For reeewving | had a loosc
coupler of my own iake. a
Murdock tuning coil and a de-
tector stand in which [ wvsed sili-
cou, together with a pair of 3,000
ohin receivers, potentiometer,
fixt eondenser and Massie scaled-
point electrolytic detector with
double pole switeh to throw in
either system, I have heard Key
West with this station.

HERBERT L. SCOTT.

Ll ckstone, Mass.

(A rudio men should read
the noti-¢ i “Radio Dept.” and
on opposite page—Ed.)

“NO MORE ‘E.E'”

sayvs the newsdealer. “Al! sold out!” Did
he tell YOU <o last time? MORAL:
Ak him to order a copy for vou every
month. Costs vou nothing to do so. The
tremendons cost of paner does uot allow
exeess printing, sa we nrnish dealers only
with a sufficient amount of copies to supply
their regular customers.  If yvon are onec.
hie sure to tel “ouvr newsdealer so. and give
him vour nam ard address, so he'll notify
you by postal 1. von forget to call.
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A PROGRESSIVE CHICAGO RADIO
EXPERIMENTER.

My sending set included a 1y KWL, Blit-

zen transniitler with rotary spark gap, op-

One of the Honor Sets Among Chicago Radio

Amateurs Was that of Mr. A, R. Gates. Mr.

Gates Is One of the **Old Guard Boys.” Hav-
Ing-Been a Reader of “Modern Electrics.”

erated on 110 volts A.C. with a lamp bank
in series with gap motor. Receiving set is
result of reading Modern Electrics and
Tue ELecTrical EXPERIMENTER for over
2% years and is home-made

The receiving transtormer is designed
for 3,000 meters with two variable con-
densers: one across secondary and one
shunted across 'phones. 1 have two crys-
tal detectors. Ferron and galena, operated
with 2 three point switch. Also a three
element vacuvum detector for long range
work. The two D.P.D.T. switches on eacit

THE ELECTRICAL EXPERIMENTER

side of Audion make a complete switch-
vver from crystal to Audion apparatus.
Also to amplify weak signals there 15 a
Muln-Andi-lFone and 2ZU0U phones. Sta-

tion call 9NV,
b ARTHUR R. GATES.

Chicago. 1l
AMATEUR HEARS SPY RADIO
CODE.

Fcderal authorities hope to locate the
sender of aerial instructions to German
spies thru the disobedience recently of
Alalcolm Ronberg, who has (or had) an
amatenr radio plant at his home, 6220 Uni-
versity Avenue, Chicago, 1l

Ronberg failed to obey the govermnent
mandate to dismamle radio stations. He
decided to “listen in” before complying.

There was no sound for several minutes,
then a peculiar unfamiliar call. repeatcd
over and over again. Then there iollowed
an even stranger grouping of letters. a code
message.

Ronberg hurried to the federal building.
confest he had been listening and turned
over the message. It was sent to federal
operators at Great Lakes station. They,
too, failed to decipher it. But the fact that
Ronberg received it in his small amateur
station has helped the searchers to trace it.

Ronberg was thanked, instructed to dis-
mantle lis plant by midnight or go to jail,
and a squad of detectives was hurried out
ander orders of Johin C. Dillon, chief radio
inspector of Chicago.

Young chickens treated with electricity
!:3' a London experimenter grow more rap-
idly than those raised without treatment,

1917

June,

DE FOREST GIVES $5.000 TO AMER-
ICAN DEFENSE SOCIETY.

Dr. Lee de Forest, the wireless inventor,
hias offered the American Defense Society
?J.OOO as the nuclews of a preparedness

vnd

A RADIO ECHO FILOM
LARCHMONT MANOR, N.Y.

Herewith is a photo of my radio station.
The sending set is composed oi a | inch
Bull-Dog spark coil, a sending condenser,
spark gap, key and transiormer. In my
receiving set there are three loading coils,
two fixt condensers, a double slide loose-

Clarence de witt Rogers. Jr., a Rising Radio
Student, of Larchmont Manor, N. Y.

coupler. a silicon detector and a de Forest
Audion. 1 lhave two 1,500 ohmi ‘phones
and one 300 ohm ‘phone.
CLARENXCE de WITT ROGERS, JR.
Larchmont Manor, X.Y.

Fort Wayne Radio Association of

Indiana.

The Fort \Wayne Radio Association of Indiana
began the New Year with the installation of the
following new officers: G. Carter, President: R.
Parvin. Vice-president; D. \W. May, Secrctary and
F. Hall. Treasurer.

We have had some very successful meetings
during the winter months. Our best and most
lookt for speeches are given by Mr. Carter. wbo.
besides giving good talks. has formulas worked
out. which enables us to se¢ if we are ge ~liog
the most out of our transmitters. =

In an_effort to lessen interference. we have a
QRN Committee™ to report at our meetings every
o weeks

Several of our members have some fine long
distance work 1o their ¢redit, They are 9P C
9W F.9V V.9 T A 9 KGand 9 U H.

\We will be glad to correspond with other clubs
<0 as to exchange ideas. Address communica
tioms to D, W. May (9 U H)., 3021 Hoagland
Avenue. Fort Warne, Ind.

Alpena, Mich., Has a Radio Club.

The Mpena Radio Cluh of Mjena. Mich., has
been iormed for the advancement of wireless
telegraphy. Meetings are held cvery Thursday
evening at the bome of the President. 516 State
Street. The officers are: DPresident, \V. A\, Pot
ter: Vice-president, Hugo Sorcnson: Secretary and
Treasnrer. P. B. Alger: and Consulting Engineer,
Mr. J. Mulavey. Al communications should be
addrest to the Secretary, P. Alger. 119 Stace
Street. JAlpena. Michigan

Allentown, Pa., Radio Men Reorganize.

The Jnter City Radio \ssociation of Allentown.
Pa.. organized October 23, 1913, recently re:
oreanized under a new name to be known hence-
forth as The Y. M. C. \. Radio Ascociation of

\llentowr

The art of ficld sienaling and code receiving
are now being tavght to the members by the Chief
Operatar, llarvey Zinger. The following are the
new officers of the Association: 1) H. Goodling.
President: Stantan Nadig, Viee-president: lair
Cunningham, Secretary: .Arthur Breisch. Treas-
urer: Harvey Zinzer. Chief Operator. Corre‘[nond-
ence with similar arganizations will be appreciated.
\ddress all communications 1o Goodling,
330 N. Madison Street, Allentown, Pa.

Radio Activities in Kansas City, Kansas.

The KRaw Valley Radia Association has heen
farmed by the amatenrs of this city.  The club to
date has scventeen members with afficers as fol-
lows: Ralph Rehm. President: 1Parker Wiggin,
Vice.-president:  larlow  Eppert, Secretary:  Joe
1larlan, Treasurer

Amateur News

The club is progressing rapidly and is certain
to obtain more members in the near fnture. .\s
yet we have no sct but expect to obtain one
soon. Regnlar meetings are held every Thursday
night at 7:30. Al communications sbould be
sent to Harlow Eppert. 841 State .Avenue, Kansas
City, Kansas.

Y. M. C. A. Wireless of Salesburg, II1,

Sends Basketball Scores.

The wireless elub of the Y. M. C. A, recently
sent out the scores of the baskethall tournament.
These scores were sent out three times a day, at
the close ot ‘each session. 12:00 o'clock noon. 6:00
o'elock after the afternoon sessian and at 10:00
o'clock after the nizht session. The towns which

ALL RADIO AMATEURS
ATTENTION!

As all of you know the United
States is now in a state of war with
Germany, and as true-blood Amer-
ican citizens, we are, each and
every one of us, duty bound to obey
the mandates of the U. S. Govern-
ment officials,. The Navy Depart-
ment has been delegated by our
President to close all amateur or
experimental radio stations, no
matter whether equipt for transmit-
ting or receiving, licensed or un-
licensed, and therefore we shall all
have to abide by this decree,
whether we like it or not.

: Theretore, beginning with the :
next issue of “THE ELECTRI-
CAL EXPERIMENTER,” we will
endeavor to feature the Electrical
Laboratoriesin preference to any

: radio stations in the awarding of
the monthly prize of $3.00 in this
department. Now is the time to
get busy and freshen up your elec-
trical apparatus, and incidentally
improve your understanding of
electrical matters, which perhaps
you have unwittingly slighted to a
large degree in your pursuit of
radio-telegraphy. Let her go, boys!

LT
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were Rock

were connccted with Thursday night
Genesee

Island. Peoria. Springheld. Cambridge,
and Monmouth,

Roy 8. Landon had charge of this work. and
under his supervision the bovs are showing an
unusual amount of interest. Recently the bLoys
received and scnt messages to the University of
lowa starion.

Worcester Tech. Wireless Club is Busy.

The Wireless Club of \Weorcester Tech., eclected
Warren B. DLurgess. ‘16, of Hyde Park. chicf
sperator in charge of the maintenance of the
Tech, station.  Twelve new members were vated
fn and plans were di-cust for a series of talks
to be given hy Instructar Carleton D. Haigis of
the physics department on the theory of cleciric
waves and otlier suhjects interesting to wireless
students. The president was empowered to ap-
point a comnuttee to draw up plans of a new an-
tenna to be erected this year.

Hoboken, N. J., Wireless Amateurs

Secure Clubrooms.

The Hudson City Radin Association has sceured
rooms. at 541 Ceatral Avenue. Jersey City. where
they have crected a large aerial and a sensitive
receiving outfit. Cade practise is given every
night to those who desire it.

Election of permanent officers was held  with
the following resulis: P'resident. Joseph F. Grece:
\Vice-president. \William Biedenkapp; Financial Sec-
retary, Frank V. DPBremer: Recording Sceretary.
Clarence Maves; treasurer, William =. Davidsan.

All amateurs in ludson County are invited to
join the association. .\ddress Clarence Maves.
Sccretary. 90 Ferry Street. Jersey City. N.J.. ior
an application hiank.

Waterbury R:;dio Club of

Waterbury, Conn.

The Waterbury Radio Club was formally organ
ized recentty by 13 lncal young men wheo are in-
terested in wireless teleeraphy.  Kinz Sam. the
Chinese young man who is prohably the only Chi:
nese wireless operator in New Encland. took the
initiative in handing the local opecrators together
and the meeting was held in the wireless room
at the Roys' Cluh. E. C. Glavin. an inventor and
3 pioneer in wireless telegraphy study. attended
the meeting and was named as honarary chair-
man. The other nfficers are Robert \W. Culhert,
Ir.. Chairman: Chntan A. Fitch (operator of the
Roys' Clul wircless set), Necretary and Treasurer.
Fhe memhership nf the cluh is I3 just now and
it is planned to increase it to 25 later. . B

The publicity scerctary for the club s King
€am. He stated thac it is the purpose of the
organization “10 further advance and foster the art
of wireless telecraphy in this city™
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EXPERIMENTAL CHEMISTRY.

(Continued from page 123)
chloric acid, and proceed to neutralize them
m the sime manner. After they are nen
tratized, and after appl)-ing the Iitnmis tests,
place in a clean eviporating dJdish  and
cvaporate the soflution  to dryness.  The
cquation for this reaction is |)rac1|c:|l[) the
same except that Potassinmm is substituted

TABLE OF VALENCE.
TABLE NO 1.

MgraLs axp Positivet Nosx Mrral axn NEcas
RABICALS, 1 0 Rante aws,
g 3 B = g 3 B8
2 = 7] F = T
_;:__C__!—-__!—__ __'; = = =
i Mg jAs It I | N i,
Na |[Ca Sh Sn Cl S P Si
K Sr 13 lir IS0, B Si0,
Ag |Ba  [An I 1504 1'(0)y
11 ' |le NO, Coyy 1O,
NH, |Cu  [Cr N (G0, LAsey
Cifz (Ot |Al ClO Call 04| Ast,
Cull: |[Zn ClQ),
o C10), l
Ni C10),
Iy BrOy
Sr 10, l
I'e C. L1400

As we have been constanily referring to metals,
non-metals, positive radicals and negative radicals,
the above table is given now, hefore the sindy of
valence is taken up, so that readers may refer
to it when metallic aud nou-metallic elements are
wenuoned,

for the Sodium, as:—
KOH 4 i

i KCI 11.0
Potrassium Ilvdrochleric Paorassinm Water
[ivdroxid Acid Chlorid

EXPERIMENT NO. 56—

Ditute 1 part of Sulfuric aeid with three
or four parts of water, and place in a
small-lipt beaker or test tube as in the
preceding  experiments, and  nentralize.
When wnentral, hlter, and plice in an cvap-
orating dish and evaporate tn dryness.
Either one of the following cquations will
take place:—

THE ELECTRICAL EXPERIMENTER

explained in the opening of this article.
I desired Sodiumn Sulfate [Na:SO0.| can
Le prepared in the same manncer as aliove,

LXPERIMENT NO. 37—

Neuvtralize Ammanium Hydroxid
[INH.OH] by the preceding methods, and
Nitric Acid [IINO.. Make the tests with
the red amd blue hunns papers.  Evaporate
as Lefore. The produet of this neutrabza
tion canuot be evaporated to complete dry-

ness, owing to the fact that the nitrit
breaks up.

NI OH 1INO, NILNO; 4+ H.O
\nimonium Nitric acid Ammonium Water
11ydroxid Nitrat

The above salts which were prepared by
the neutralization of aci<ls and lases, arc
soluble salts.

Salts can also be produced by the action
of acids un inetals ; below are given methols
of preparing chiorids, sulfats and wnitrats.

EXPERIMENT NO. 58—

Put into a clean test tube about 5 grams
ol zinc and pour over it about 10 cc. of
dilute hydrochloric acid. It will be re-
meinbered that this experiment was per-
formed in a previons instalhnent, IH\rIrn'
gen, Experimental; Jaunary, 1917, issue
ELrctricar Exverinenter], Apply a lighted
splint to the month of the tube and notice
any {amiliar action. Alter the action stops
pour the liquid vpon a filter: then cvap-
orate the /[iltrat [the solution ohtained
alter filtering] i an cvaporating dish. and
note what 1s left.

The rcaction for this experiment is:

Zn 4+ 2UHCI ZnCl. &+ He
Zinc Hydrochloric Zinc Hydrogen
Acid Chlorid

The gas which escapes from the tube is
hydrogen, and by applying a lighted splint
to the mouth a slight explosion shoukd be
caused to occur. The product obtained in
this experiment is Zine Chlorid [ZnCl:].

KOll + .50, KIS, 4 1LO EXPERIMENT NO. 39—
Potassium Sulfuric Puiassium Water ) . .
Hydroxid Acid LAaid] Sulfate Pour about 10 ce. of dilute Sulfuric acid
or [H.SO.] made Ly pouring 3 or 4 cc. of
strong Sulfuric acid to the
» - ¥ water, about 10 cc.. stirving the
Iy ped u-‘ggss%g § lignid constantly, and adding
§§ SR §§ ? Eggé’ §§ the acid in small quanmul:s
RS R = S [Never add the water to the
Alominvm ?ll- e s XMEX (X acid], on about 5 grams of
Ammonim M B ENNRENN scrap iron. It may be neces-
Antimony 5~ B @ @ XXX N & XXX sary to heat the mixture over
dorivmr o eV s leHE PP Wi ¢ | A lot
Bumuets 6 - HeX o NesENe X the Bunsen burner in order to
Codimiom HeBElesoe produce letter action. .Afrer
Colorum BeBErEE the action has proceeded far
Chromum WeeX some time remove from the
Caball We o(] flame, and add alout 3 or 10 ec.
%ﬂ ==;9 [after the Ihqmd has heen fl-
tered]. Alter the water has
- * L ] S
- oy ybdl 1 e Leen added to the solution,

lron A -I000=XHIVXI

Magoesum ¥y - I ®
Mongonese My » I @
Hereury Ky v Ve

place in an cvaporating ish
and procced to evaporate. The

rewctnon for this c\penmun is:
Fe + H.S0, FeSO 11,

Mercury I/y -Hle Tron  Suifuric Ferrous U vdrogen
Hicke! -l Aciil Sulface

Atrssivm If N | EXPERIMENT NO. 60—

"J;’;’;” ;:’: Mix § ce. of water with

Srtim &« M about 5 c¢e. of Nitrie avil

Tin S - [HNOs]. Tlace about 5 grants

In » e M oi copper scraps in a test tube

e - We and add the 10 cc. of Nitric

acid, prepared as above. If ac-

X » Blonk tion does not take place, heat

W - Soluble 2 woler gently over a Bunsen burner.

E]-fﬁfﬁiﬁ'éﬁﬁf;nwwwwm P A deep green solution will

W Sighty solibie 12 wer 2 form, and after the action has

NSolien woter with very WG ocis ~{ stopt, add about 5 or 10 cc. of

@ water aml slowly evaporate, as

Table of Solubltitles. hefore.  1f the evaporation is

carried to dryness the nitrat

KO 4+ H.SO, = K80, 4+ IO ) . will hreak i mto the insolnble

Patassinm Suifuric Yotassium Water  oxid, which will manifest a llack color.

Iydraxid Acid Suliate To avoid this" action the liguid need not

The recasons that two cquations of re-
action which may take place is more fully

Lut it n

154)

he completely  evaporated,
(Continued on page
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“MAN-HUNTING” WITH THE
ELECTRIC CALLING
SYSTEM.
e, twa, three panse one, two 32
on e clectric calling sy m here illus-

Keyboard of Electric “#Man-Hunting”

Machine. it (nstantly Summons the

Desired Party to the Nearest Tele-
phone.

trated. 1t is the prince of man-hunters,
serving as it does (o quickly summon any
particular individual to the nearest tcle-
phone, no matter in what part of the plant
or shop he may be at the moment.

The Flectric k..il[ulL System is prmnnl)
the opt'r'mng mstrument, which iz con-
nected by wiring to a line of signals con-
sisting of either lells, Borns, luzzers, lichts
or whatever other electrical deviees it is
desired to use. These signals are dhis-
tribnted throout the establishment in such
a manner that every foot of Moor-space is
within the sound radius of at least one
signal.

The Calling Systemn has no direct con-
nection with the telephone, but is usually
lacated, for convenicnce, near the tele-
phone central station, within easy reach
of the vperator’s hand. The operating in-

strument may, however, be placed any-
where ou the circuir.

This System operates on oltage of
cither 110 or 220, A. C. ot D It is
always in service and there are no hat-

terics to Canse
trouble or to
e recharzed.
The consnmp-
tion of cur-
rent is  most
cconomical.

The instru-
ment s made
i one univer-
sal model
which has a
calling capac
ity of 45 il
feremit code
numbers
There iz no
hmit to  the
number of
sienaling devices which the instrument will
control, provided sufficient current is let
inte the line to operate them.

The =i nals are controlled by cizht small

levers whielh form the number combinations,

One of
Stroke Call

the Single

Bells.
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An Eleciric Photometer

(No. 1.218,046; issued to Clayion
Laing.)
This device embodies a clever

electrically vpcrated photometer for
use by photographers in accurately
calculating the proper ¢xposure 1or

any strength of light and any Size
lens opening. The instrument com-
prises a suitable light filter and co-
operating shutters, so that ordinaty
daylight may be t_pmpcrly compared
with a standard of light incorporated
in the photometer. he light stand-
ard is composed of a small electric
bulb, and a dry battery with suitable

switch. When equal amounts of
light peuetrate two Special trans.
Jucent hlocks, they appear as one

block; the two balves of the block
perfectly halancing, so that natural
and artificial rays are of equal in:
tensity.

Antenna for Aecroplanes
1,219,550; issued to \Walter
Hahnemann.) J
An improvement in design of
wireless antennae for aeroplanes
comprising a bamboo or other mast

At
’/4 ya‘:l”{m

(No,

supporting one or more insulated
flai-top aerials. The “ground’ ele-
mnent is compensated for by utiliz-
ing the metallic aeroplane structurc;
the *aerial™ e¢lement being cared
for by the special anteuna herc
shown. The inventor has paid par-
ticular attention to the correct de-
sign of aeroplane antennae, with
vespect 1o the pProper mainienance
of the stability and operating char:
acteristics of the aeroplane itself
and claims that the addition of his
antenna to an aeroplane will not
cause it to he unbalanced in flight
or in maneuvering.
Pool Table Register
(No. 1,220,420; issued to \William
11. Heffley.)

An interesting and practical clec-

tro-mechanical device for register-
ing the results of a gmne of paol,
etc., whereby the poot hall as ut
falls into a pocket, closes an elec:
trical contact. This causes a set of

magncts to operate a pawl and
ratchet connecting with the indi-
cating needle in the manuner shown,
aud the dial may be marked off in
any suitable style and colors. The
device can be attached 1o any pool
table without altering or damaging
it, and each table pocket is con-
nected up to the electrical score-
board.

Electrolytic Gas-Generator
(No. 1.219,906; issued to Isaac H.
Levin.)

Elcctrolytic apparatus designed to
Eroduce_h_\'drogcn aml oxygen yases
v subjecting water containing a
sinall quantity of a suitable electro-
Ivte. such, for sxample, as potassium
hydrexid, sulfuric acid, ete., tu the
action of an ¢lectric current, which

o

is caused to flow there-thru from
one electrode to another, both elec-
trodes being submerged in water.
The solution is decomnposed in the
well-known electrolytic manner, oxy-
gen being liberated at the positive
clectrode and bydrogen at 1he nega-
tive elecirode. This invention re-
lates particularly te an clectrolytic
gas generator in which the liquid
acted upon is contained in a suitable
receptacle, having two sets of in:
sulated electrodes entirely indepen-
dent of the receptacle proper.

Radio Arc Transmitter
1,220,072; issued to Louis
ohen.)

(No.

L R
At

g B

Instead of utilizing the ‘'‘com-
pensation wave” methed of radiating
telegraphic signals by means of a
radio arc type transmitter, the in-
ventor has developed a novel scheme
which operates as follows:  \With
the Poulsen system, cnergy is com-
tinuously transmitted, but with this
arrangement energy is radiated only
as the dots and dashes are sent out.
During the “space™ periods no cur-
rent is radiated from tle aerial, the
high frequency oscillations being
shunted thrw a variable resistance
key 8, condenser 5-a and inductance
2-a. This does not affect the npera-
tion of the arc and no appreciahle
sparking oceurs. When the vari
able resistance kex 8, is closed, the

loop circuit will have less resistance
than the antenna circuit, as it is
closed and practically all of the
high frequency oscillations_produced
will flow iu this ¢ircuit. When the
key is opened, the arc oscillations
will charge the aerial instead.

Nscillating-Current Generator

(No. 1,221,034; issued to Lee de
orest.)
Covirf o xer "
cx-

o et — i~

e Nl ) »
> ‘-mmM L 9’ ”l D(:
e O ._‘—

_ An improved method of develop-
ing powerful high frequency oscilla-
tions with a vacuum tube generator
suitably associated witb one or more
oscillatory circuits. The inventor
provides an evacuated buth contain-
ing mercury clectrodes, which pro-
duce a mercury vaper ar¢ within
the bulh. Tweo co]goeleclrodes 9,
and 10, are utilized, 9 being water
cooled, and 10 heing a bent hollow
grid. An_ oscillating circuit is as-
sociated with the two cold electrodes
9 and 10. second oscillatery
circuit is provided tbru inductance
20, and capacity 21. With this ar-
rangement, the oscillations produced
in the first oscillatory circuit are
increased in intensity when the
period of the sccond escillatery eir-
cuit is made equal te that of the
first. The outpur or ““load” circuit
comprises ground 24, inductance 22
and aerial 23.

Combination Radio Receiver and
Detector
(No.

1,219,888 ; issued to Framk

Wallberg.)

An extremely compact ‘pocket™
wireless Set, comprising a tumng
inductance, crystal detector and tele-
phone receiver, all in the space re-
quired for an ordinary watchcase
telephone receiver, The telephone
receiver and detector are connected
in parallel, and this unit in series
with the aerial, ground and tuning
coil. The latter is adjustable
means of a switch; the tunin
is wound about the shell of the
receiver, and the detector is ex:
tremely small, being placed within
the recciver-magnet chamber 2as
shown. The device is held to the
ear when in use, and the switch
turned until the signals eomc in the
loudest.

coil

Electric Land-Toerpedo
1,219,028 issued to Abrabam
Must.)

(No.

Lect o
memper

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10c. EACH

A novel invention comprising an
electrically driven or propelled land-
torpedo possessing several unique
features. As shown in the illustra-
tion, the design comprises two sec-
tious; the forward compartmem con-
taining the charge of explosives and
detonating mcans, while the pivoted
rear unit contains the electric driv-
ing motor and neecssary gears. The
land-torpedo is dispatched from a
trench, and is under constant con-
trol of a soldier in the trench. It
should prove useful in destroying
barbed wire. and other impediments
as when it has reached the desire
spot, the vperator simply pushes an
electric button which detunates the
explosive charge in the war-head of
the torpcdo, 1hus destroying the
obstruction, e torpedo hauls its
electric feed wires after i1, as it
ambles away from the trench.

Electric Gas Buoys for Submarine

Warfare
(No. 1,222,498; issued to Joseph A.
Steinmetz.)

Something quite new in the realm
of war machinery and comprising
a series of highly charged poisonous
“gas buoys,”” which may be attached
10 the exterior of the submarine,
and which are held in clamps, elec-
tro-magnetically contrelled froem the
imerior of the submarine. The lat-
ter may submerge in proximity to a
hostile war-ship and release one_ or
more of the gas buoys. These float
10 the surface and even tho struck
by shell-fire, they will proceed to
liberate a cloud of deadly gas fumes;
which are supposed to eventually
overcome the crew of the war-ship.
The gas huoys may be released and
immediately cut free, or they may
be maintained in position by a cable
as shown, so that they will net
drift away before their task is fin-
ished.

Hood for Concealing Telephone
(No. 1,221,919; issued to Lillian A.
trasburger.)

e

This invention provides a specially
deviseit concealing hood for cover-
ing the telephone instruments 11

lLady’'s Bouduir.” cte.  As
shown in the illustration, the device
comprises a4 wire frame.work pro-
vided with a spring clip and a doll’s

“AMy

head. The attachment is ;uilably
drapt and at the rear it is pro-
videsd with a sliding curtain.  To

use the telephane, it is hut neces-
sary to grasp the skirt of the figure
and turn the whole outfit around
180 degrees., when the rear curtain
ean he shd sideways and the re-
ceiver moved from the hook,
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Under this heading are puhlisht electrical or mechanicnal ideas which
known to themselves,
We lurthermore call aitention to our ceicbrated Phoney
I*atent Offizz for the relief of all suffering daffy inventors in this country

our clever inventors, lor reasons hest
not patented.

ag well as lor the entire universe.

We are revolutionizing the Patent business and OFFER YOU THREE
I{ you take your Phoney
Patent to Washington. they charge you $20.00 for the initial fee and then

DOLLARS! $3.00 FOR THE BEST PATENT.

2% V. A.C.
6ue 5. G.

No.

SELF

To IVhomsezer It Might Coucert:

Be it knowed to all unknown and all
other straphangers at laruze, as well as atl
those cunfined it solitary confinement
thruout the world, that 1 Saloinon Tad-
deus Raphangr of the City of Rushour
in the State of Deliriumtremens, have de-
vised, designed, designated and developed

THE ELECTRICAL EXPERIMENTER

Phoney Patents

have as yet
PAY YOU $3.00 and
save $43.00 ! !

Patent examiners
Jiffy.

_Phoney Patent Offizz

S. T. Raphangr of Rushour, D. T.

PROPELLED

all the power and lots to spare hesides.
heing furnished by the swaying straphang-
ers themselves, The excess power can be
nscd to light the ear and charge a stor-
age battery, which in turn way drive the
car when tralhc s Light.  DBut this s by
no means all, By providing alt seats with
a spring attachment, the seated passengers

you haven't a smell of the Patent yet,
eénl, you mus! pay another $20.00 as a final fee.

129

After they have allowed the Pat-
That's $40.00 ! 1 WE

rant you a Phoney Patent in the hargain, so you
When sending
he sure that it is as daffy as a lovesick bat.
Simple sketchea and a short description will help our statf of Phoney
to issue a Phoney Patent on your

in your Phoney Patent application,

The daffier, the better,
invention in a

Patent Rattled

TROLLEY

torn drives the motors 5 under the car.
The motors being geared to the axles drive
the wheels of the car. The car wheels
hemng: off center, as observed, will give the
trotley car a pitching motion like a ship
in a swell. This greatly aids in morc effce-
tively swaving and bumping the passengers,

The seated passengers when rising up

an invention of the most far reaching con-  wilt bump up and down niccly, and 1 found and down on their spring seat perate
— .
. 3 s
7
K
’J

fill

Straphangers All Over the Universe As Well As Trolley Car Magnates Will Rejoice At This New Invention.

Not Oniy Do the Sway-

ing Passengers Now Propel the Car, But They Experience All the Variegated Experiences of a Sea Trip and Ail for a Nickel.

sequences to a long suffering traveling pub-

ic,

It is a well known, altho deplorable fact,
that the modern trolley ear for cconomic
reasons of all traction companies are cquipt
with rather oval as well as “fat” wheels.
The tracks oo, arc of the scenic railway
type, fashioned after thie camel’s back, i. e,
hitl and valley with 15 hills and 29 wval-
leys to the running yard. These modern
refinements are necessary to shake vp and
bump the cars vigorously, this action be-
ing required to pack the passengers tightly
imto the car and to jingle the passengers’
nickles, so the fatter can be extracted easier
for the conductor’'s rake-off.

Having i mind these points and know-
ing that passengers always sway to and
fro in all our trolleys in a truly alarming
manner, 1 conceived the brilliant ilea of
utilizing this prodigious encrgy, now going
to waste. In my researches 1 quickly found,
that if you start the car on an incling,
no further potwer is reguired to propel it,

this to be far more pleasing than being
bumped up and down on hard seats. It
is also very healthy, for the digestion is
greatly improved, especially after heavy
meals. It will “scttle” the lLeartiest meal
wonderfully, 1f the public comes to rea-
hize this it will patronize my new self-
propelling troiley in a mamner undreamt
of by the most voracious triaction com-
pany sharcholder. No power house nor
trolley wires being reqnired, the company
will inake enormous profits, and it will
Le able to issue a package of chewing gum
and 10 trading stamps free with every
tickel ride.

Referring to the patent drawing we find
fhat 1 is the strap on which the strap-
hanger navigates. Every time he sways he
cxerts a pull of about 150 1bs. on the strap,
and by means of a pawl and ratchet ar-
rangement momnted on a common shaft
passing thru the length of the trolley, the
shaft begins to rotate. The power is then
conducted by belts 3 to dynamo which in

www americanradiohistorvy com

coears 4 and the resulting power is also
conveyed to the belts 3, this {urnishing
additional power.
What [ claim is:

1° A wircless troltey, operated solely by
straphangers.

2° A seli propelled fat reducing trolley
stimulating digestion and preventing in-
digestion

3° A trolley car eciving passengers all
the experiences of a sea trip {or a nickel.

In consternation whercof, 1 have there-
fore resolved aud caused to le appended
and imprest hereumo and hereunder the
crest of my family shoe tree with my leit
uppermost hind . foot this 16th day after
the "ad vent of anyv deceased maiden aunt’s
German measles, in the presence of three

witnesses
S. T. RAPHANGR.
By his Attorney
Thomas 1. Bensosn,
Phila., Pa.

Hittyncssee:
A. 117 Gosean,
I. A Indsteh,
C. U. Titout
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T

matter of sutficient interest will be publisht.
1.

This department is for the sole benefit of all electrical experimenters.

Rules under which questions will be answered:

Only three questions can be submitted to be answeved.

2. Only one =ide of sheet 10 be Wriiten on: nuiitter MUSt he typew
3. Sketches, diagrams, etc., must be on separate sheets. 1
% If a quick answer is desired by mail. a nominal charge of 25 cents is made fo
search work or intricate calculations a special rate will be charged, Correspondents

answered.

RECORDING VOLTMETER.

(785.) J. Hassel, Baltimore, Md., asks
Q. 1. \What is a recording voitmeter ?
A. 1. A rccording voltmeter 1s an n-

strument iwhich permanently records the
potential that exists between points 1 an
efectric circuit during any definite period.
It consists of nothing more than an ordi-

e

voraing umerer

Connectlons for Calibrating a Recording
Vaoltmeter With the Aid of a Standard Volt-
* meter and Twao Rheostats.

nary voltmeter, the armature or moying
clement of which carries a small writing
pen, that traces a ciirve on a moving strip
of paper. The variation of the em.i. n
the circuit is indicated by the variation of
the traced curve. The strip of paper which
receives the record is moved by a special
clock mechanism. .

Q. 2. For what purpose are these in-
struments most adapted?

A. 2. They are generally employed in
power-houses, where it is required to know
the exact voltage conditions of the line
during certain periods of the day.

Q. 3. Are these instruments sufficiently
accurate to warrant their use in laboratory
work? How are they calibrated?

A. 3 No. Most of them require a large
correction factor. Their accuracy depends
upon the degree of voltage variations, as
the friction between the pen and paper is
somewhat great when the moving element
1s caused to move frequently.

The wiring diagram herewith gives con-
nections of a recording voltmeter for cal-
ibruting the same with a standard volt-
meter.

IMPULSE EXCITATION. _
(786.) Daul Magdale, Hackensack, N. ],
desires 1o know

(. 1. \What is meant by impulse excita
tion? o
A. 1. Linpulse excitation is a mcthod of

exciting the antenna by means of an oscil-
tatory circuit which is highty damped and
the coupled secondary or antenna circuit
receiving an impact or shock from the pri-
mary circuit, and permitting this secondary
circuit to oscillate with as little damping
as possible, The primary oscillatory cir-
cuit is so adjusted or tuned that a single
impulse 1= produced.

0. 2. I: the quenched spatk gap system
operated on the impulse excitation prin-
ciple?

A. 2. Yos; but it is not an ideal im-
pulse excitation, since the primary of the
circuit is not permitted to be highiy damped.
Furthermore. the oscillations of the pri-
mary are perindicaliy evclonic amnd not im
pulsive or semi-period oscillations, as that

Questions will he answered here for the benefit of all, but only

rltten or else written in ink; no penciled matter considered.

Questions addrest to this department cannot be answered by mail free of charge.
r each question,
will be informed as to the fee hefore such questions are

If the question entail considerahle re-

obtained from an ideal impulsive excita-

tionl transmitter.

RADIO BOOKS.
(787.) Andrew Colly, Oxster Bay, L. 1.,
1

d3R3

TO QUR FRIENDS.

Do you realize that not one day
passes when we do not receive from =
150 to 250 or morc letters addrest to

g the “Cutestion Box'? If wwe were 1o ¢

= publish all the questions and answers
e would require a monthly magasine
five or six times the size of The =
Elcetrical  Experimenter  with no =
otlrer matter but questions and an- =
swers!  Of late the influr of Ictiers
has become so heavy that scveral of
our associales hawe been foreed to
discantinue tmportant cditorial wwvork,
in order to answer the mail. This e
are certam you do not wish. You do
not twant your magasine ta lower its 5
present high standard. You twant the
best, the wery best, and vou know we
aczver hove failed you wvet.

Morcover the wmultitude of letters
are wholly unnecessary. Most of the
questions we arc asked cvery day
have "been answered before o the
Qucstion Box. Therefore erc you
sit dowen to write to nus, look ovcr
vour back numbers and nine tines
eut of ten you will find the answer.

Il'e strive hard to publish only
such matter as has not appearcd be-
fore in our colwmns, and for that
reason only a smoll fraction of quc-
ries of those reecived by us dre uc-
tually publisht.

Kindiv note, thercfore, that i the
future e cunnol, i your own in-
terest, ansicer questions by mail, free
of charge.

For questions requiring  immedi-
= gic answer our fee is 25c. jor the —
first ordinary question und 25c. far
cach additional question.  1¢ will
gludly adzvise fee foar special qites-
tions citailing  considerable  calen
lations or rescarch.  Stamped' and
addrest envelope should be enclosed
with the querics and, morcover, auy
sketehes accompanying them should
he made on scpurate sheets. And

r’UUIF be briff.
THE EDITORS.

o

Q. 1. Where can 1 Iy wireless hooks
describing in detail the complete theory of
radio cngineering, and also a text-book
giving complete data as to the design and
opcration of radip apparatus

A. 1. We would recommend the follow-
ing books, which we helieve will give you
all the desired information: DBy [. A
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Fieming, “The Principles of Electric Wave
Telegraphy,” $10.00; by J. Zenneck, “Wire-
less Telegraphy.” $1.00; Eccles’ “\ireless
Telegraphy and Telephony,” $3.50. We will
send any of these books on receipt of
price

Q. 2. Are all the Radio Amateurs of
this country to remove their aerials and
apparatus in this present crisis?

A. Orders have already been given
to instruct all Amateurs thruout the coun-
try to remove their aerials. The instru-
ments were not asked to be removed or
confiscated by the authorities up to the
present time,

WIRING DIAGRAM.

(789.) Peter Hancock, Toledo, O,

wants:

1. A wiring diagram of a short wave
regenerative Audion receiving outfit.

A. 1. The appended diagram gives the
proper connectious.

2. How can I eliminate the noises
produced in the receiver when the Andion
1s in operation? This effect is even ob-
tained when the receiving instruments are
disconnected from both the aerial and
ground.

A. 2. The noise which you are experi-
encing is due to a constant electricat charge
on the grid of the Audioh, which causes
the grid condenser to charge and discharge
unperiodically ; consequently affecting the
receivers. This trouble might be eliminated
to a certain degree by shinnting a high re-
sistance “leak” path across the grid con-
denser. It must be a non-inductive leak
and can be made very readily by marking
upen a shect of paper a pencil mark aud
connecting the ends of this line across the
condenser. A little patience in making the

proper. thickness of line will be required
before proper results can be obtained.

; Avdion
=t
-

-~ l

Hook-up for a Short Wave Regencrative
Audlon Radio Receiver,

WAVE LENGTH OF ANTENNA.

(790-A) Thomas Lowman, East Pitts-
burgh, I'a, inquires:

Q. 1. Can you give me the wave length
of an antenna which consists of four wires
00 feet high, 100 feet long, and the wires
separated 2 feet!

A. 1. The wave length of this antenna
1s 300 meters.

Q. 2. Suppose 1 desire to use this an-
tfenna with a transmitting station, which
will comprise a 500 watt 60 cycie trans-

(Continmued en page 137)
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Who Gets $200,000,000
— Tire Profits?

An amazing condition revealed in the tire business. Terrible
waste shown by methods of selling automobile tires. How one
tire man plans to cut the cost of tires to the consumer revealed

Tire Chain Stores Offer Solution of Problem

By M. E. PHILLIPS, “Staff Correspondent’” (Home Magazine)

NOTE.—The following article, written by our staff representa-
tive, outlines plans for a giant chain of tire service stativns and
stores which it is predicted will greatly lower automobile upkeep
costs. A unique co-operative plan which has been tested out
and found successful. QOutput of splendid factory already secured,
more to follow. The success of other chain storcs and the tre-

mendous growth of the automolile industry—consequently of
the tirc husiness—makes this onc of the most attractive and in-
teresting enterprises. \We have made ¢very effort to verify the
statements made here and to the best of our knowledge the
statements are accurate and the estimates conservative.—(Pub-
lisher Home Magazine.)

~ Who gets the $200,000,000.00 A YEAR TIRE
PROFITS?

Do you kuow that the cost of producing a tire
is possiblyy ONE-THIRD of the price you have
to pay? That a small tire you pay $15.00 {or
costs aliout $5.00 to manufacture? That the
tire costing about £20.00 to build fias to retail
for about $60.00°?

Do vou know that the tire manufacturer is
satisfied to sell his tires for very little over
the cost, and at only a fraction of the retail
price?

\Where does the halance go?

Wlo then gets this enormous “cut in” on
the tires you buy?

DO YOU? Of course not.

Who, then?

Well, the JOBBER gets a BIG slice.

The WHOLLESALER gets another
stice.

The RETAILER gets HIS SHARE.

The rest goes into advertising, dealer’s helps,
adjustments, ectc.

Meanwhile YOU, Mr Tire Buyer, pay the
100 per cent price and worry about the high
price of upkecp of vour motor car.

WILL CUT TIRE COSTS

A clever tirc man, a man with intimate
knowledge of the tire industry, a man with
breadtl of vision and econoniic principles, has
scen this enormous \WASTAGE in the tire
business and has cvolved a PLAN that will
revolutionize the tire selling business.

He argues that TIRES COST TIE CONSUMER TOO MUCH.

Ile savs 1hiere is 1o reason ou earth why the tire buver shonld
have to pay this enormous hurden of profits and selling costs
If tires €an be made for ONE-THIRI]) of the actual retail prices
they can he sold FOR LESS than prices now charged for them and
still pay lcgitimate profits. ILLARGE PROFITS, becanse of the
volume of business a company offering such savings is bound to
achieve,

This far-sighted man is a PRACTICAL TIRE MAN. As a
manufacturer he has MADE GOOD. He is a PRACTICAL
BUSINESS MAN, with all a practical man's dislike for waste.
He has proved bis cenius for oreanization ancd hix things.

This man is Mr. J. G. Feist, I'resident of the National Rubber
Comnpany of New York.

PLANS CITAIN OF STORES

Mr. Feist's plan is to establish n chain of tire service and store sta-
tions fromn Maine to California. and Canada to the Gulf of Mexico.

The National Rublher Company of New Yark has been organized
with strong men Lehind it and it has already sceured the output
of one entire factory as the nucleus of this chain store plan.
More factories will he added as the chain exteuds and the need
of more tires hecomnes evident. The first factory whose product
lias been acquired is the National Rubler Company of DPottstown,

BIG

The Famous Philadelphfa Experimental Tire Service Store that Proved to President Felst
of the National Rubber Company the Practical Possibilitles of Tire Chain Stores, Located

at the Corner of North and Broad Streets,

Ta. manufacturers of the famous National Speedway Tires and
National Red Tuhes.

The NATIONAL SPEEDWAY REDWALL TIRES are s
GOOD that they are sold under the strongest GUARANTELE
1o he had.

The company agrees to replace FREE any tire that docs not
outlast and ontwear any tire of any make or price of the same
size tested under the same conditions.

This company now has a production of 1000 tires and tuhes a
day and is being enlarged to a much greater capacity. \Vhen
the distribution excecds the capacity of this plant, new plams will
be started or bouglit in different sections of the country, or their
outmits contracted for in order to bring up the production to the
necessary number of tires.

Mr. Feist proposes to sell tires at a MUCH LOWER PRICE
than is now being charged for goad tires clsewhere.

He plans to give SUPERIOR SERVICE to tire huyers,

He will pive them a BETTER TIRE. He anticipates that in
doing this his company <will prove the greatest profit maker in
the conntry,

ENXPERIMENTAL PLANT A SUCCESS

Mr. Feist is not building his company’s future on imarination
or theory. Before maturing his plans he opened in Philadelphia
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Boston Service Store of National Rubber Company, Located at 557
Columbus Avenue.

a station such as he proposes to establish elsewhere.

This is what his Philadelphia service station and store does;

It sells tires below the average price of high-class tires of equal
size and quality.

1t delivers tires PUT ON YOUR CAR. ;

You phone in that you necd a 34x4 tire and give your address.
A mechanic picks vp the required tire, puts it in the carrier o‘f a
motorcycle and speeds off to your address. (;rn arrivai he iakes
off your old tire and puts on the new one. No trouble, no mess.

If you want your old tire repaired he takes it back with him and
it is delivered as soon as repairs are ade,

You have saved time, labor, worry and money.

The success of this first service station PROVES what REA-
SONABLE PRICES, HIGH QUALITY GOODS, EFFICIENT
SERVICE will accomplish. FProfits are large becanse of volume.
The Philadelphia service station already has 11,000 CUSTOM-
ERS. (Not tire sales, but CUSTOMERS.)

\Vith this established PROOF of the value of this new departure
service, AMr. Feist has orpanized a company to establish National
Rubber Company SERVICE STATIONS and swres all over
the country. His plan provides for opening 500 stores the first
vear, if possible, and more stores year by year as the company
grows.

OFFERS GREAT OPFPORTUNITIES

The OPPORTUNITIES offered by this cham of tire service
stores are self-evident.

CHAIN STORES of all kinds have been enormously success-
ful. They have built up some of the greatest fortunes in the
country. They have made original investors enormously rich.
And this in spite of the fact that most chain stores have deali
only in articles selling for a very small sum. HOW MUCH
GREATER should be the profits of a chain of stores selling a
product whose every SINGLE SALE equals the sale of HUN-
DREDS of the articles sold in most chain stores?

The UNITED CIGAR STORES. selling cigars, cigarettes and
tobacco. average LESS THAN 20 CENXTS PER SALE. The
National Rubler Company averages MORE THAN §20 PER
SALE. with proportionate profits.

THE WOOLWORTH STORES cell 5 and 10 cent articles.
Yet they have made many millions and the highest office building
in the world was built ont of these nickels and dimes.

The REGAL SHOE COMPAXNY with its chain of hundreds of
shoe stores, has made its owners rich. So have the \\alk-Over
Shoe Stores, the \W. L. Douglas Shoe Stores. All chain stores.

The TRULY WARXER Hau Store chain has accumulated
wecalth for its owners.

The Great Atlamic and Pacific Tea Stores. the Jewel Tea
Stores, the \cme Tea Stores, all chain stores, have made millions.

The several chains of drug stores, of grocery stores, of clicap
restaurants, have all made fortunes.

The reasous for this uniform snccess are numerouns.

In the first place. operating a ‘‘chain of stores” of any kind
rcduces the cost operation—what is known as OVVERHEAD EX-
PENSE—t0 the minimum.

Sccondly, the purchasing power of tlie buver who buyvs for
hundreds of stores is 50 enormous that he can pretty nearty make
his own price. He gets ROCK BOTTOM costs on everything.
\Woolworth can sell for 3 or 10 cents articles that often retail at
from 25 to 30 cents because he buvs outright entire factory pro-
ductions. The manufacturer who sells his whole outpui to one
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man for cash, eliminates all seiling expense, salesmen, advertising,
collections, etc., and can sell for a quick turnover. and will vet
make more profit in the end. That's how the chain store buver
can buy at such a low figure that he can sell goods that retail
generally for 25 cenis for 5 and 10 cents.

Then. the chain store man nearly ahvays buvs FOR CASH.
That means he takes advantage of every cash discount and by
paving cash he enables his maunfacturer 1o buy for cash and get
a similar benefit. So it becomes an endless chain of savings which
benefits the nhlimate consumer of the product.

ECONOMY OF CASH BUYIXNG

The chain store tnan uses his cash to buyv evervthing. He buys
everything the same way. He buys his fixtures, his delivery
wagons—if he uses them—his every necessity at the lowest bulk
price, and bulk with the chain store man means tremendous bulk.

If these chain stores, selling articies that retail for such a small
price, can earn such fabulous dividends, what will a chain of tire
service stores earn with the big sales it will make; sales averaging
$20 apiece?

It doesn't take a prophet to Jook into the futnre and see the
magnificent accumulations of dividends that should accrue from
such an enterprise.

It isn't hard to foresee what the earnings of such a chain of
stores can pay in say ten years from today. By that time the
chain should extend to every city of any importance n the coun-
try.  This may mean thousands of such stores, becaunse there are
in the United States 1.2 towns of 3,000 or more inhabitants
and over 100 cities having a population of 53,000 or over. The
small towns, say the towns under 10.000, wounld require only
one such service siation, while the larger towns would reguire
a number of them.

THOUSANDS OF CHAIN STORES

To give you an idea of how many stores some of the big chains
have, it is enough to mention the Great Atlantic and Pacific Tea
Company, with over 1,500 retail stores; the United Cigar Stores,
with over 1,000 retail stores; the \Woolworth Company. with over
1,000 stores, etc.

The tremendous growth of the automobile industry—a growth
that is gathering size and iinportance cvery day—makes this pro-
jected chain of tire service stores all the more important.

At the beginning of 1917 there were approximately THREE
MILLION autos in use in the United States. According to last
United States census, there were in 1910 (date oi last census)
01,972,266 inhabitants in the U. S. It is calculated that there are
now at Jeast 120,000.000 people in the U. S. At this rate, there
is one anto in the U. S. for every 40 people. In many of the
states, the ratio is higher than one for every 16 people. This
means that THERE IS A TREMENDOUS POSSIBILITY FOR
MORE MACHINES.

According to the best informed automobile aunthorities, it is
calculated that there will he added at least 1.000.000 auto users
during the year 1917, bringing up the total close on to FOUR
MILLION AUTOS in actual nse in the U. §. \With such an
enormous distribution of cars, and all the automobile factories
of any account way behind in deliveries, an enmormous supply
of tires will be required to keep these autos running.

24,000.000 TIRES NEEDED

Very moderate estimates place the number of tires required
on each car at EIGHT PER YEAR. Each auto MUST HAVE
FIVE TIRES, four on the wheels and one spare tire. It is an
ultra conservative estimate, therefore, that place: the required
number of tires to meet the needs of 1917 at SIX PER CAR.
At this rate 4,000.000 automobiles wiil require 24,000.000 tires.
This is truly AN AMAZING FIGURE for an industry that is
only a little over a dozen vears old.

The distribution of these cars is centered at present in certain
sections. ‘MWhen the other sections have awakened to the advan-
tages and uses of the automobile and iis economy for travel and
commercial purposes, it is more than likely that the distribution
will be much more even.

It has been estimated by statisiicians that there are Ol ER
TEN MILLION wmen in the U. S, who should be. and probubly

=

NaTIONAL Dommss Co. oF N.Y.

—

Narieunt Russen. ‘u»'.c—!‘ Y

Chicago Store of National) Rubber Company, the Third in the Chain.
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soon wwill be. auto owners. These are men who, becanse of their
business, their financial condition and their positiun, should be-
cone automobile owners.

There are upwards of seven million farmers n the U. S., and
of these a larce percentage witlt probalily heecome owners of auto-
mobiles. |ust now only about 7 per eent of the prosperous farmers
own antomobiles. The farmer 35 today the RICH MAN of the
U. S. e has heen getting the bigrest prices ever paid for crops,
he has by scientific farming int‘rc:IM'({ the yvickl of his acres,
andd e has been fortunate in getting big crops when the price
was highest.

For the~¢ rcasons, TIE FARMER 1S USUALLY PROS-
PLEROUS and he is putting some of his riches into 1he conforts
and conveniences of an automobile.

\With such prospects, with such o tremendous ficld tu connuer,
with the SUCCESS that has attended the FIRST UNIT of the
National Kubler Company chain of service stores, it is not hard
fo visuatize the ENORMOUS POSSIBLLE PROFITS from tlus
cuterprise,

Officers and Officials of the National Rubber Company of New York,
Have Made the Making and Selling of Tires Their Life Work, Both as Manufacturers

and Branch Managers.
the Tire Business Grow from the Experimental Stage.
tors in the Manufacturing of the Best Tire that Money Can Make.
1s Superintendent of the Plant,
Making of the Best Known Tire in America.
Co. as Agency Organlzer. Mr. Doughert
Formerly With the Lee Tire Co. H. A,

HO\W PROFITS PILE UP

Tven a casual consideration of the subject makes the figures
run into such amazing cohunns of profits that the very thought
is stagpering.

The great carnings of chain stores of all kinds has been in
the aggregate.

When von take 1,000 stores and pile their profits in one great
heap, you have a formidable aggregate—an aggregate which
doesn’t have to Le very large in the individual case to make up
this magnificent total.

Let ns take into consideration one unit and then sce how it
works ont.

Firstly, we must remember that these service stores arc oper-
ated at a winimum of cuxpense. Being administered from the
cendral oftice, whose costs of operation are spread over the whale
chain, the local stores require only inexpensive help. The man
wlio operates a store of his own expects to make A GOOD
LIVING out of it for himself AND A GOOD I'ROFIT lesides;
he has to pay for evervthing on the high price of individual
purchases. He has to have eflicient help, has to advertise and,
of course, he has fixed charges for rent, light, taxes, insur-
ance, ctc.

CHAIN STORE SAVINGS

The chain store hires only the nccessary help, it climinates
the owner's living and profits. It buys in cnormous quantitics
A
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They are Ploneers in the Tire Business; They Have Watched
Today They are Large Fac-
Mr. Walsh, Who
Has Been for 23 Years In Active Charge of the
Mr. Sperry Was With the Deere Plow
Has Been a Tire Representative for Years,
amoree Has Also Been a Branch Tire Store
Manager and General Tire Salesman With Several of the Big Companies.
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at prices that make the prices the individual store owner pays
seem  preposterous; it pays the minimum for taxes, lor insur-
ance and the advertising expense ol operating i~ carricd in bulk
by the parcut company, aud this 15 dinded pro rat@ so ihat eacn
individual store pays only a small sum as its share of the adver.
Lising expense.

Tires are bonght at actual contract price {from the manuiacturer
and so charged agains the store, much cheaper than the average
tire store nun can buy them.

We then have EXNPENSES PARED DOWN TO THE BOXNLE,
probably HALF WIHAT THEY WOULD BE UNDER ORDI-
NARY CONDITIONS, And we have the most attractive kindd
of a proposition to offer to the tire buyer—THE BEST TIRE
ON TUHE MARKET AT MUCH LESS than he would have 1o
piy clsewhere; A SERVICE NO OTHER TIRE CONCERN
GIVES or can give, GUARANTEED SATISFATTION backed
up by a company operating a nation-wide chain of stores.

With so much to offer and with such splendid profit-making
advantages it is not hard to look into the iuture and sce every
store paying a big profit and the company earn-
g dazzling dividends.

\What may one store earn, you may ask?

Jet us do a little figuring;

Firstly, the EXTIRE FACTORY SELLING
EXPENSE 1S ELINMINATED—the entire output
of the factory heing sold to one customer—the
chain store,

The saving of the traveling expense and sales-
man’s salaries and commissions. The saving of
advertising and promotion expense, The added
office accounting and credit expeuse.  All these
are SAVED Ly the chain stores. In these items
alone is found a selling cost of at least 20 per cent.

On top of that the JOBBERS' DISCOUNT OF
40 PER CENT 1S \WIPED OLT.

No thinking man or woman has to be told that
the NET SUJL the manufacturer receives ALONE
CONTROLS THE QUALITY AXND QUAN-
TITY of materials used in making tires, because
ONLY AND SOLELY from this NET SUM is
the PROFIT derived.

Because of the TREMENDOUS OVERHEAD
selling and distributing expense. the enormous dis-
counts demanded by the jobber, the wholcsaler and
the retailer, if the manufacturing cost were TOO
HIGH or even over his competitors. then added
charges. as described here, increase out of propor-
tion and the consumers’ prices would be prohibitive.

Hence, in National Speedway Tires most of the
factory sclling cost is put in the tire in ADDED
QUALITY AND QUANTITY, and the wusual
trade discounts are divided with the consumer.

PROFITS OF CHAIN STORES

We now come to the question of the profits of the
chain stores of each umt and ol the chamm in the
aggregate.

After a careful scrutiny of costs of mannfac-
turing, of operating the chain store—each unit—
and fignuring a retail price on the tires at a sensible
reduction over average price of tires of equal size
and nuality we find that there is still possible an
average margin of § per tire. This is "AVER-
AGED"” because some of the tires will pay more
profit while some will pay less, but the average has been <hown to
be abont $5 per tire sold.

This is evidently a CONSERVATIVE ESTIMATE.

If each chain store sells ONLY 10 TIRES PER DAY, we
have each storc carning a profit of $50 a day or $30.000 a day
profit for t,000 stores.

$50.000 profit per day for 365 days in the year—tire service
stations arc busier Sundavs aml lolidays than other days—FI16-
URES OUT THE ENORMOUS TOTAL OF $£18.250.000 A
YEAR PROFITS.

You will realize that an estimate of only ten tires per day
is very small. When vou cansider the tremendous advantazes
of dealing with the National Rubber Company scrvice stores,
the high class product, the low price, the good service given in
the wayr of instant special deliveries, placing the tire on the car
and taking away the injured tire for repairs, it iz not hard to
nnderstund why these siores should do an enormons business.

Ten tires per day is a very low estimate of the possibilities,
bt to be even more conservative, let u:z cut down this estimate
by half. Let us suppose that the stores ouly AVERAGE FIVE
SALES PER DAY. Let us see how thiz figures out.

FIVE TIRES A DAY, showing an average profit of $23 per
day per store, one thousand stores will. therefore, pay an_esti-
mated daily profit of $25,000. For 365 dav: in the vear, THE
ENORMOUS TOTAL WOULD BE $0126000, and it would
he a mighty small store that couldu’t sell five tires per day.

These Men
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These figures are staggering when vou analyze the accumu-
lated profits of hundreds ol stores all over the country, each
contributing its auota ol profits from many sources.

A GOLD MINE OF PROFITS

You will note that no estimate has been made of profits from
sale of tubes and trom the repair department, which shounld also
be profitable.

ft will, of course, take time to build up such a large chain
of service stations, but it a few years, with the growth of the
chain and the enormous increase in the automobile industry
and number of cars in use, THIS CHAIN OF TIRE SERVICE
STATIONS SHOULD BECOME A VERITABLE GOLD
MINE OF PROFITS FOR EVERY STOCKHOLDER WHO
BECOMES INTERESTED IN TH1S COMPANY NOW, when
its shares can be acquired at a low initial price.

The National Rubber Company, of New York, is incorporated
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WHAT THIS MEANS TO AUTOISTS

Let us study it over. $30 invested in ten shares of this under-
wriimg stock will save the automobile owner 25 per cent on
his tires. If his bill for tires runs to $200 a year, he will be
saved, therefore, $50. That neans that the stock will have paid
him 100 per cent on his investment or 30 per cent on the par
value of the stock, which, computed on a stock's ability to earn
5 per cent, will make his TEN SHARES REPRESENT AN
INVESTMENT OF $1,000 FROM AN ORIGINAL INVEST-
MENT OF $50. Then if the company begins paying dividends,
the stock should go to par and over if the dividends amount
to more than 5 per cent.

When the company gets on a 10 per cent dividend basis, the
stock he bought for $50 should represent an investment of $200.

When it pays 30 per cent, it should have an INVESTMENT
VALUE OF $1,000,

Section of Tire-making Department.
the Finishing Touches to

National Redwall Speedway Tires.

Here a Small Army of Workmen Are Constantly Employed Putting

These Worknten Are the High-skilled

Labor and Their Rapidity and Efficiency Are Wonderful.

under the laws of the State of Delaware, with a capitalization
of 500,000 shares of the par value of $10 PER SHARE, ALL
COMMON STOCK, SHARING EQUALLY IN PROFITS
AND CARRYING FULL VOTING POWER.

THE STOCK IS FULL PAID AND NON-ASSESSABLE.

For the purpose of establishing the business on a right basis.
the directors have set aside 100.000 SHARES OF THIS STOCK
TO BE SOLD TO THE PUBLIC.

Their idea is that by obtaining a wide distribution for this
stock, they will enlist local interest in the Jocal distributing and
service stations of the National Rubber Company.

-UXNDERWRITING STOCK OFFER

This UNDERWRITING SYNDICATE STOCK is offered in
five different allotments.

The first allotment will be sold in lots of not less than TEN
SHARES and not more than 100 shares at $5 per share, or
half the par value of the stock.

This first allotment of 20,000 shares is the only stock of the
UNDERWRITING allotment that will be sold at this Jow price.
The next allotment will probably be sold at from 40 to 50 per cent
advance in price as soon as the first allooment of 20,000 shares
is disposed of. Further allotments at further increases as war-
ranted.

It is desired—as nearly as possible—to place every share of

So when the company is in a position to pay 50 per cent
dividends, this stock should represent an investment to the auto-
mobile owner of $2,000. figured on the basis of the dividends and
savings it will give him on his tire purchases. And all from
an original investment of $50.

\When the company reaches its full development and its 1,000
or more stores begin piling up bLig profits, such as we have already
ficured on, profits that mean exceptional dividends. THIS ORIG-
INAL INVESTMENT WILL HAVE ACCUMULATED A
PHENOMENAL VALUE.

NO AUTOMOBILE OWNER CAN AFFORD TO OVER-
LOOK SUCH AN OPPORTUNITY.

A blind man could see the possibilities presented in this under-
writing offer, an offer so liberal that the directors had to confine it
to a small amount of stock.

AN EXCErTIONAL OFFER

The offer of the stock at §5 per share (par $I0) is in itself
a tremendous inducement, hut when it is conpled with the offer
of the company to extend a discount of 23 per cent on all tire
and tube purchases made through the company, it becomes so
extremely attractive a proposition that NONE CAN AFFORD
TO IGNORE IT.

The savings in tire costs alone should pay for the stock of
those who accept this offer.

The Splendld Modern Character of This Ideal Plant |s Shown Clearly in These Plctures, With Its Strong,
Clear Light, Fine Equipment and Good Flooring. Ideal Conditions for Turning Out High-class Work.

this UNDERWRITING stock in the hands of owners, or pros-
pective owners, of automobiles, who will become immediate pa-
trons of the chain stores and who ARE ALSO OFFERED AN
INDUCEMENT TO BECOME BOOSTERS FOR THE TIRE
SERVICE STATIONS. THIS INDUCEMENT CONSISTS
OF A CASH DISCOUNT OF 25 PER CENT UNDER THE
STANDARD LIST PRICES FOR ALL TIRES SOLD BY
THE NATIONAL RUBBER COMPANY TO ITS SHARE-
HOLDERS.

An automobile owner, thercfore, has a double interest in buy-
ing this stock.

The saving alone in tire Lills for a year should pay [or this
ten shares if he buvs at this price and he will have, besides
tl]ae savings in tire costs, and dividends which the company de-
clares.

IS THIS INVESTMENT WORTH WHILE, voit may ask?

This, in itsell, makes the proposition attractive. But when the
future of this company is analyzed and the possibilities it offers
are considered, the offer hecomes immensely more attractive.

YOU NEED NOT NECESSARILY BE AN AUTOMOBILE
OWNER 1oday to accept this offer. Your stock in the National
Rubber Company will entitle you to this 25 per cent discount
on tires and tubes JUST AS LONG AS YOU REMAN A
STOCKHOLDER. Later, when you buy an auto, you'll be able-
to buy tires at this great saving.

You_ oiten hear it said’ that if you had a chance to invest
with Ford, or Willys, of Overland fame, with Goodrich or Fisk
or Firestone; with Westinghouse or Bell, or some of the others,
wliose companies have earned fabulous dividends, and made
stockholders rich, you would today be ON EASY STREET.

This is very true but the pitiful tcuth is YOU DID NOT HAVE
THIS CHANCE. VERY FEW PEOPLE DID. These com-
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panivs were all close corporations with the stock held in the
hands of a small group of men. These stocks were not offercd
to the public.

Tire Fabric Cutting Machine. This Machine Can Cut the Fabric for
1,000 Tires a Day, Doing the Work of 10 Men.

A CITANCE IN A MILLION

BUT HERE IS A CHANCE. Here is a company offering
UNDERWRITING STOCK, stock that can now be bought at
the ROCK BOTTOM PRICE, that should in time become
enormously remunerative. Stock in a company that promiscs
to have tremendous growth.

Woolworth and \Whalen aud the others, who have made tens
of millions out of chain storcs, never gave the public a chance
to come in on the organization. They have sold stock since,
lots of it to the general public, but it has been stock in the
developed proposition, stock that has been sold on the market AT
THE VALUL IT PRESENTS NOW, a value figured on the
company’'s earning’ power.

LATER YOU MAY GET A CHHANCE on the National Rub-
her Company stock on the open market but YOU'LL PAY THE
PRICE OF DEVELOPED STOCK. Ii the company is earn-

-

P

These

Tire-Making Machines. A Busy Corner in This Department. bees
is

Four Machines Shown In the Picture Do the Work of 40 Men.
Is the Most Modern Tire-making Machine Built.

ing 100 per cent on its capitalization, vou'll pay for it at that
rate, which, in that case, would he $2,000 for every $100 par
vahie, or $200 a share for $10 shares.

THIS 1S THE PENALTY THAT SHORT-SIGHTED
PEOPLE PAY for not accepting opportunities that are offered
them.

The poorhouse is FULL OF SUCH PEQPLE, “THE MIGHT-
HAVE-BEENS.”

They lacked the initiative and courage to back their belief
with their money.

THOSE WHO HAD COURAGE

The others, those who are without fear, those who have the
courage 1o hack their judgment with their money, they are those
you watch spinning past you on the boulevard in luxurious
limousines, whose homes lne the fashionable streets.

MONEY MAKES MONEY, but it takes an exceptional op-
portunity to bring you big returns from small investments. You
rcad, for instance, that $500 invested in such-and-such stock
kas carnced $250.000; that $500 invested in such other stock has
paid $200,000; that $1,000 in Ford stock of the original com-
panv is now worth millions. THAT IS ALL TRUE, gospel
truth, BUT did YOU ever get a chance to invest in the orig-
inal $28,000 that started Ford on the- highroad to liis present
millions? Did you get a chance to invest in_the $33,000 that
John N. Willys has built up into the tens of millions of the
Overland Company? Did YOU get a chance to get in on \West-
inghouse, or Bell Telephone, or \Vestern Union, or \Welsbach
Mantles stock? Of course not. And very few people did BE-
CAUSE THESE STOCKS \WERE NOT OFFERED TO THE
PUBLIC when they were at a low price.

THERE'S A REASON

This stock is offered for a reason.

It is offered to the UNDERMWRITERS of this company to
start it with a nucleus of interested tire buvers and boosters in
every locality,

The directors set A MINIMUM OF TEN SHARES AND
A MAXIMUM OF 100 SHARES on this offer. 1t would doubt-
less be more profitable to the company if every subscription for
this stock was for $50 (10 shares). par value §$100, hecause
that would mean that the greatest number of people possible
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Vuicanizing Department of the Pottstown Plant. Here the Natlonal
Speedway Tires Are Hardened to Stand Wear and Tear. This De-
partment Is Now Vulcanizing 1,000 Tires a Day.

would he holding the stock and hoosting for the company.

Ten thousancd holders of stock scattered throughout the coun-
try would mean a veritahle army of boosters, helping build up
the business 1N WHICH EACH ONE HAS A SOLID, SUB-
STANTIAL INTEREST.

Ten thousand boosters, working to popularize and make known
the high quality of National SPEEDWAY RED-\WALL TIRES
and National Red Tubes—boosting this way because it is TO
THEIR INTEREST to boost this way—would save the com-
pany tens of thousands of dollars per annum in advertising ex-
pense.

That’s the principal REASON WHY THIS STOCK IS OF-
FERED TO YOU AND TO EVERYONE \WHO BUYS TIRES
OR EXPECTS TQO BUY TIRES.

It is WORTH IT to the company to make you EVERY IN-
DUCEMENT to buy this stock. AND IT IS CERTAINLY
WORTH WHILE TC YOU TO BUY IT. Remember you

R

Rubber Vault. in This Vault Are Stored Thousands and Thousands
of Pounds of Uncured Rubber for Tlre and Tube Making. It iIs Stored
Here Just as It Comes from the Ships,

profit imnediately because as soon as you are a stockholder
you can save 25 per cent on all the tires you buy.

WAITING FOR A MIRACLE

Every man hopes, some day, that by some wonderful miracle
he wilf he lifted out of the life of drudging toit he leads into
one of affluence, comfort and independence. It is our naturc
to live in this HOPE. But the day of miracles is past. Good
fairies do not run around with bags of gold and drop them into
the laps of the worthy.

YOU'VE GOT TO HELP YOURSELF TO FORTUNE.

You've got to save to get a nucleus of money to invest where
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first allotment of 20,000 shares at $5 a share (par value $10 a
share) will be snapped up so quickly that \WE CONFIDENTLY
EXPECT EVERY SHARE TO BE TAKEN UP WITHIN
TEN DAYS from the publication of this anunonncement. Afier
that, there will be no more $5 shares. Tle price will jump per-
haps 40 or 50 per cent. SO ACT NOW.

Fill out the convenient coupon attached. Mail it with your
first payment, which will RESERVE the stock you want at this
LOW PRICE. Then you can take fifteen days to investigate,
to make sure that all the {acts are just exactly as represented to
you. If yomw, [or any reason whatever, are not satistied, yon can
Tube-making Department. Here Are Made the Famous National Red release your reservation aud your money will be returned to you,

Tubes. The Factory is Producing 1,000 Tires a Day. but if you ﬁndﬁo(ti:t that you have invested wisely—as we are confi-

.. om0 dent you will find ont—then you can either pay the balance in full

the opportunities for p’roﬁt are large. BUT YOU'VE GOT TO yon can take advantage of the easy metliod of paying for it, a

INVEST YOUR SAVINGS, if you want them to pay big re- [ije each month. Either plan is equally satisfactory to the
11181:-e PR ool e - 4 that NO MAN directorsOoLfJ 1lkc\',§§%011:ti§‘?bb8'FCo¥lﬁan- %\'1\83]\5 York.

( the world's greatest hankers has sai a MA? IF Y I 2 R\VRITERS'
WILL E\ ER GET RICH FROM THE SAVINGS OUT OF gTQCK, YOU VE GOT TO WRITE NOW, at once, OR YOU
A SALARY OR WAGES. He must accumulate weaith by yILL LOSE YOUR CHANCE.

PUTTING THESE SAVINGS TO WORK, INVESTING
THEM TO ADVANTAGE.

Of course, it takes COURAGE to invest money that you
have worked hard for, that has heen slowly and laboriously
accummulated by orivations and sacrifices. But IT IS THE
COURAGEOUS WHO WIN THE EARTH.

DO_N'T lNVES'_I‘ ALL YOUR SAVINGS. That wouldn't be
the wise course. Keep a reserve of your savings for eventualities,
for sickness or loss of position or unexpected calls, BUT IN-
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The Magnificent Pottstown, Pa., Plant of the National Rubber Company, Where National Speedway Redwall Tires and National Red Tubes

Are Made. Two Floors of This Big Building Are Completed and Occupied. This Is a Strictly Modern Steel, Concrete and Glass Construc-

tion Factory Building of the Highest Type. The Big Tire Coming gutkoft the Building is the National Speedway Redwall Tire, Best on the
arket.

VEST PART OF YOUR SAVINGS WHERE THEY CAN

EARN YOU SOMETHING \WORTH WHILE.

INVEST FUTURE SAVINGS B .
Or better still, HERE IS A PLAN BY WHICH YOU CAN How You Can Buy This Stock

ACQUIRE THIS STOCK WITHOUT TOUCHING YOUR

SAVINGS. 10 shares (par value $100)
BUY WHAT YOU CAN AFFORD TO PAY FOR oUT OF [ $10 down $10 g month for 4 monthe...ooonooon. $30
YOUR NEXT SAVINGS $15 down, $15 a month for 4 months............... $75
The directors have made it EASY FOR YOU TO GET THIS 20 shares (par value $200)
SIS DGR GIOT: 1T QU 01 MOWR FUMTIS SRS $20 down, $20 a month for 4 months............. $100
You can pay down $10 ON EVERY TEN SHARES OF | o, S0 shares (par value $300) e
STOCK YOU WANT AND PAY THE BALANCE IN FOUR | $30 down, 530 a month for 4 monthe ..o 7
EQUAL PAYMENTS OF $10 A MONTH for each 10 shares, s e el Sl
making the total of $50 for the ten shares, par value $100. $40 down, $40 a month for 4 months.............. $200
This liberal plan makes it possible for you to buyv this stock 50 shares (par value $500)
and pay for it WITHOUT TOUCHING THAT PRECIOUS $50 down, $30 a month for 4 months.............. $230
CASH RESERVE jyou have been accumulating in the bank so $100 shares {par value $1,000)
carefully. $100 down, $100 a month for 4 months........... $500

BUT I'HATEVVER YOU DO, DON'T OI’'ERIL.OOK TI{IS
OPPORTUNITY. You'll never get another such chance. This

APPLICATION FOR UNDERWRITERS’ SHARES

E. F
NATIONAL RUBBER COMPANY OF N, V. Pottstown: Pa.
Maln Office; National Rubber Bldg., Broad and North Sts. a
PHILADELFPHIA, PENNA., DAte. oivecnus oueonnghe oo WP o alaiatelel i 191 g e
. The ut:)(‘i)ersim'lnﬂ hereby subscrilies l'or.m(}t i - f\'e'r.e'shtﬁ'nres of the Common Stock of the
atlonai R 210 s o, 5 enders LT T
ationa ubber Company of New York. full paid and non-assessable, an (Bank Chieel or Money Order)
te the order 6f National Rubber Company of New YOrk fOr .. .. ..itoieiiiiiiiaiiiieeneiotaiancsannneancons at the rate of $5.00
per share H)I"‘lxlts payment.

STOCKHOLDER'S DISCOUNT—It is understood that in consideration of this subscription as long as | remain
a shareholder of record on the books of the Company, | am to recelve a Net Cash Discount of not less than twenty-
five Per Cent (25 per cent) from the Company’'s regular Printed Price List, on any goods listeo thereln which

1 may buy for my own use. | am to have 15 days from date in which to investigate all statements made by
the Company.
Issnie shares N the NamMeE Of. .. . Gih ddolih sl ol o i ol ek, hodis) - s |- sreobames = bawaa o2 8 ohguyon s o o1 MINRERS and forward to addres below:
(Print Name @IMainly)
(Subscriber’'s; SigNALUIC) w.c ciee oo o8 Toie ad ie o oo o dfalalo/ars s s ololelslsleemm @ b B JEITind b 2 buah 2 GO |« bnpefasi = Rpaghd = Lo slalels/sls

(Street AdOIeSS) . oiitireiiiencennonsinrontsasastoasanncnsotaeenans (Town and State) .. ... .iiiiiieeionareaiteioiotateisnstanstenins
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QUESTION BOX.
{(Continucd from page 130)
former, having a secondary potential of
10000 volts. This to charge a group of

four Murdock block condensers that will
lie connccted in parallel. The discharge to
take place in a quenched spark gap linked
to a primary of an inductive oscillation
transformer, The secontdlary to be connect-
e in the usual way to the antenna and
ground terminals. \What I desire to know
is what sizc of capacity of condenser is
required to reduce the wave length of my
ascillating System £o as 1o conform to the
Government's 200 meter wave lencth regu-
lation? \Vhat formula do you cuploy in
dctcrmlmng this capacity
. 2. The rnqulrulx formula is:
v (:'

Ci=—— —
3552 L C A
\Vhere
C: is the capacity of the series ground
condenser for reducing the \wave
leugth
A, = wave length desired (here it is 200
meters)
C = Capacity of the antenna
L = Indnctance of antenna
Having calculated the values of the capa-
city of the antenna 0004 mfd.; inductance
62090 cm., we then determine the desired
capacity by substituting in the above for-
mula and we get:
(200)° X .0004

3357 X 62090 X 0004 — (200)
Solving, we get .003 micro-farad, the
capacity of the condenser necessary to re-
duce the wave length of the autenna to 200
meters.

ELECTRON DISCHARGE.

(790.) Louis Bradenbure, Little Rock,
Ark, wants to know:

Q). 1. Does the cflect of light upeon
selenium crystal produce a purely electronic
discharge?

A. 1. This guestion 3% still in the hands
of some prominent physicists, and they have
not come to any conclusions on this mys-
terious problem, and for this reason we are
vpnable to give You an exact answer. We
should recommend. however, that you read
an article on selenium in this issue, written
by two ‘'of the most prominent: and able
scientists on this subject.

. 2. I have had an idea for a number
of \ears to make an clectronic detector for
converting high frequency currents to
direct or pulsating curreuts, or i other
words an instrument similar to the Fleming
Valve and de Forest Audion. Now what
I desire,to know is, what chemical will pro-
duce an electronic field sufficiently strong
for producing the same effect as that of the
lighted filament? Also. was there any such
device ever made?

A. 2. Dr. ). A, Fleming, the inventor of
the Fleming \alve, has built electronic
tubes emploving an exhausted vessel in
which an amalgam of Sodinm and Potas-
sium was placed in such a manner that it
produced an electronic field when a beam
ot light was focussed upon its surface and
in addition a sccoudary plate was placed
within the focus of the electronic stream.
The sccondary and sodinm-potassium plates
were used for the rcctifier circuit of the
clectronic tube.

The two most generally used of all the
mctals and alloys for the production of an
clectronic field are chemically pure and
highly polished rubidimn metal and an alloy
composcd equally of sodium and potassium
metals. —

TONE CIRCUIT.
(791.) Roy Jansen, Houston,

asks:

Tex,

You benenit by nuuimui.;q

THE ELECTRICAL EXPERIMENTER

MEDICINE HAILS ELECTRICITY.

“The day of the howling dervish in elec-
tro-thcmpcuuc is past,” declared Dr. S
Solis Colien in the mc(‘lu.g l‘L-.l:nu\ 01 the
Philadelphia County Medical Socml). ‘and
the science now has a definite, dignified
place in the estimation of the medical pro-
fession and of the public.”

“\We must confess with shame,” said Dr.
S. Lewis Ziegler, “that the preatest ad-
vances in the application of clectiricity to
medicine have come thru laymen and not
doctors.”

Dr. A. B. Hirsh traced the history of
clectro-therapcutics, and declared that aun
astonishingly large number of diseases re-
sponded to electric treatment.

ﬂ 1_ \\ hat does a
sist of and how
transmitter ?

A. 1. A tone circuit consists of nothing
more than an oscillatory circuit shunted
across the gap. This circuit is shown here
and it is only used in an impulse exciting
transmitter usually. The tone circuit is
represented by the oscillatory circuit L C.
A large capacity and a small inductance is
used.

Q. 2
how?

A. 2. The tone circuit is tuned to some
multiple or sub-multiple of the impulse
frcqueuc\ This is usually accomplished
by varying the tone circuit condenser capa-
city. It should be kept in mind. that a
tone circuit does not nmprovc the tone
cmitted by the transmitter in every 1ype
of gap, as it was found by actual experi-
went that at times it is even detrimental
to the tone. They are usually employed
on low tension arc or spark transmitters
such as the Von Lepel or Chaffee Arc.

“tone” circnit con

Is this circuit tunable? If so,

the Von

of Tone Circuit in
and Chaffee Arc Radio Transmitter,

Arrangement
Lepel

MAGNETIC TELEPHONE.

{(792.) \William Olsen, Jamaica, L. I,
desires to know :

Q. 1. What is the principle upon which
two ordinary telcphone receivers when
connected together can transmit the human !
voice from one place to another by talk-
ing to the diafram of either of the two
receivers?

A. 1. The principle of operation of
such a telephone is identical to the pro-
duction of electric current by a dynamo-
electric machine, in that when a magnetic
field is permitted to be interrupted by a
wire near its field, a current of e)ectncnv
is prodiced in that wire and the intensity
of the generated current is dependent upon
the rapidity with which the magnetic field
is interrupted and the intensity of the field.
It is identical with the magnctic telephone
where the permanent magnct of the re-
ceiver furnishes the magnetic field, the coil
of wire or clectro-magnet represents the
wire, while the interruption of the mag-
netic ficld 1s obtained in this case by the
vibration of the magnetic diafram. MWhen
the diafram of the recciver is caused to
vibrate hy “talking,” the magnetic flux is
varied : generating a currcut in the coil
which operated the distant recciver,

The Elcetrical Cxpercmcnter”
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Never MindHow STRONG
Ou are—

What d’ye Know?

Today it’s a battle of wits—and érains

avir. Muscle and brawn don’t count so
much as they used to.

The great question now is “What do
you know?’’ It draws the line between
failure and success.

What do yox know? Have you special
abi]ity in any one line? {:ould you
*““make good®’’ in a big job right now?

For 25 years the Intemational Corre-
spondence Schools have been helping men
to get ready for better work and bigger
salaries. They can do the same for YOU.
No matter where you live, srhat hours
you work, or how little your education
—the L. C. S. can train you for a more
important and better-paying position.

Mark and mail the attached coupon—
it won’t obligate you in the least —
it won’t cost you anything to find out
how you can get this salary-raising
ability right in your own home, during
your spare time.

MARK THE COUPON NOW

T INTERNATIONAL “CORRESPONDENCE SCHOOLS

BOX5347, SCRANTON, PA.
Explain, without ubllmlln" me, how 1 can quallly lor
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ELECTRICAL EXPERIMENTERS' DEMAND

% gnlseﬁuf;ﬁ
SN N\

o\

FOR
IGNITION AND
SERVICE REQUIRING

THE O
BATTERY WITH
A WONDERFUL.
RECUPERATIVE

-+ POWER -°-
MANUFACYUNRED OYF

R URE THE GOLD SEAL BATTERY CO.
ELLCUPEﬁATMG NEW YORK C|T\’

O
W INEWN

Save Dictating Time
USE THE DICTAFORM

1f you are at present keeping one Oor more stenog-
raphers busy—vou need the Dictaform. It will
mean the saving of valuable time in the handling
of your correspondence. Surprisingly few letters
require special dictation. The Dictatorm enables
you to build a letter-writting system to fit your
own business, and gives you stronger, more force-

ful letters. SOME USERS
Carson Pirie & Scott Bryant & Strallon
Addressograph Co. Henry Bosch Co.
Wm. J. Wrigley, Jr. Link Belt Co.
Kunstadter Bros. Royal Tailors

Commonwealth Edison Co.

Banish Dictating Bother

The Dictaform places at instant reference paragraphs, phrases and arguments sparkling with
your own individuality. You think out your strongest answers to 3 question, classifying the
argument under its proper heading, and put it into the Dictaiorm. Through continuous use of
these prearranged paragraphs and letters you will he ahle to ger out, at a fraction of the former
cost, ten times the volume of corrcspondence possible if cach iletter was dictated separatcly.

A Score of Other Features
Tt makes an ideal tickler—on the back of the Arst thirty-one cards is our patent clip for the
holding of memos., et¢. The DICTAFORM also places before you your prices; sizes, weights,
descriptions, ideas, campaign schedules, proofs ol cuts. cost estimates, time tables, lists,
addresses, phone numbers—in fact everytbing to which you have occasion to refer.

Buy the Size that Fits Your Business
\With DICTAFORM sizes at $6.00 and $9.00 for small companies—at £i2 for the average
coucern--and larger sizes a3t higher prices for bigger offices—cvery husiness 1s enabled to
sclect tire size best adapted to its need

MEILICKE CALCULATOR COMPANY M ok OTes Devees””
4 20 Thompson Building CHICAGO, ILL.

A GENUINE “RED DEVIL” GLASS CUTTER FOR 10c
FOR THE ELECTRICAL EXPERIMENTER'S TOOL KIT

The most useful tool for making and repairing glass
plates for wireless condenscrs. Also a handy household
100l for repairing picture frames, windowpancs, etc.

Write for free Glass Cutter Bookiet.

Smith & Hemenway Co., Inc.,107 Chambers St., New York City
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HIGH FREQUENCY PHENOMENA.
(793.) S. Kohn, Brogklyn, N. Y, asks:
Q. 1. Can you explain the following

phenomena which 1 recently observed dur-

ing certain experiments which | have car-
ried on with a Tesla high frequency coil?

A large primary of a loose coupler was
located near the Tesla coil; this was about
3 feet away from the same, and it was
not connected to anything. As the Tesla
transformer was set in operation, I have
noticed streaks of sparks escaping the
winding of the isolated coil. If it is pos-
sible. | should like you to enlighten me
on this phenomena.

A, 1. The phenomena which you have
ohserved is due to the striking resonance
effect existing between the Tesla coil and
the primary coil; since the resonance was
pronounced, due to the effect noticed, the.
electrical energy transformation between
the produced oscillations of the high fre-
quency coil and that of the isolated coil is
at maximum; consequently, the discharge
of sparks from the coil was produced.
These resonance high teusion and fre-
quency experiments were carried out first
by XNikola Testa, and he was ahle to ob-
tain sparks which reached in magnitude
from fve to six ieet in length.

S— —— ]
TRANSFORMER FORMULA.

(794) L. Kennedy, Los Angeles, Cal,
wants to know:

Q. 1. In the design of a radio trans-
former, what are the most important pre-
cautions that must be taken in order to
build an ethcient transformer?

A. 1. There are a few important steps
that the designer must observe when de-
signing a transformer, namely: the voltace
transformation between the primary and
secondary, the latter should be made to
correspond with the proper sending con-
denser capacity, and this must be obtained
beforehand; the proper arrangement of
secondary pies, separaied with proper in-
sutation, and finally, the magnetic circuit
in which great care must be exercised in
designing the same, as 7> per cent of the
elhiciency will be in this magnetic circuit.
The proper number of cubic inches of core
is at first found; this is then split up into
suitable form, the legs of which should
correspond to the primary and of the sec-
ondary windings.

2. What is the relation existing
between the primary winding and voltage
of a transformer?

A 2. The relation of the two factors is
exprest by the following formula:

10° X E»
Ne
V27 fB Ae
\Where
N = Number of turns on primary wiinl-
ing

Ep = Voltage across primary
f = Frequency.
B = Magnetie flux of core (per sq. em.
of cross-section of the iron core)

A Area (express in square centime-
ters of the cross-section of the
iron core)

Q. 3. What do you consider the hest
insulation material for covering the core
when the winding is to be made?

A. 3. Empire cloth is very excellent for
this work and it is universally emploved
for this purpose.

THE “BROWN” TELEPHONE
RELAY.
(795.) - Frank Vontair. Thiladelphia,
Pa.. desires to kiow:
1. Is the “Brown” relay, whicl is
used in England, a microphone device?
A. ). This type of instrument is a
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purely microphonic device and the micro-
phone is dontralled Ly n super-sensitive
telephone relay, A more complete detail
of this device was publishied in the An-
gust, 1913, issue of this journal

/A Am ‘@ @
(e tswifcelln N
/ —
ve
e ‘
7! o
€.
?ﬁ" Brown refoy
Q795 lronst boord

Connectlon of the “Brown' Amplifying Relay
In the Clrcuit of a Radio Receptor.

Q. 2. What is the binding post connec-
tions of this relay? 1llow 1s it connected
to a wireless receiving set?

A. 2. The accompanying diagram gives
the conncctions.

. 3. Are these instruments
tensively in this country?

A. 3. No, they are mostly used abroad,
especially in England,

nsed ex-

MERCURY RECTIFIER.

(796.) Thomas Pierson, Kichmond, Va.,
wants to know:

Q. L \What is the efficiency of a mer-
cury arc rectifier?

A. 1. The efficiency of this device varies
with circumstances and depends largely
upon the load voltage. There is a cer-
tain drop or lost voltage i the tube,
usually 15 to 25 wvolts, which is practi-
cally independent of the load and the en-
ergy thus represcnted appears as light and
heat. So if a sct was delivering current
at a potential of 15 to 25 volts, its elfi-
ciency under these conditions would e,
roughly speaking, about 50 per cenl. But
this is rarcly the case, and in most com-
mereial installations of constant potential
sets, the full-load efficiency is over 80 per
cent and the cfficiency of most constant
current sets will be over 90 per cent at
full load.

Q. 2. What is the life of a mercury
rectifier tube?

A 2. The average life is about 700
hours, but many cases are known where
the tuhes have run much langer.

3. What is the power-factor of snch
a rectifying svstem?

A. 3. On a 50 light set the power-fac-
for on the primary of the constant current
transformer is about 65 per cent. On con-
stant potential systems it may reach as
high as 90 per cent.

MEASUREMENT OF IRREGULAR
AREA.

(797.) Paul Andel, New Orleans, La,
asks:

Q. 1. \WVhat are the principal methods
for determining the area of an irregular
plane surface such as those obtained from
indicator cards, etc.?

A. 1. There are three general methods
for obtaining the area wvalue of irregular
plane surfaces Wnd thie simplest of the three
15 by employing a “planimeter” instrument,
a device which amtomatically figures out
the area of the planc in question. Such
an instrument consists of a wheel of defi-
nite ciccumference, which revolves when
the lever attachicd to this wheel is caused
to trace the perimeter of the irregular
surface,

A second method is by forming a large
number of small squares  within  the

(Continned on page 140)

THE ELECTRICAL EXPERIMENTER

‘rf;%‘ BOOK REVIEW (17!

Tur SueMariseE TokrEpo Lioat, By Allen
Hour. Clath covers; size 8x33 inches;
212 pages, ¥4 illustrations and 4 folding
plates.  Price, $2.00. Publisht by D. Van
Nostrand Co., New York City, 1916.

One of the most valuabie ang@ popular treatments
of this all-important subjeet which is at the pres.
ent rime of interest to readers of alt classes,
Unlike a great many books of this nature dealing
with such a specilic and technical svbject as the
submarine torpedo boat, Mr. llour has given us
a well-written amd luad deseription of this mar
velous twentieth century war machine. The en-
gineer and ayman will both proht by perusing the
nteresting  chapters of this authoritative writer,
who is a junior member of the American Sucicty of
Civil Lngineers. The various ehapters take up the
carly lustory and development of the submarine
torpedo boat, and contain some very interesting il-
lustrations and photographs of practically every
distinet type of submarine ever built.  The sne-
ceeding chapters deal with the development of 1he
present day submanine: its characteristics and re-
quirements; types of submarines; the design of
the submarine torpedo hoat; the power plant;
means of defense against submarine attack; tacti-
cal evolutions of the submarine: the torpedo;
tenders and salvage ships: suhmarine mines, ete,

Some of the most interesting sections nf the
book deal with the apprm'@d manner of mancuver-
ing a submarine in order to torpedo an encmy
vessel, and alse discuss authoritatively the various
techmnical aspects developing in the general opera-
tion and handling of the suhmarine torpedo boat.

AMERICAN Doy’s Book oF ELEcTRICITY. By
Charles H. Seaver. Cloth covers; size
8x6 inches; 366 pages, 313 illustrations.
Price, $1.50 nct. Publisht by David Mec-
Kay, Philadelphia. I'a.

The American boy is always interested in a
good hook treating on electrical experiments of a
practical and interesting nature. There have been
a great many bhooks written in the past few
years, intended for the electrically inclined youths
of the land. but we do not remember seeing a
more worthy volume in a tong time than here
presented by Mr. Seaver. The volume is pro-
fusely illustrated with elear-cut drawings, which
can he readily understood by young boys of from
ten to fourteen years, and all of the important
fundameutal magnetic and electrical Jaws with
their accompanying actions and reactions have
been cleverly and interestingly woven thru the
experiments outlined.

A number of excellent half-tone illustrations are
inserted, showing modern electrical appliances. so
that as the boy studies the different experiments
and simply explained laws, he will also he given
a clear understanding of the relation between
such experimental apparatus and the commercial
instruments and appliances. Mr. Seaver is to he
congratuiated upon the adaptness with which he
has combined these two important fields of elec.
irical endeavor. so that the young reader will
not hecome confused or discouraged hy his in-
ahility to understand the underlying theory of the
apparatus described.

The baok describes how to build substantial ex-
perimental apparatus such as small dynames and
motors: induction or spark ceils; telephone and
telcgraph apparatus: a complete wireless station
of improved design: how to de simple house wir-
ing in accordance with the standard rules; how
to wire ignition circuits en Rasoline engines of
the single and rmultiple cylinder 1vpe; how to
hoild small transformers and the wrinciples upon
which they operate; how te build primary and
storage batteries. the action of lightning discharges
and how o protect huillings from thain. and also
a considerable wumber of electrical experiments
in siatic clectricity. \We strongly recommend this
back to the American boy.

IixAamrLes N \LTERNATING -CURRENTS.
Vol. I, Secoud Ldition. By Prof. F, E.
Austin, B.S, E.IL. Flexible green leather
covers, pockel style: size 7'.x5 incles;
224 pages, 75 illustrations with numerous
tables.  Price, $240. ['ublisht bv the
Author at lanover, N.H.

The second edition of this valvable treatment
of alternating-currents contains a numhber of al-

You bencfit by mentioning “"The Electrical Experimenter™ whew writing to adiertisers.
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Big Money in Electricity

The electrical industries offer wonderful
opporturities to boys with a liking for Elec-
tricity. The salaries paid to trained men are
large, promotion comes rapidly and, best of
all, the work is fascinating,

The discovery and development of new
lines {such as wireless telegraphy and tele-
phony), from time to time, promise attractive
and paying fields to those who wish to
specialize. The avill 1o do and Special Train-
ing will bring success to yor.

The International Correspondence Schools
can help you to become an expert in electrical
work, no matter what branch you like best.
Thousands of young men have already won
success through I. C. 8. help. You can do
as well as anybody, {f yox try. Everything is
made so clear that you can learn in your
spare time, regardless of where you live or
what your work. No books 10 buy.

There's big money in Electricity. Get
after it by marking and mailing the Coupon
today. - Finding out costs you nothing.

I—————"tARoUTHER: — = —
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TERNATIONAL CDRRESPONOENCE SCHOOLS
Box 5348, SCRANTON, PA,
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PRI T L e R SR VT T .

It Saves the Time Wasted
By Your Employees In
Answering Unnecessary

Telephone Calls

T is not possible to measure the en-
tire cost of interior telephones by
the cost of the service alone, Rather,
your telephone expepse must also be
measured i terms of the per minute
time cost of ¢cmplovecs using the system.
In other words, vour iuterior tele-
phone system 1s a busiuess cconomy only
when it directly bridges the gap be-
tween the two vitally interested parties
to the call, and it hecomes cxactly the
reverse when 1t is eugaged in man-
bunting by the dragnet process—com-
pelling employees 1n  perhaps every
department to use_ up the precious
minutes you are paying for, all for the
purpose of responding to a useless tele-
phone call.
The money

saving answer to 1his
problem is “*Don’t use the telephone at
all to bunt men.” Allow it to _be used
only ojter the man has heen found by
the aid of the Natioual Calling System,
whieb summons him instantly, no matter
where be may be about sour establisb-
ment or grounds. The man called then
Spes to the nearest telephone and talks
irectly with the man who sought him.
No one's time is wasied, no one's work
is disturbed.

The National Calling System is effi-
cient, moderate in price and a positive
money saver in small as well as large
establisbments.

Send  for  Complcte  Informotion
and Descriptize Bookles No. 33C.

NATIONAL SCALE COMPANY

(ELECTRICAL DIVISION)Y
6 Rapids Street, Chicopee Falls, Mass.
Also  Manufacturers of National

Counting Machines and_ National-
Cbapman Elevating Trucks

For Factories,
Commereial
Establishments,
Hospitals, Sehools,
Public Buildings,
Construetion Jobs,
Docks, Ships, ete.

MR.SMITH .2

&;ooe NUMBER 32 "~

The Codo Call
inatantly finds
Mr  Smith in
& remote part
of the csrabtlab-
ment. He ree
ports back im-
mediately over
the nesrest
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ditions and revisions, and will be found extremely
valuable to a1t students of this subject. Some or
the more practical examples given in alternating-
current calculations involve frequency. power fac-
tor, harwnonics, induced A.C. pressures, and tne
various specinc values of A.C, potential, such as
the instantauncous and effective values, etc, etc.
Many practical problems are explained by means
oi examples. and in accordamcc with the best
modern methods, covering such topics as the ad-
dition of sine pressures; the product of sine
curves having the same f{requency but different
phase displaccinents; the calculation and measure-
ment of inductance coils. includiag the simple
measurements oi this important factor by means
of a volt metcr, ammeter and irequency meter,
and including the new inductance formula due to
Brooks apd Turner. Furtber sections of the work
treat on the inductance of transmission lines aod
varnous. corrent apd voltage relations, ete.. when
two or more impedances are connected in series
or in parallel. Also the method of computing
capacity of condensers. and the enrrent taken by
them when connected to A.C. circuits. The work
concludes with 2 number of valnable tables con-
taining the products of 2 x pi x frequency, and
modifications of this expression. which are nsed so
frequently io altesmating-curfent computations.

How To Make Low PreEssURE TRANSFORM-
ers. Third Edition, by Prof. F. E. Aus-
tin, B.S, Board covers; size
714x+434 inches; 22 pages, 16 illustrations.
Price 40 cents. Publisht by the author
at Hanover, N H,

Another addition of Prof. Austin’s treatise on
the design and construction of small, low-pressure
transformers which has found considerable favor.
The work takes np oumerous practical operations
1o be followed in constructing step-down trans-
formers for nnging bells. and tor other opera-
tions. and also a design for a transformer giving
as high as 174 volts when run on a 110 volt A.C.
for these transformers for

circuit. Daia_is given form
use also on 220 volts. 60 cycle A.C. circuit. The
text matter is written in a clear manner which

can be followed by any amateur and the illnstra-
tions are made in perspective so as to show ex-
plicitly just how the various iron core strips are
assembled and clamped together. and also bow the
coil windings may be wound in sections to sim-
plify the construction.

AprLiep Frectricity For PracticaL Mex.
By Proi. Arthur J. Rowland. Cloth
covers; size 5x7'%4 inches, 375 pages, 323
illustrations.  Price, $200. Publisht by
the McGraw-Hill Book Co., New York
City.

Thic book has been prepared by an author of
wide experience in teaching practically and theo-
retically the sobject to students. and he has in-
corporated many valuable ideas io the matter pre-
sented. MWe believe this work should prove ex
tremely valuable to electricians of all classes, as
it contains all the iundamental electrical principles
which are discust in an approved yer soinewhat
new manner, and gradually the student is intro
duced to the principles and practical operating
features of dynamos; motors: clectric heating ap-
paratus: the wirng of switchboards and power
plants; principles of the electric trolley system:
alternating-current systems. including the vanous
types of commercial transformers, and just how
they opcrate and why; poly-phase current prin.
ciples; alternatng-current motors: storage bat-
teries: electric circuits apnd wires and wiring.

Unlike many velumes of this nature. the author
has seen ft to not only explain each subject in
simplc langvage at the start. but also to give the
clementary iormulas governing the theory and
operation nf these various clectrical apparatns and
cireuits. The #eneral electrical student will find
this work of distinct value. and to enhance the
value of each lesson he has studied, there are a
number of Questions and problems given at the
end of each chapter which the student ¢an work
out.

Tre Sciexce oF MusicaL Souxps. By
Prof. Davton Clarence Miller, D.Sc.
Cloth covers: size S3x6 inches, 286
pages, 137 illustrations,  Price, 82.30.
Publisht by the MacMillan Co, New

York City. 1916.

This work by Drof. Miller treating on the science
of musical saumls is one of the most pretentious
science works that we have ever reviewed. A
vast array of sotund producing and analyzing appa-
ratus of hoth simvle and comnlicated structure
are descrited and illustrated. The text matier is
exceedingly clear, and can be readily understood
by any student of music or physics. The author
starts of with the definition of sound, and pro-
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ceeds to give mapy illuminatiog details that tbe
average physics stndent will find both new and
interesting.

Every conceivable form of tuniag fork and sirea
for producing sounds oi amy pitch or frequency
is protuscly illustrated and described. Among
the subjects discust in a popular scientific maunner,
so tbat it may be enjoyed by the lay reader as
well as the student of pure physics. are the action
of organ pipes (including illustration oi an orgaa
pipe over 32 feet in length and giving sixteea
vibrations per second). aud such further prac-
tical cousiderations as standard tuning forks; the
law of tone quahty; the manometric capsule and
revolving Mirsor. aad also the use of the phooo-
graph and Professor Milier’s wwn inveotion. the
“Phonodeik,” by which apparatus it has become
possible to intcscept a sound wave such as a
person’s voice, and to project these. maguified
many hundred times, upon a screen so that the
voice fluctuations can be studied by a large lLody
of students. The phonodeik is so remarskably seo-
sitive to soutd waves. that it will respond to a
frequency of tea thousand complete vibrations per
second.

The subject of harmonics has received special
attention, and considerable discussion is given on
the differeat types of harmonic analyzers. includ-
ing the remarkable machine as used by the U.S.
government for predicting the rise and fall of
tides. Among other interesting subjects covered
in this book. we find oscillogram curves of the
voices of such famous singers as Signor Caruso
and Amato. Also suchb an interesting subject as
the influence of horns on sound. and the import-
ance of diaframs_in certain instruments. The
principle of musical instruments. such as the
piano, flute and violin arc discust, and the music
produced by them shown grafically by meaus of
oscillogram curves, One of the most interestin
chapters is that treating on synthetic vowels an
words, and the relation of the art and science of
music which is illustrated by many remarkable
cuts of apparatus which have been developt for
emitting vowel sounds.

A remarkable illustration is that sbowing the
large group of organ pipes necessary, which when
sounded simultaneously reproduce tge vowel a, as
in “mat,” and still another illustration shows the
vast numhbher of organ pipes required to reproduce
the principal vowels synthetically.

QUESTION BOX
{Continued from page 139)
boundary of the plane surface, and deter-
mining the area of one of these squares,
then multiplying the area of each by the
total number of them within the surface.
This will give an approximate area, since
it is impossible to erect Ssquares close
enough to the irregular curves of the

plane surface.

The third and most accurate method is
by the use of higher mathematics: where
a limiting value of the maximum and min-
imum peaks of the perimeter of the sur-
face is obtained by actual measurement,
and substituiing this value in an integral
equation as used in the Calculus. Some
engineers weigh a sq. ecm,, nr inch of the
chart paper and then, by a simple calcula-
tion, compute the area of the irregular
surface.

WHEATSTONE BRIDGE CIRCUIT.

(798.) John Brown, San Diego, Cal,
wishes 10 know:

Ty

| %
/—

=
ory

How a Reversing Key |s Connected in a
Wheatstone Bridge.

Gav.

You benefit by mentioning “The Electrical Exterimenter” when
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1. How are the connections made of |

a Post Office 1ype of Wheatstone bridge
so that the resistance arms are reversed
in the circuit? 1 understand this arrange
ment is nsed in eliminating errors in meas-
urements which may be due to polarity
interferences acted upon the galvanomncter.

A. 1. The diagram herewith gives the
proper connections of the instrument you
mention. The reason for reversing the
connections of resistance arms is to elim-
inate the errors produced by cross-cur-
rents in the cirenit. iy obtaining two sets
of readings for both reversed positious of
the arms, such crrors are limited to a
minimum.

ALUMINUM QUERIES.

(799.) loseph Flassel, Boston, MNlass,
asks:

Q. I. What are the ores nsed in the
production of commercial aluminnm?

A. 1. Aluminum oxid isthe main source
out of which aluminum is extracted. Baux-
ite, a hydrated oxid of alumimm, is ex-
tensively used.

Q. 2. How is the metallic aluminum ob-
tained ?

A. 2. Tle obly process used at present
for the extraction of aluninmmn is an clec-
trolytic onc. The electrolyte cousists of a
solution of aluminum oxid in melted cryo-
lite. The cryolite is not decomposed, but
serves as a solvent only. The mineral
Bauxite is used 1o furnish the oxid. The
cryolite is fused and kept liquid by the
heat generated during the passage of the
current; ‘the dissolved aluminum oxiwd s
scparated into aluminum and oxygen by
the current. The aluminum collects as o
molten ass in the bottom of the melting
pot; the oxygen is liherated at the anodes,
which are oxydized by it. The weight of
the anodes consumed about equals the
weight of the aluminum liberated.

TELEVISION.

(800.) Thomas Jelinder,
Conn., asks:

Q. 1. Was television ever brought to a
practical stage?

. L. No.

Q. 2. What method did Mr. Ernest
Ruhmer of Berlin use for his television
apparatus?

A. 2. He employed a large pumber of
seleninm cells placed before a similar num-
ber of lenses. Each of these cells corre-
sponded 1o a “single eye,” similar to the
human eve, and the reflection of light from
the object, the image of which was to be
transmitted, was caused to fall upon the
varions selenium cells. Thege cells were
tonnected to a corresponding number of
electro-magnets  which controlled a nnm-
her of diaframs. These diaframs were set
in operation in unison with their proper
selenium cells at the transmittmg station.
A rectangular image was poTsibte with this
arrangement. It was used (io transmit let-

Hartford,

ters, as it was imperfect endugh to be used
to differentiate the actnal c¢élors of a pho-
tograph or image of a human countenance.

A number of suggestions have been
made to develop a televisibn scheme, but
the inventors only went as far as making
suggestions, hut  never  went inte  the
trouhle of bringing out their ideas experi-
mentally.

TRANS-PACTFIC RADIO COMMU-
NICATION SUSPENDED.

\WWircless communication to, }awaiian
territory beyond Ionolulu has been sus-
pended. Mlesszages/to other islands will be
mailed from llenolulu.
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CYCLOPERRA! CYCLOPERA CYCLOPEDEA CYCLOPEDIA CYGLOPEDIA CYCLOPEDA CYCLOPEDIA®
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APPLED " APPLED  / B0 APPLED  APPLIED S | RN
FLRCTRICITE, ELECTRICITY © | gt
i vao il vaz i B !
ELEMENTS . DYNAMOS
S s “ozan’ | .

SEND NO MONEY

USE THESE ELECTRICAL BOOKS SEVEN DAYS
AT OUR EXPENSE

By merely filling in and mailing the coupon below you ean get this coinplete sct of the
Cyclopedia of Applied Eleetricity on trial, Use these hooks for seven full days before
you make up your mind whether or not ven want them. If vou keep them, You may
pay the special advertising price in easy installments of $2.00 a month, 1 vou don't
want them, you may send them back at ontr expense and you won't be out a penny.
Remember, we pay the shipping charges hoth ways.,

A MASSIVE ELECTRICAL LIBRARY— NOT HANDBOOKS

These seven splendid volumes contain all the knowledge yvou need in order to earn hig
money in the electrical field. They are not thin handbooks, but thick, encyelapedia-
size vohmmes, handsoncly bound in half red morocco leather, gold stamped. Each
one measures 7 hy 10 inches, and is 2 inches thick.

This big size permits the use of large and comprehensive illustrations, plates, dia-
rauis, ete. Over 3,000 cuts are contained in the Cyclopedia’s 3,500 pages,
4 g
" g o ol
The completeness of the Cyelopedia will he a revelation to Read These Subjects
you. REverything electrical is cxplained in plain, siniple Flements of Eleetrielir-—
Eunglish—every technical point is made clenr. Each volume Tlectrical | Measyrements
is carefully cross-indexcd tor instant reference. :.:,n'.'sil"'}..;..ﬂ';’,?_ e
c Ref 0 on,  Desten d (on-
50 a Wee For this sum—an insignificant stryctlon _of Coneratnrs
C one —this wealth of electricat | 14, dotors — Dnama-
information is yours. DBut you don’t have 1o send us a penny {:i‘f‘l‘!l”i; g Maciilnery—
untit von have used the hooks for seven davs. Then, if yvou Electric Railnayee Power
decide to keep them, send anty $2.00 a month—50c a week— :I']?"i(’;;lﬁ“-;’;flgmr«:;
until the speeial advertising price of $19.86 has been paid. :’""ﬁ{,m..] i\pplled Fleo
: cos . en fo-Chemisiry —
The regular price of these pay-raising hooks is $35.00. Eicvators— Blocirio Welde
s - tne and Heatimg - Wire
Consulting Service Free [X@ 70 ©oe
A year's Consulting Membership in the American Technical S
Soviety—regulur price $12.00—will be inclocded with ali or- ! g o
ders for a limited tune. The adviee of an cutire corps of 2 D‘:"EEC;-& 1:%’;";“’3' Society
clectricnl experts is yours to help you in your progress— 4 CoPn T cago, U.S.A.
for & whole year FREE! " l“loasolsrng me the Cycloncdia
of Apptied Electriclty for seven
— ¥ gays’ free examination. if 1 de-
Send NO Money Jus t the Coupon ¢ cide to buy, I wlll send you $2.00
Sce these books for vourself before yon buy. Rememn- ¢ inseven days, and the balance at
> v = f the rate of $2.00 2 mouth, until

ber, you (I:)}:l risk o penny or assune a singh: ob= #  £15.80 Lias been paid. Then von wiil
ligation. ‘The baoks will be sent_h_v prepaid express 4 send me a receipt showlng that the
to any onc within the boundiries of the {Tuited " sct (r,.{ “"f;k-‘i amlihe $12.00 consuiting
States or Canada, and they may he returnedat ’ f.]\"rt,‘mlfl‘riqlli:iﬁl:cll':::lml ':nl‘lll {ti':-ltlyaf:l:g
our espenuse if they fail o please. But you.must ¢ withont the honks, 1 will return them
act now! ‘Chis generous offer cannot he con- ¢ afiler seven days, at your expense,
tinued indefinitely. Send the conpou now. s
Name. ..
’
AMERICAN TECHNICAL SOCIETY ,
Dept. E-744-A CHICAGO, U.S. A, ¢ dddros
L

J Refercnee

You benefit by menttaning “The Elcctrical Experimenter'” sehen teriting to adicrlisers.
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MIGNON UNDAMPED WAVE

WIRELESS
APPARATUS

Amateur and Commercial Use

This latest Mignon invention is entering a new
field in Radio Engineering, eliminating the so
familiar LOOSE COUPLERS and LOAD-
ING COILS, and intreduces adjustable DISC-
CORES, heretofore considered impossible.
DISTANCE RANGE UNLIMITED.

Mignon Wireless Corporation
ELMIRA,N. Y., U.S. A
Write for Catalogue and mention Electrical Experimenter

MULTI-AUDI-FONE

SPECIAL NOTICE

We have just placed on the Multi-Audi-Fone . .. .. $18.00
market a new loose coupler Two Step M. A. F... .. 75.00
built of mahogany with all Short Wave Regenera
:;2{:3] pf,aatl:.s highly polished tive Attachment.... 22.50

. . Multi-Form Receiver...100.00

New in design and wonder- L

SN e fhcicncy Detectorphone ....... 35.00
N Fixed Condenser . ..., 1.00

Made in two sizes. M. A F. D 3.00
Type “AD” 150 to 3000 Meters $6.50 - PR T. Dctectomegl
T;§e “AU” 4000 tlo 15000 Melt:rs $12.00 M. A. F. Loading Coil.. 2.00

MULTI-AUDI-FONE

275 Morris Ave. Elizabeth, N. J.

Send 2¢ for Circular

i —~— o New Undamped Wave Coupler No. 749
wﬂ pSpecial lntroductory Price, $18.00

oOur new coupler No, 749 1832° loog, 9 wide.and
107 hiel. over all, and on aa &verage-sized Anlénna
tunes to 15,000 melery. This coupler. used with the
new CHAMBERS® SYSTEM or CIR-
CUIT, willtring (o signslsTrom domestlc
and forelgn Arc Siallons surprisingly
loud and clear. Nole the difference in
£lze of our No. 748 and No 749,
We claim to be the origibal Inventors of
aASYSTEM or CIRCUIT fur the recen=
tion of the undam waves withoul the
use of Loadlag Colls or Oscillaling Colls,
ar thev are solnelimes called: aswilh aur
SYSTEM _or CIRCUIT only two [nductively
Coupled Coile are neccsaary, Cucuit supphed
k- with each m-lg!-r_.

for aad e o foupler onty 31000 Flace araes

o pe. . -

3}1:“‘3'-’.‘ lto“t?:ix.:’:nﬂ:g: lln go’dugtrnn price. Orders filled In rotation, Send for
descripive matter.

F. B. CHAMBERS & CQ., 2046 Arch St., Phila., Pa.
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CHANCES FOR ELECTRICIANS
IN THE NAVY.

(Continued frem page 86)
reciprocating steam engines, steam turbines,
mternal-combustion engines, magnetism and
electricity, dynamos, motors, motor-gener-
ators, alternating currents. mtertor commau-
nication, lighting, batteries, etc. Members of
the radio class are trained in all the duties
of a radic operator and are given constant
practice in the use of all the apparatus em-
ployed in radio and especially in receiving
and sending by the systems employed in

the Navy.

Enlistments in the Navy are for a perigd
of fonr years. A man will not be ad-
vanced to chief electrician (with rank of
‘chief petty officer) during his first enlist-
ment, but he may be recommended for that
position towards the cotnpletion of his firs:
enlistment, with to advancement
upon re-enlistment if any vacancy exists.

a view

NEW METHOD OF MEASURING
PRESSURE OF LIGHT.
(Continned from poee W)

The 32 cp. lamp was enciosed in a metal
box whose front face had been replaced by
a glass screen covered with a few thin
wires, Inasmuch as it is required that the
radiation should be normally incident; the
lamp was not brought too close to the tube,
a calculation of the limiting approach hav-
ing been previously made. The carrent
passing thru the lamp was maintained at
the same value throont ajl the experiments.
The reflecting and transmitiing powers of
the foils used were then tlested, Gald and
aluminum reflected 90 per cent of moideng
radiation.

Calcielation of the Deflpetion of e Strip.
—Since the foil reflects Wi per cent af the
incident radiation, and sinte 7 per cent is
reflected from the glass of the tube, the
total pressurc of the radiation is given by

E(14007¢09) (14047 or 2HE,
where E is the energy density of the inci-
dent beam.

A certain amount of radiation, however,
strikes the back of the glass tube, and some
of this is reflected to the back of the sirij.
For a strip three-quarters the width of the
tube it is estimated that the normal compo-
nent of this radiation is about 1 per cent of
all that is incident on the strip. It i3
therefore, necessary to snbstitute 2.02E for
2.04E.

It can be shown that a uniform flexible
strip wlen deflected by a small uniform
pressure still remains straight. To a close
degree of apprustination, theretore, we 1y
calculate the deflection of a strip such as
that represented in Fig. 1 by taking mao-
ments about the axis of rotation. The de-
tails of apparatns used are given n the
original paper. as well as the thermo-kinei-

ic reaction and a table of results observer
in succession.

ELECTROLYSIS SURVEY PRO-
POSED IN MONTGOM-
ERY, ALA.

The Bureau of Standards bhas been askeil
to make an electrolysis snrvey in Maont-

| gomery, Ala

You benefit Iy mentiomng “The Elccirical Experimenter’” swhen writing to cdivcriisers.
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DENVER WIRELESS STATION
WINS PRIZE LOVING CUP.
(Continweed from paye 107)
the good times they used tw have while
working on the scveral relays which we

have run for their henefit.

Next month we will start by giving some
gossip  about the famous | ushington's
Rirthduy Nelay, and also give the fiest in-
staltment of a complete set of instructions
about how to make a Ffall [Hireless Relay,
as this instrument was shown in thts maga-
zine some time igo, under the tist of pat-
ents issued; and as the writer has received
a great pumbier of inquiries concerning i,
we believe that you will all be :ntercstml
in reading aliout this mstrument, which is

very simple in construction, and which all
of you may make, with Just such touls amd
material as is always at hand in a radio
laboratory,

The war will not last forever, Ama-
teurs. Now is the time to make efficient
instruments to be used after the war and
to “brush up” on all Radio Matters.

DO YOU

own a wireless station. either for
sending or receiving? 1 you do.
don’t fail to join the greatest Wire-
less Association in the country:
THE RADIO LEAGUE OF
AMERICA, i you believe in the
preparedness of your country, if you
wish to help Uncle Sam, if you wish to have your station
olficlally recognized, join the LEAGUE. a national,
non-money-making organization. Beautiful engraved
and scaled cerlificare, FREE to all members.
DUES OR FEES W1IATSOEVER.

Honorary Members: W. H. G. BUL-
LARD, U. S. N.; PROF. REGINALD A.
FESSENDEN DR. LEE DE FOREST;

DR. NICOLA TESLA.
Send mamp for large S-page inlormation booklet
DO IT NOW. 233 FULTON STREET, NEW YORK

Continuation of List of ‘“Perfect Score”
Stations in Trans-continental Amateur
Relay as publisht in the May number,
OHIO
D. Schelienbach, & IF, Wyoming
A, Duerk., 8 AHI, Denance
C. linxweiler, 8 L], Dayton
(No Name), & ATG. Tiffin
C. Candler, 8 NH, St Mary's
1.. Berman, & ML, Cincinnati
Scott High School, 8 Z1., Toledo
Merle Sager, 8 /.SW, Tiffin
'\ Thomas, 8 FX, Marietta
.I- West, 8 AEZ, Lima
O Eckcl, R PL, Cincinnati
J. O. Tlibhett, 1113, Ottawa
I.. M. Clausing, 8 YL, Lima
OKLAHOMA
A. & Al Steddon, 5 .AB, Oklahoma City
PENNSYLVANIA
I1, T. Mapes, 3 AUC, Carlisle
Chris. M. Bowman. 3 PC, Launcaster
Itigh Schaol Station, 8 JS. Bellefonte
L. & H, Alexander, 8 ALE, Grove City
Ik, R. Goodwin, No call, Roulette
M. Mandelkern, 3 MR, Philacelphia
Ptalm(l\ Iligh Schoo!, 8 YZ, Pittsburgh
" & S. Shoop. RS, \andergnft
l T. Anderson. 3 QD, Reading
F.H. Brian, Smithport
C. 1, Stewart, 3 2S5, St. David's
Nassau Pros, 3 CT, Philadelphia
l\'ar] I, |l1~scl Oper, 8 Y1, Pitishurgh
R. C. Clement, 8 AJT, \V ashington
St, Joseph's Collcgc 3 XJ, Philadelphia

RHODE ISLAXND

C. I&. Davis, No C’l[l. Edgewnod

M. V. Pollvs, Jr.. T EMG, Bristol

1. W, Thornley. 1 Al, Pawtncket
TENNESSEE

S. 11, Sheib, 5 CY. Nashville

C. i Delubunt. § 2D, Memphis

You benefir by uunluuulg “The Elccrical E-r['uum nler
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TENAS
B. Emerson, 3 DU, Dallas
K. Corterr, 3 ZC, balles
l.. Aatry, & 12D, Teygston

J.
C. \W. (.nlllllnn AL, Austin

VIRGINTA

3 St. Richmond

3 8, Richmnd

J. . Wolitoad, 3 WF, Roanoke

v, 'l' Gravely, 3 RO, Danville

J. I Krone, 3 1Y, \C'\\pllrl News
AW \ Johnson, 3'1\ Newporl News

WEST VIRGINIA

J. E. law, No call, Clarksbury
H. E. Burns, 8 \GH, Martinsburg

WISCOXSIN
). Crawford, 9 \WWT, Wausau
Q uinn, 9 ARD, Neenah
1% Blanson, 9 XM, Madison
H Hartnell, 9 BY, Salem
R
. R

L. Chappell,

. Robinson,

/“.—-

R.
G.
W

nfsvold, 9 ADI, M:lrmcltc
Terry, 9 11Q. Stoughion

o>ﬂvﬁ

TO RECHARGE THIS CELL—-FILL
WITH WATER.

The “H.0O" Cell, as it is termed by its
English sponsors, was introduced to mect

NG

L
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New English Type of Primary Cell

Which 1s” Recharged by Simply Fliling

1t With Water. It Is Known As the
“H.0" Cell.

the demand for a wet cell smaller and more
compact than the "Leclanehé,” and in this
respect it appears to have gained its ad-
vantage. This cell may be stored for any
length of time and in any climate without
any deterioration. It is not liable to ¢reep-
ing or evaporation while in use. Its inter=
nal resistance is low, and it does not polar-
ize it use so quickly as wet batteries of the
“Leclanche” type, it is claimied.

The addition of water only is needed for
charging, and its active life is eqnal v any
high-grade cell of similar size. 11 the cell is
required for instant use, it is recommended
that the cell be filled with warm water ; dis-
tilled water leing used, if possible, as this
tends 1o prolong the lzfc of the cell Ly rea-
sont of the absenee of iron or lime impur-
ities, which are frequently found in hydrant
water,

In order that the condition of the zine
clectrade and the interior parts of the cell
may hc examined, the container consists of
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3—1,H.P, D. C 110 volh each $19.00; Ils\ Drlcc
$24. 00 3—igH.P D C., 110 volls, each $9.00: list
price. §15.00. I—l,, D. C o 110 volh each §37.00:

1Ist prics, $16,50,

l—l ‘I6H.P . D.C,
$7.00;

it price, 59.00.

Electro Importing Co-
OOK 234 Fultsn Se., New Yock City, N. Y.
414. P A G E S

4’5"’[ LLUSTRATIONS

)’

ELECTRICITY!

HERE'S just the book on
Electricity that you need
to answer Your many qucs-
tions—to solve Yyour knotty
problems, to teach you new kinks, to
be your memory for_tables, rules,
formulas and oither Elecirical and
Mechanical facts that some peoble try
to carry in their beads—and fail.

With this “Little Giant” 1. C. 8. Flee-
trical Engineer’s Handbook in your
pocket, 100l chest, on your work
bench, drawing table or desk, an hour
or a day need not be lost “'digging
un some forrotlen rule, some unfamiliar fact;
you'll just turn to the very complete index and
get il 'in a jilfy.” Just a few of tbe subjects
treated are:

Electricity and Magnetism: Electrical Symbols;
Batteries; Circuits: Magnets; Direct and Al-
ternating Currents; Dynamos and _Motors;
elts: Shafting: Electroplating: Electrical
Measurements; Mcters; Arc and Incandes-
cent Lamps; Mercury Arc Rectiliers: Trans
[ormers: Insulation: Electric Cars; Single and
Multiple.Unit Control; Transmission: Rail
Welding: Tables of Wires—Sizes, Capacities,
ete.,,—Mathematical Rules, Foermulas, Sym-
bols; Tables ot Constants, Equivalents, Roots,
Powers. Reciprocals, Arveas, Weights and
Measures; Chemistry; Properties of Metals;
Ptinciples of Mccbanices: First Aid, elc.

The Electrncnl Engineer’s Handbook is one of 22

1. C. S. Handbooks covering 22 Technieal Scmn-
1ific and Commercial subjects. all crowded wit
value. They have the contents of a (ull-size bonk
condensed into pocket-size ready 1o go with you
anywhere and be at your instant command.
They are substantially bound in ¢loth, red edses,
goldleal stamping, printed from new, elear, read-
able 1ype on good quality book paper. There is
an illustration at every point where a piclure
will help. llundreds of thousands have been
sold on a money-back guarantee of satisfaction.

110 volts, sach

The regular price is $1.25, but for a LIMITED
TIME you can buy lhe ones you want, post-
paid, delivery guaranteed, for enly 50 cents.

You Run No Risk! Money Bock if Desired!

International Correspondence Schools
Box 5349,Scranion, Pa.

e o e o m e = TEAR QUT HERT & e e e e e

INTERNATIDNAL CORRESPONDENCE SCHOOLS

Box. 5349, SCRANTON, PA.

lenciose$——_____ for which send me postpald the
1landbooks marked X, at 5¢c, each, 1 may return any or all
and gel my money back witbin ten days Trof Fecelpt;
[ Electrical Envineer's Advertiser's
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AMATEURS!

N\NJOW is the time to overhaul your set and
* Y to buy your apparatus at a low cost.

7z

54  Remember, the War won’t last forever, and

3 when the ether is free once more for all, YOU

5| want to be the first one to listen in with a |
‘5' REAL set. '
4 Besides, there is the possibility that the Govern- |
‘E ment will soon again allow us to operate receiv- &
= ing sets during the War. 3
54 > ¢
E\ Are you ready ¥ 2
.3I Write for our printed matter. =
i‘i AudioTron Sales Co., 315 Lick Bldg., San Francisco, Cal. E

B &

—— _— ——r A
B/ T\ i 4 7 |
AL SLSNSLEDSDU LS LISV SNE DL DY DS IS IS SIS U B8 a0 DU LR

A Motor and a Rctor for $5.25

We have built 5000 of these outft-, consisting of a motor
that will operate on a. c. or d. c., 5000 to 6000 r. p. m., 100
- to 150 volts.

An aluminum rotor, per-
fectly balanced, machined
and insulated.

Regular price of

these outfits, $8.50 $4.00
lntroguctory }?ﬁfr Mator only
as above, while

they last. Act $1.50
quick. Rotor only

When ordering rotors give size of shaft

The Fosco Corporation
1355 N. Western Ave., Chicago, Ill.

Send postage for cotalogue of motors and supplics
One-hali actual size

“ THERE'S MONEY INIT " _

A= EARN TELEGRAPH Y=

— — -

— e — R —— G S — - S W — e T AL S S

TEACH YOURSELF

in half the usual time, at trifling cost. with the

-

wonderful Automatic Transmitter. THE OMNIGRAPH.
Sends unlimited Morse or Continental messages, at
any speed, just as an expert operator would.

Adonted by V. S. Gav't, Catalopue fees.

OMNIGRAPH MFG. CO.
39L Cortlandt St. New York

4 styles.

June, 1917

a clear glass jar, A. (See diagram.) Into
the bottom of this jar some bitumen is
poured while in a hot condition. This
serves to hx the porcelain base. B, in posi-
tion. This base forms the support for the
sack, C, keeping it in a central position, and
also a support and spacer for the zinc cylin-
der, D, keeping it alwayvs the correct dis-
tance from the sack. It is this nparrow
space between the zinc and the sack which,
10 a large extent, makes the internal resist-
ance of these cells so mnch less than Le-
chanché batteries. The top of the sack has
a rubber ring, E, round it in order to
further safeguard against the zinc cylinder
touching the sack. Above the sack a spe-
cially shaped porcelain ring, F, is slipt over
the carbon rod, G. and this serves as a sup-
port for a waxt cardboard disk, H, which
supports the sealing compound. Two holes
are arranged in the sealing compound and
the cardhoard washer; in one of these is a
fiber tube. This wbe forms the funnel
thru which the water is poured when the
cell is required for use, and is normally
sealed with a cork. The other hole con-
tains a small glass tube to allow the gases
generated when the cell i3 in action to
escape. A lead connection strip. J, is sol-
dered to the zinc cylinder. and this is
brought up at the side of the cardboard
washer and thru the sealing compound.
This lead strip is provided with a punched
hole 10 allow of conuection to an adjacent
battery. A brass cap, K. is forced on to
the carbon rod, and the nut for wire con-

| nections screws on to a pin riveted and

soldered 10 the cap. The ammonium chlo-
rid crystals. L. are placed in the cell at the
time of manufacture: so that all that is
necessary to make the celi ready for use
is to remove the cork. fill the cell with
water, and replace the cork.

POWERFUL HYDRO-ELECTRIC
SALVAGE APPARATUS TO
RAISE SUNKEN SHIPS.
(Continued from page 95)
may have gone ashore in shoal waters.
Supposing that a vessel has become em-
bedded in the sand. Upon arriving at the
scene with one of the Linquist hydrostatic
lifting units of the type already described.
this 15 set up out in the deep water at a con-
siderable distance. say one thousand 1o
1.300 feet from the vessel in distress. and
a heavy cable is attached to the oceanward
side of the vessel. In certain cases, and
when necessary a line may be shot over the

| vessel 1o carry out this part of the opera-

tion. The cable which i1s secured to the
stranded vessel is carried from the Lin-
quist apparatus. and passes thru two large
pulleys secured to a stationary truss on the
base of the “fort,” and in proximity to the
vertical member of the lifting apparatus,
The free end of the cable is secured to
the top of the telescopic movable cyvlinder
of the Linquist device, and this is made to
rise by becoming more buoyant thru the
agency of the electric pumps {supplied
with electric power from the lines on shore).
water being pumped out of the movable
telescopic cvlinder causing it to rise. and
when this occurs a force of thousands of
tons is brought into play. giving sufficient
upward pull on the cable passing thru the
stationary pulleys to haul the vessel off the
shoal.

The inventor of this truly remarkable
scheme for raising sunken boats, etc. says
that i1 his device had been availahle at the
time the U. 8. Submarine F-1 sunk in the
Honolulu harhor some time ago. that he
could have raised the submarine in four
davs instead of takina four months. which
was the time required by the ouly method
available, when this deplorable accident

You bencfit by mentioning “The Electrical Experimenter” when seriting to advertiscrs.

www americanradiohistorvy com


www.americanradiohistory.com

1917

June,

occurrcd. One of the divers who worked
on the Submarine F<4 and who had nego-
niated depths of 300 feel {corresponding to
. pressure of 135 pounds to the square inch)
has seen the device and bedieves that Mr.
Linquist's calculations as just cited are not
only practical hut feasible.

ELECTRICITY AND WATER TO
RUN OUR AUTOS.
(Continued from page 88)

andd air will eliminate all carbon deposits,
and in so doing will add to the life and
power of any motor, and that is net all, for
we obtain our gas from water, which vature
has provided abundantly, and so easy to se-
cure that the cost is practically nothing.
Those interested in this clectrolytic ccll
gas generator intended for a substitute for
gasoline in driving automohiles will un-
doubtedly find interesting a U. S. patent on
a similar cell, bearing the mumber 1,219,960
which is disenst in the “Latest Patents'
department on page 128 of this issue.

DECISION IN THE “HETERO-
DYNE” RADIO RECEIVER
CASE.

On April 2 Jadge Mayer, of the United
States District Court for the Southern
District of New York, handed down an
opinion inn the suit of Samuel M. Kintner
and Halsey M. Barreit, receivers of the
National ~ Electric Signaling  Company,
plaintifis, vs. the Atlantic Communication
Company, August Merckens, P. C. Schnitz-
ler and K. G. Frank, defendauts, 1n which
he found for the plaintifis. This suit was
based upon a charge of iniringement of
United Siates letters patent 1,050,728 and
1,030,441, being respectively for the method
and apparatus employed in a receiving sta-
tion of a radio telegraph system. These
patents, issued January 14, 1913, cover the
invention known to the art generally as
the "hcterodyne” or beats method of re-
ceiving radio telegraph signals.

The conrt found that Reginald A, Fes-
senden, the mventor of this system, had
produced an invention of great merit and
entitled to a broad interpretation. Ie
found that the prior art cited by the de-
fendant as anticipating the Fessenden in-
vention had failed to teach the art anything
m respect to the use of beats and, at most,
mcerely disclosed a local source for oper-
ating some particular form of receiver.
He decided against the defendants’ conten-
tion that the invention should be given a
narrow construction, in view of an earlier
patent of Fessenden.

The defendants’ sole effort was directed
towards securing a narrow construction of
the patents. They contended that the Fes-
senden patents were not entitled to a broad
interpretation but should be restricted to
the use of the particular form of appli-
ance shown in the issued patents. The
court decided against this, holding the in-
vention to be of such merit as to cntitle
it to a broad interpretation of equivalents.

The court also stated that Fessenden or
his company, the National Electric Signal-
ing Company, were the only oncs to teach
the art anything of value of this method
of operation between the date of appli-
cation of his original patent in 1902 and
the date of applications for the patents
in suit, 1905.

~ To overcome the difticulties of navigation
in the Kara Sea the Russian Government
has cstahlished threc wireless stations that
inform vessels of icc conditions.

THE ELECTRICAL EXPERIMENTER

A COMPACT FARM LIGHTING
PLANT.

The farm lighting plant illustrated s
rated at 1,000 walls and operates at 30 volis
In most cases a 2, 244 or at most a 4-hp
engine is required to run this system. The
generator has a heavy flywheel pulley with
tapered shaft.

A feature of this cquipinent 1s that re-
gardless of variation in the nomber of
lights being used, the generator will auto-
matieally furnish the current necessary for
these lights, in addition to that which it has
alrcady heen furnishing for charging the
Lattery, thus allowing the hattery to receive
its normal charging rate automatically, re-
gardless of the number of lights being
turned on and off. An automatic ¢lectric
governing winding is incorporated in the
design whiclh prevents the variation in the
lighting load from affccting the amount of
current going into the hattery. Lights may
be used at any time either direct from the
generator, if the engine is running, or di-
rect irom the battery, if ihe engine is not
running.

The manufacturer :ulso claims that by
using this self-regulating winding for start-

. —

A New Cempact Electric Generating
Plant Having the Switch-board Mount-
ed Rigldly on the Dyname Frame.

ing duty, engines, regardless of their type.
can be started without abnormal strain on
the battery plates. This condition applies
speeitically to engines of h.p. or less.
Tiice the starting torgue with one-half the
current is said to be produced by mcans of
this winding. [n a test recently made, this
umt, with an 80-ampere current, easily
started a 4-h.p. special electriec engine. A
shunt wound generator failed to start the
same engine with the ammeter reading 140
amperes. This plant permits the lights to
burn at practically the same brilliancy at
all times. [f the lights are being used direct
from the generator and should the engine
stop, the electrical connections will be
chianged automatically, so that the lights will
then receive their energy from the storage
battery. The switchhoard is equipt with
large scale instruments, an auntomatic re-
verse current circuit breaker and only one
lighting switch.  All internal connections
are made at the factory. The hatteries used
with this plant are made in hoth the Faure
and Plante types, assembled in either rubber
or glass jars.
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Mesco Wireless Practice Set
For Learning the Wireless Code

The Practice Set compriscs a regular tele-
graph key, withoutl circuit breaker, a special
Dugh pitch buzzer, one cell Red Seal Dry
Batiery, and four feet of ureen silk covered
flexible cord.

_The key and buzzer are mounted on a
highly rinished wood basc, and threc nickel
plated binding posts are so connected that
the set may be used for five differcn1 pur-
poses, as illustrated on page 24.

For the beginner, the set is of exceplional
value, for it may be used for individual code
practice or for operation of a two party line,
which is an excellent method of quickly
learning the code. After the beginner has
mastered the code. the set may be used in
his wireless outlit for setting the detector
in adjustnent, and also the ey may be used
to control the spark coil.

Recommended for schools, as it gives ex-
cellent service for class instruction in code
work. Full directions with each sei.

The main object of the set is to enable the
beginner t0 miaster the wireless eode, and
the buzzer reproduces ithe sound of the sig:
nals of the most modern wireless stations
perfectly.

Every beginner needs one of these sets,
and as it is the equivalent of five different
sets, the price is very low.

List No, | . Pricc.
342. Wireless Practice Set, with Battery
and Cor .§2.2

349, Wireless Practice Set only, no bat-
tery or Cord ............ .. 2.00

Send for Qur New Edition of our
Catalog W28 Ready June 15

It Is pocket sz, contalny 248 pages. with over 1,000
(llustrations and describes In plaln, clear language
all about Bells, Push Buttons. Batterles. Telephone
and Telegraph Materlal. Electrle Toys, Burglar and
Fire Alarm Contrlvances, Electric Call Bells, Electric
Alarm Clocks, Medical Batterles, Molor Boat Marns.
Electrically Heated Apparstus. Battery Connectars,
Switches, Baltery Gsuoes. Wireless Telegraph (n-
struments. lonitlon Supplles, ete.

IT MEANS MOXNEY SAVED TO YOU

to hava our Cataleg when yau want to buy.

Manhattan Electrical
Supply Co., Inc.

New Yark: Chieago: ST. LOVIS:
17 Park Placa 114 8. 5th Ave. 1106 Plne S1.

San Franclien Gffco: 604 Missfon St

Learn Watchwork, Jewelrywork and

3 A fine trade commanding a good sal-
1 Engravmg. ary. and your services are always in
demand. Address HOROLOG(CAL Department,

Bradley [nstitute, Peoria, Ill., for our lalest catalog

WANTED—Railway Mail Clerks

COMMENCE §75 MONTH
Common education

sutficient.
Sure pay. Franklin tnstitute

Life job. Dept. C104 Rochester, N. Y.
Pull unnec- & Slre;

Send me witboot ¢harge,
essary.

somple Reiluay AMaeil Clerk Es.
/

ddreea.

INCREASE T0 $150 MONTH

D amioetion qoeetions: [let of otber
o big pald government lobs cow eatily
(<) obtelonable and free book deacribingthen:.
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CONSTANT AMPLITUDE
TEST BUZZER

Dimensions 2V3"x2Y,"
Postage 10 cents

OVER 1200 SOLD

Our special Constant Amplitude Test
Buzzer contains some entirely new features
and closely resembles the tone of a 500.
cycle Telefunken set. This is due to the
arrangement of the contact which 1s pro-
vided with a lenient back-check which pre-
vents the armature from overreaching and
the amplitude becomes constant. This you
wilt find in no other Buzzer. The contact
points are of pure silver which prevents
burning and the chtire mechanism is en:
closed in a non-resonant dielectric case.
You will never know you have a Buzzer in
your circuit as far as attention is con-
cerned. It is provided with three binding
posts and is highly finished.

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

Price, $1.20
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This gap has been designed
to sell at a low price and to
meet the demands of ama-
teurs for a good, enclosed
and silent gap. Finished in
dull black, it will add tothe
appearance of your set,
It is made in onestyleonly,
for all powersup to I-K\\V,
and can be mounted in al-
most any position.
The gap i9 enclosed in a
circular iron housing 8 inches
» in diameter and 2}4 inches
thick, with removable cover
(for inspection). ‘The adjust-
ment can be as close as desired
between sparking points.
Rotating disc is of brass with 12 projecting
round brass arms (total diameter 6 inches).
mounted on ghaft running in bronze bearing
and is belt drnven by small motor giving a
variety of tones depending upon the speed.

When int operation this gap is very quiet
Price complete, without motor, $8.50
J. Herbert Ferris, 211 Catalpa Drive, Royal Oak, Mich.

SPARK COILS For Wireless
STYLE G SPECIAL 4/ CO".. $3.50

Postage extra
FINE RESULTS WITH THIS COIL

SCHUG ELECTRIC MFG. CO.
254 EAST LARNED, DETROIT, MICH.

—

POCKET BOOMK o ELECTRICITY
<> VSPECIAL wAR EDITION A : 43 3

Distribated as”s supplement to oor big Nandy Rook
ducipg temporary government suspenston of wire.

2. Lists new things to experiment with, Alse
motors, flashlights. telegraph spnaratus, poxzles,
magic outfits, baoky, athletie gnods. chemical scta,
Rshing tackle, noveltics.  Handy, intereating. For
©%er¥ boy in America. Fres on Request

oy
LA
o

d The Electro.Set Co., now known as
The Newman-Stern Co., Dept. E 3. Cleveland, Ohio

z
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SHIPS WHICH THE RADIO SAVED.

The U.S. Government cites the ifollow-
ing marine disasters in which wireless fig-
ured during the period July 1 to Decem-
per i, 1916:

July 11.—Steamnship Ramos foundered in
a gale while en route from Philadelphia to
Cartagena, Colombia. SOS calls were an-
swered by the Miami land station and the
steamships !'an Hogendorp and lllinois, all
but five persons on board being saved.

July 22—Steamship Matatua, stranded
on rocks seven miles south of St. Mary's
Light, Cape Race. Vessel shot line 1o
shore and passengers and crew were re-
moved. The distress call was answered by
the steamship Stephano, Red Cross Line,
which stood by until passengers were safe-
ly removed.

September 15, — Steamship Congress,
with 445 persons on board, caught fire off
Coos Bay, Marshheld, Oreg. The vessel
was headed toward shore. SOS calls be-
ing sent out continuously, which were re-
ccived by the land stations at Marshfield,
Oreg., Cape Blanco, Oreg., and FEureka,
Cal., and the steamship F, 4. Kilburn. Res-
cue vessels were dispatched by the MAlarsh-
field station, and all persons on board were
saved.

September 23.—Steamship Bay State ran
ashore off Cape Elizabeth, Me.; total loss.
Distress calls were answered by the Coast
Guard cutter Ossipee and the naval station
at Calfe Elizabeth, which dispatched the
tugs Portland and Cumberland. All per-
sons on board, approximately 200 in nun-
ber, were saved.

October 7.—Steamship Antilla, with fifty-
siX persons aboard, caught fire off the Vir-
ginia Capes while en route from Guanta-
namo, Cuba, to New York. Approximately
twenty-ive vessels responded to the dis-
tress calls, and all persons were saved.

October 19.—Steamship A rapiioe lost
her rudder twenty-five miles north of Cape
Lookout. SOS calls were answered by the
steamship Henry R. Mallory and the Coast
Guard cutters Seminole and Tampa, which
towed the vessel to Norfolk.

October 28.—-Steainship Chicago, with
265 passengers and crew, caught fire at sea
and arrived safely at the Azores Islands.
Communication was established with ves-
sels, but assistance was not needed.

October 29.—Tug !'igilant disabled 150
miles off Irish coast. SOS call answered
by the steamship Ryndan:, which towed the
tug to Queenstown.

November 25.—Steamship Powiliatan. en
route fromn Boston to Baltimore, caught fire
off Block Island. Fire was controlled he-
fore arrival of Coast Guard cutters, which
answered the distress call.

November 27.—Steamship Niels Niclson
lost propeller in heavy gale. Distress calls
were answered by several vessels, which
assisted the disabled vessel to make port.

November 28.—Steamship Coronado lost
propeller off Tillamook Head. Distress
calls answered by Astoria, Oreg.. station,
which dispatched tug to assistance of dis-
abled vessel.

December 3.—Steamship Carolina, Good-
rich Transit Co., struck rocks off entrance
to Sturgeon Bay Canal. Distress calls were
received by the Manitowoc, \Vis.. station,
which dispatched a tug to the assistance of
the disabled vessel.

Dccember 12—Steamship Sumner
grounded in fog off Barnegat, N.J. Six ves-
scls responded to SOS calls, and all per-
sons on board were saved.

Deccember 14.—Steamship Powchatan, en
route from Norfolk to Boston, sank in col-
lision with unknown vessel on way to open
sea. Several United States destrovers,
Coast Guard cutters, and steamship Janies-

June, 1917

DO YOuU?
By Albert W. Wilsdon.

RECENTLY 1 bought a copy of the
ELECTRICAL EXPERIMENTER
AND I read it through

DURING the time

THAT 1
HAD to spare
EVERY day that | could.

EVERY time in

LOOKING thro

ELECTRICAL magazines which [ thought
CONTAINED news

THAT would help the

READER in his work,

1 always found =

CERTAIN articles that wet

ALWAYS vague and which

LEFT me in the dark. &

EVER thinking that

XPERIMENTERS like myself

PURCHASE magazines

EACH month for the purpose of

READING articles

IN which

MANY new wrinkles,

EACH new, and

NOVEL, are to be found.

TWAS for this reason that

EVERY month I now

READ the ELECTRICAL EXPERI-
MENTER,

THEREFORE BE IT ENACTED by
all experimenters and the general public.
that every Experimenter who has not read
the ELECTRICAL EXPERIMENTER do

so at once, without delay.

THE PENALTY for failure to do so is
a tine of 15 or 20 cents, which is paid for
other magazines. as well as the loss of
articles which cannot be found or obtained
elsewhere.

Apologies to “Casey Bee”

town answered SOS calls. Crew trans-
ferred to Coast Guard vessels and passen-
gers were taken to New York on the steam-
ship Jamesrown.

December 25. — Steamship JMlaryland
sank at sea, position as given in SOS call
380 miles east of Sandy Hook. with crew
of thirty-four. Distress calls answered by
several Coast Guard cutters, but they were
unable to locate the disabled vessel.

750,000 HORSEPOWER WASTED IN
NEW YORK.

Electric power sufficient to turn every
wheel and illuminate every dwelling and
factory in New York State could be de-
veloped from the water power which is
running to waste every day in the rivers,
streams and canals of the State, Attorney
General Woodbury declared in his annual
report submitted to the State Legislature.
lle estimates a daily waste of 750,000 elec-
tric horsepower on the Long Sanlt Rapids
and along the line of the barge canal. He
urges the Legislature to establish a policy
by which the State will reap some benefit
from this stupendons resource, the value
of which has been estimated by conserva-
tion experts at $250,000,000. Attorney Gen-
cral Woodbury points out that the Long
Sault Rapids in the St. Lawrence River,
control of which was recently regained hy
his office after a fight which was carried
to the United States Supreme Court. could
be harnessed to vield over 700,000 electric
horsepower, while the dams and other
structures along the conrse of the barge
canal impoind an excess of water over
navigation requirements sufficient to gen-
crate 50,000 horsepower,

You benefit by mentioning * The Electrical Experimenter” when writing fo advertisers.
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SPRAGUE DEFENDS ELECTRIC
DRIVE FOR CRUISERS.

After consunltation with Seccretary of the
Navy Daniels, Frank J. Sprague, Chairman
of the Naval Consulting Board Cominittee
on Electricity and Ship Construction, has
come out strongly against the critics of
clectrical drive for the new battle cruisers.

In a letter to Senator Swanson, Chair-
man of the Scnate Committee on Naval
Affairs, Mr. Spraguc says he has been re-
luctant bitherto to join in public discus-
sion of the decision of the Navy Depart-
ment to adopt clectric drive.

“I feel that perbaps I am now justified
in so doing,” he adds, “in view of the
fact that such discussion, which I assumed

was hegun from patriotic tnolives, seems
to be taking on the nature of an active
commercial propaganda, incidentally sup-
ported by a number of gentlemen, most
of whom, however representative and en-
dowed with experience along the lines of
their individual professions, arc utterly un-
trained in naval affairs, and hence are not
possest of sufficient knowledge of this
particular subject to indulge in the ava
lanche of criticisms which liave been lev-
cled at the department.”

Referring to what he describes as “the
suceessful installation of the electric drive
on a comparatively small scale on the col-
lier Jupiter and the adeption of similar
power for three batileships.,” Mr, Sprague
remindls Chairman  Swanson  that “the
Navy Department, reinforced in their opin-
ion hy what hacd been done in electrical de-
velopment in great power plants. decided
npon electric drive also for the Dattle
cruisers, each of which is to be equipt with
engines of the large total of 180,000 horse-

power.

“The wisdom of this decision,” Mr.
Sprague continues, “was challenged by
Charles Curtis of the International Cirtis
Marine Turbine Company, which company
would, if geared turbines were adopted in-
stead of the electric drive, he a beneficiary
by a largc amount of royalties. 1t is, of
course, difficult for one engaged in a com-
mercial enterprise which may be seriously
affected to be, even if unconsciously so un-
affected in his judgment by personal inter-
ests, but [ prefer to helieve that \r. Curtis
was actuated by a desire that our cruisers
should be the best afloat, even if 1 disagree
somewhat with his methods and conclusions.

“Failing to get a reconsideration of the
Navy Department's decision, a number of
prominent engineers have been requesied to
writc, and several have written, letters based
on certain adverse information supplied
them, some condemning without reserve the
decision of the department and others urg-
ing that the malter be referred to the Naval
Consulting Board or some other hoard of
civilian engineers.

“Among thosc other than Me Curtis,
who have heen quoted as authorities are
Dr. S. 8. Whecler, President of the Crock-
er-Wheecler Company, manunfacturers of
clectrical machinery, who has been vol-
untinous in  his critictisms: Pr. [Francis
Crocker, an associate of Dr. \Vheeler;
George Gibhs. Consulting Engineer of the
Pennsvlvania Railroacd: Dr. Miclhael Pup-
in, a distinguished scientist and inventor of
a system for increasing the efficiency of
the long-distance telephone; Isham Ran-
dolph, a well-known civil and railread en-
gincer: Prof. William 11. Durr, a widely-
known consulting engineer: President
Falk of the Allis-Chalmers Company,

THE ELECTRICAL EXPERIMENTER

147

NEW LIFE, POWER,

A

cians who use it daily.

Produces SOOTHING, INVIGORATING, CURA-

TIVE

obtained in

VIOLET-RAYS. Wonderfully quick results
treating SCALP, FACE and BODY.

Health bringing OZONE forced into the blood, pro-

ducing

an abundance of VITALITY.
Sent on Free Trial

Simple in construction and operation. The VIOLETTA
is especially adapted for personal use in the home.
Will operate on alternating or direct current or battery.
ABSOLUTELY SAFE and GUARANTEED.

Write for New Free Book

Send for our new beautifully illustrated book on VIOLETTA.

Tells all about the marveis of Violet-Rays.

Read what scien-

tistaand doctors have to say. Post card brings book and all
particulars of special low price and free trial offer.

Dealers
write

BLEADON-DUNN CO. &g

208 NORTH FIFTH AVENUE, CHICAGO

VIOLET-RAYS!

the marvclous delightful VIOLET-RAYS,
and most powerful form of electricity, causing neither
muscular contraction nor pain of any kind.

THE VIOLETTA

) Y Iligh frequency instrument is cndorsed by thousands of Physi-

HEALTH and BEAUTY in
Newest

UNIVERSAL ELECTRIC MOTORS

OPERATING ON A. C. OR D. C.—110 TO 130 VOLTS

TYPE AK

$6.00

If Your Dealer Cannot
Supply You, Order ’

From Us

1/40 TO 1/8 H. P.

1/20 H. p.

Gaps, Electric Fountalns.
Grinders, Electric Hair Clippers and

Direct 30+ South Dearborn Street

“WR THIS MOTOR

Being Used Suecessfully for Grinding. IMolishing, Drir-
ing Small MMachinery. Sewing Machines,
Check Endorsers,

A MOTOR OF UNIVERSAL APPLICATION
Base Pulley and Chucks Easily Detached

RACINE ELECTRIC SALES CO.

CATALOGUE FREE

00

$ 6 :
Complate with

6000 R. P. M.

Pulley

Emery Wheel

Fans. Wireless Spark Hulllr:q wh!:gl
Hunildurs. Valve  Chucks

numernus other appliances. Cord and Plug

CUICAGO, ILL.

MAGNETIC
RECTIFIER

Parenred

April

1916

you'd get
length of

charging |

rent, has

are taken

Get Bul

Jobbers

F-F BATTERY BOOSTER

Keep vour starage battery fully charged it
Plug inta any convenient 110 velt 60 cycle
alternating current lamp socket and connect the
The rectiier utilizes the

charging a Profitable Business where balteries

$15 Complete

THE FRANCE MANUFACTURING CO., Cleveland, Ohio
and Dealers Throughout

the most out of it in service and

life.

atlery lerminals.
Full Wave of cur-
and makes Re

eads to the
Carbon  Electrodes
in to charge,

F.O0.B, Cleveland
letin Neo. 12,

the Umired

Stutes ond Canada

Super-Sensitive Microphone Only $6 ==

This instrument is offered at an extremely low price. It

cellent for building your own radio amplifier. Can also be used
in many experiments where a sensitive microphone is required.

)

26 CORTLANDT ST., NEW YORK

DETECTAGRAPH, 812

sitivity can b
conversations,
Transmitter, 25.ft. Black

Ileadband, Case and Battery.

COMPANY

CASTON BOISSONNAULT

This detecting insirument of marvelous sen-
used for detecting secret
OQulht consists of Sensitive
Cord, Receiver,

Send for One Today and Convince Yourself

MICROPHO-DETECTOR

President

Makers of Super-Sensitive Microphone Apparatus

is ex-

DETECTAGRAPH $)2

Yau benefit by mentiouing “The Electrical Experimenter™ when twriting (o

www americanradiohistorvy com

fyertisers.
H


www.americanradiohistory.com

148
FREE B

while they last '= —_—
- ﬁioomsm:

§l PRATT
0OD TOO, F

o

We will send a copy of this
new tool book, while they last,
lo every tool user who writes
for one.

The book shows over 1500
Good Tools for all trades: if
you haven’t one now, wnte
immediately.

GooDELL-PRATT COMPANY
<L

GREENFIELD
MASS, U.SA

S big features

1—Self-lock ing. adjustable dies; 2—
Selfcentering guides; 3—No reset-
ting of dies to size: 4—No locse
bushings; 5—No small parts. Every

OSTER::
DIE STOC

threads from 4 to 8
sizes of pipe. Write
for illustrated catalog.
TUE OSTER MFG, CO.
214t East 6tst St.
Cleveland, Ohio

GENERATORS!  ALTERNATORS!

We have a complete line of sturdy, efficient gen-
erators and alternators from 100 to 000 warts.
We furnish complete parts for these finished
ready to assemble with instructions to wind.
Transformers made to order. Send for catalogue,

ALL AT FACTORY PRICES
Bergmann Motor Works, 442-446 Niagara St., Buffalo,N.Y.

{
THE MIDGET SLIDE RULE

will add, sobtract, multiply, divide,
a6lve problema |nvolving e vea and oo’
€ven rools mdtgeteﬂ. 1t will aino
Rive the Logartbms of nombers and
th: Sioes, Cosines. Tangents and Co-
tangents of all anglea,

Lts operation in very simple and with
tbis inatrumepl one can guickly solve
u\{ tmath¢ metical problem, This shde
rule is e of w and metal and #t
is adaptrd for sbop work as well an
offics use,

Size 3 1-4 * 3 1-4In. Prica, with
Instructions, T8¢, Your mobey back
if you mre mé eatisfied. GILSON
s E RULE CO., Niles, Mich.

For shop, factory,

O garage and home

i 4 —many high class

tools aitractively priced in our Odds and

Ends pamphlet which is mailed free on re-
quest by

Montgomery & Co., Inc., 105 Fulten St., N. Y, City

Send for catalog of ocur tools for
wood and metal. Also Mechanic's
Handbook. 2

MILLERS FALLS
TOQLS
-

MILLEAS FALLS CO.. Millers [alls, Mass.

THE ELECTRICAL EXPERIMENTER

manufacturers of electrical machinery;
Luther Lovekin, Chief Engineer of the
New York Shipbuilding Company, and Cal-
vin Tomkins, former Dock Commissioner
of New York.”

Observing that this list “contains many
names not only of men of prominence but
of men standing high in their professions,”
Mr. Sprague says: “But the question may
properly be asked to what extent are these
gentlemen qnualifed to ¢riticise, what is the
training and experience which would war-
rant them to sit as judges in so vital a
matter, and what is it they really seek to
accomplish.

“The discussion,” Mr. Sprague contin-
ues, “seems first to seek to condemn the
adoption of electricity on the score of in-
creased weight and cost. or impossibility
of construction, or safety in operation, and
second, a reference of the whole matter to
the Naval Consulting or some other board.

A PRESENT-DAY ELECTRIC
GIANT.

While we may not have the inman giants
of old with us, their places are admirahly

The Largest Self-control

Induction,
Voltage Regulator Ever Bullt.

Feeder

filled by the gigantic mechanical and elec-
trical apparatus that modern “genius has
evolved, as for instance. the device shown
in the accompanying illustration. This pic-
ture shows the largest self-control induc-
tion, feeder voltage regulator that has ever
heen built. The regulator is of the oil-
insulated, self-cooling type. and was built by
a Pittsburgh concern. It is rated at 600
kva. (kilowatts) 3-phase, 60 cycles. 13.200
volts, with 10 and 20 per cent regulation
at 262 and 131 amperes. 1t is designed for
operation outdonors with full-automatic con-
trol self-contained.

This regulator was built for the South-
ern Power Company and is to be connected
to the low voltage side of a 6000 kva. (kilo-
watt) bank of 44,000 to 13.000 volt trans-
formers on the power company’s line at
Spray, N. C. By the nse of this regulator
the power from the line will be delivered
to the Thread Mill Company mills owned
by the Marshall-Field's interests., with the
voltage maintained continuously at normal
value.

June, 1917

“It is inconceivable,” says Mr. Sprague,
“that with all the known facts in hand the
Navy department wonld or could surrender
to outside advisers, directly or even infer-
entially, the selection between two known
and accepted methods of drive, with their
varying influence upon the distribution of
weights. 'ocation of turrets and armor, size
and disposition of compartments and the
results of flooding, the distribution of fuel,
the distances of machinery from the skin
of the ship, provision against torpedo
damage. the necessities of handling ships in
emergencies and the results of failure of
any parts.”

Mr. Spragne declares that generators and
motors of the size indicated can be built,
and that if necessary they can even be con-
trolled by a push button from the bridge.

“1 am,” he says, “generally credited with
being the pioneer of the modern electric
railway and am certainly the creator of that
svstem of train control, now used the world
over, which makes it possible to aggregate
any amount of power required under a
single control.”

One reason why Mr. Sprague was select-
ed for the Naval Consnlting Board was that
he had served as President of four techni-
cal societies—the American [nstitute of
Electrical Engineers, the American Institute
of Consulting Engineers, the New York
Electrical Society and the Inventors’ Guild.

JOHN ]. CARTY, TELEPHONE
ENGINEER, NOW MA]JOR
CARTY.

Mr. J. I. Caruwy. chief engineer of the
American Telephone and Telegraph Com-
pany, New York City, and recognized as
one of the foremost authorities in the
world on wire communication, has been
commissioned senior major of the Signal
Officers’ Reserve Corps, the reserve auxil-
iary of the Signal Corps, UU. S. A, The
addition of Alr. Carty 1o that organiza-
tion will be a decided accession and one
which will be widely applauded. It is be-
lieved other appointments will follow from
the ranks of leading American engineers.
The importance of the telephone system n
any plan of national defense has been ac-
cepted by officials of the War Department.
The adaptability of the American tele-
phone lines was thoroly proven last sum-
mer when the entire A. T. & T. Com-
pany’'s service was turned over to the Gov-
ernment for a test under hypothetical war
conditions. In 43 seconds Secretary Dan-
iels was m communication with the Pen-
sacola, Fla., Navy Yard, and in 28 sec-
onds more was talking with the navy yard
at San Diego. The Secretary of the Navy
Jater exprest his pleasure over the "won-
derful success” of the experiment. \When
the country's National Guard was mo-
bilized last summer a complete telephone
exchange was established at Camp Whit-
man, in New York State, in less than 24
hours after the troops were called ont,
connecting \Washington with Albany, N. Y.,
and all the vital points necessary to the
movement. The commissioning of Mr.
Carty as an officer in the Reserve Corps
mayv be taken as a further step to have
this important branch of the couniry’s de-
fensive system ready, not only in ma-

terial, but in personne],

“E. E.” WAR NEWS!!!

DON'T THINK, NOW THAT WE
ARE AT WAR, THAT YCU CAN
DO WITHOUT THE MONTHLY
VISITOF TheElectrical Experimenter.
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Edited by H. GERNSBACK

In this Department we publish such matter as is of interest to inventors and
particularly to those who are in doubt as to certain Patent Phases.
addrest ta “‘Patent Advice' cannot be answered by mail free of charge.
are publisht here for the benefit of all readers.
portance, we make it a rule not to divulge details, in order to protect the inventor as

far as it is possible to do sa.

Should advice be desired by mail a nominal charge of $1.00 is made far each
Skotches and descriptions must be clear and explicit.

question.
sheet should be written on.
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Regular inquiries
Such inquiries
If the idea is thought to be of im-

Only one side of

BELL SOFTENER.

(152) E. T. jones, New Orlcans, La,
writcs as follows:

“1, a subscriber to your wonderful maga-
zine, would greatly appreciate your opin-
jon on the following ‘phonc-attachment,
printing same in your Patent Advice de-
partment in one of the following issues
this year, as soon as possible.

“Aftter rcading over your article on pat-
ents wanted, | devised a scheme by which
any tont desired can be had instead of
using bells. 1 have drilled and tapt the
armature knob of the ringer and screwed
thercon a certain device; on a protruding
stand. ]| have a mandolin string, which is
adjustable (any note can be had}; when
the ‘phone (rings) the device passes over
the string and | have attained a dull,
soft-pitcht toue which is audible three
Tooms away.

“] would appreciate your opinion on the
above arrangement, and 1 highly recom-
mend inore suggestions on your part in a
magazine which | and a million or so
others cannot do without, as it is the enly
live one ont to-day. [ read it from cover
to the last page and find old copies inter-
esting even after thevy have been fully
read.”

Ans. The idea, while a very good one,
docs not seein very practical for the rea-
son that the device would take up toc
much room. If an arrangement were ob-
tained whereby the long string could be
done away with, we think a more practical
arrangement would be had, but we believe
a patent can bc obtained on the idea.

INVISIBLE PERISCOPE.

{153) Jose M. MNloreira, Lowell, Mass.,
submits a design of a glass periscope, his
idea Dbeing to inake it visible.

Ans. While this is a good 1idea on
paper it dees not work out in practise for
two reasons, one of which is that glass is
too dangerous a suhstatice to be used for
a periscope which has to stand enormous
strains due to rushing thru the water as it
specds on. Furthermore a periscope stick-
ing out of the water c¢an never be invis-
ible, that is, while the periscope itself may
not be seen at a distance, it forms a white
wake as it runs in the water, which is
very noticcahle. It is not thc periscope
itsclf that the cnemy will see, hut the
water trail which the periscope leaves be-
hind. As long as nothing is found to do
away with this wake, it is useless to make
the periscope itsclf invisible.

AUTOMATIC TUBE CLOSER.

(154) James D. Miller, Montreal, Que-
bec, Canada, submits to us several draw-
ings of c¢ollapsible tubes such as are used
with tooth-paste and shaving creams. the
idea heing to do away with the annoyance
of unscrewing and screwing on the cap
which so often exasperates us.

Auns. The drawings submitted to us of

the device are very ingenious indeed and
hold out a possibility of a good inveution,
We, however, would advise our corre-
spondent to simplify the idea, as at present

149

it seems too complicated, having too many
parts. We wonld also advise our corre-
spondent to submit the idea to a patent at-
torney with a view to obtaining copies of
prior patents on this particular class of
work,

INTERRUPTER.

(155) Geo. Shaw, Talmage, Neb., has
counceived an idca for the improvement of
interrupters for small wireless sets and
othier outhts requiring the use of a small
transformer or spark coil. The idea is to
use a certain form of interrupter in an
air-tight chamber, under suficient air pres-
sure to prevent the burniug of the eon-
tacts. e thinks that a small hand air
pump cotld be secured to the chamber to
pump up sufficient pressure. Is the idea a
good one and is it patentable, and would
there be a demand for it?

Ans. A scheme of this sort is decidedlv
not satisfactory becansc it has been shown
that comprest air will retard an ordinary
vibrator spring or, for that matter, any
moving part which is supposed to operate
under high spced. If instead of using
comprest air you use a vacuum, enorni-
ously better results arc obtained, as, for
instance, in the Moore [lacuum [nterrupt-
¢r. Personally, we have no faith in com-
prest air interrupters, as we have never
seen one work satisfactorily.

ELECTRIC CIGAR MOISTENER,

(156) Charles Picker, Salina, Kans.,
says that he has an idea in the construc-
tion of a device 1o moisten cigars and
tobacco in show cases. The idea is to
inake steam hy heat developed from stor-
age batter_ies. and to evaporize the steam
in a certain manner.

Ans. While a patent might be obtained
on a schenie of this kind, we do not know
how valuable it will be without knowing
full details. There are some very good
and cheap electric tobacco moisteners on

| and secure valuable patents and trade-marks on
| teasonable terms. Personal service assured by our

| Rotb Packing Co., Cincinnati.
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255 OURAY BLD'G, WASHINGTON, D. C.

Don't Lose Your Rights

We publish forms called **Evidence of Con-
cepttan’ by which you can establish your rights
before sending the invention to anyone. ~ It is your
best protection.  We jssue up-to-date bulletins of
improvements wanted: aid inventors 1o promote
their rights; render rehable opimons free of charge

Service Guaraniee Contract. References:

2nd National Bank. Washingtoo, The Joha P

SIMPLY MAIL COUPON
LANCASTFR & ALLWINFE, 255 Oursy B)g., Wesbingtos, D.C.
Send me .[ree bhook "lInventions—Patenting and
Promoting." Bullctins of Improvements Wanted
and blank form “'Evidence of Conception."
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R. MORGAN ELLIOTT & Co.
PATENT ATTORNEYS
MECHANICAL, ELECTRICAL & CHEMICAL ExPEmTS
716-7T24 WOCDWARD BUILDING
WASHINGTON, D, C,

PATENTS

Sead Sketchi or Model of Your [aveation for
Free Opinion as to Patentability

Our, Certificate of FPatentabil-
ity is Evidence of Conception
of your invention and may
prove valuable 10 you. Our
Credit System enables you to
file your application for Patent
and proceed without delay, Every
case receives personal atlention of
one or both members of the firm. [ 7§
Patents we secuce advertined at our ox-
pease in ivpular Mechanwcs Magarine
Wrile 1oday for Free eopy of 104-page book
“Howta Oblaina Patenl 3nd What to lavent™

Talbert & Parker, Patenl Lawyers,
4287 Talbert Bldg., Washington, D.C.

PATENTS WANTED

To Invent with valuahle list of Inventions Wanted. $1,000,000 i prises offered for
Send model or sketch for IFree Opinion as to patentability. We have a
Special Department devoted to Elcctrical Inventions and are in a position to assist
and advise inventors in this ficld in the development of their inventions.

MODERATE FEES—~WE ASSIST INVENTORS TO SELL THEIR PATENTS

mventious.

GENTLEMEN!
WIORIE 500 M. BRRRER, T B e e .

\Write To-Day for our Five Books sent free to any address.
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VICTOR J. EVANS & CO.,, Patent Attorneys 1
NEW YORK OFFICES: 1001-1007 Woolworth Bidg. PHILADELPHIA OFFICES: 1429 Chestnut St. 1
Main Offices: 779 Sth Street, N. W., WASHINGTON, D. C. :

Please send me FREE OF CHARGE your FIVE Books as per offer.
ADORFSS ..

Write for List of Patent Buyers who
desire to purchase patents and \What

(See attached eonpon:)

You beunefit by mentioning “The Electrical Experimenter' when writing lo advertisers
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Inventions Wanted !
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WATSON E. COLEMAN, Patent Lawyer
624 F. Street, N, W. Washington, D, C,

MONEY IN PATENTS

We secure your patent or return our fee.
Send sketch or model for free search of Patent
Office Records and report on patentability.
Manufacturers are writing for patents secured through us.
Write for free book, “How to Secure Your Patent.” and list
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P.H. PATTISON & 00, U. S. Patent Attoeneys
427 Barrister Bldg, Washington, D.C.
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thein. Free manufaciuring facilities. Adviee free.
RICHARD B. OWEN, 164 Owen Bldg.,, Washington. D. G,
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the market to-day and we have one in
mind which seems to have the greatest
sale, whereby an electric incandescent
lamp is pluiged in a basin filled with
water, which owing to the heat of the
lamp, is made to evaporate.

AMPLIFICATION -TRANSFORMER.

(157) A. J. Camile, New York, N.Y,,
sends in a sketch and description of a
transformer which is supposed to amplify
alternating current ten times or more
withont any other means. He proposes in
a sketch and description, that it will trans-
form 110 volts 2 amperes into a current
of 110 volts 31 amperes!

Ans. No matter what a scheme of this
kind may consist of, it is absolutely im-
possible.  You cannot obtaii energy for
notling and vou might just as well try to
lift yourself by your own boot straps. It
simply cannot be done.

PATENT ATTORNEYS.

(158) Edmund von Szuppiny, Pater-
son, N.J., writes as follows:

“Wishing to find out thru whose services
Edison, Maxim, or Lew:s obtained their
patents, 1 sent for the literature of a
good many patent attorneys.

“Many of themn list a cousiderable num-
ber of names and addresses of their clients
who, however, are almost all unknown to
the world at large, and no matter how I
tried, I failed to hnd the names of Tes-
la, Hammond, etc., in any one of their
lists.

“This makes the impression npon me that
inventors of this magnitude do not care
to intrust their inventions to the adver-
tising patent attorneys.

“Will vou kindly informm me what means
or what agencies this—say Edison or Tes-
la—nses when wishing to patent one of
their inventions.” .

Ans. The answer is a simple one in-
deed. \We have good reasons to believe
that several of the greatest inventors of
this countiry patronize the advertising pat-
ent attorneys, hut they usually restrict at-
torneys from using their name for obvi-
ons reasons, as it is naturally to their in-
terest not to disclose who does their work
for them. Personally, we think you will
get cheaper and better service from ad-
vertising patent attorneys than from those
who do not advertise, for the simple rea-
son, that the former do a larger business
and conscquently can work cheaper. The
quality of a patent obtained certainly does
nat make a lot of difference whether it is
turned out by an advertising attorney or
by one that does not advertise.

The editor, who is the owner of some
cighteen patents, might state that nearly
all of these were obtained from advertis-
ing patent attornevs.

TOY ELECTRIC HAMMER.

(159) R. DeWitt Duffield. Van Wert,
Ohio, has submitted to us a simple design
of a toy clectric hammer and wants to
know if such an article is on the market
already and if it is worth while patenting.

Ans. This indeed is a very excellent
idca and one of the best schemes for a
cheap electric toy that we have seen late-
Iv. While there is nothing particularly new
in the principle. we are certain that a
patent may be obtained on the construc-
tion of same.

Our correspondent also submits to us a
sketech of an electrolytic interrupter on
which he desires our advice.

Ans. Nothing new is shown in this de-
sign. and similar interrupters are in use
all over the world and a patent can cer-
tainly not be obtained on this device.
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JOE'S EXPERIMENT.
(Continued from page 101)
forming the circle which surrounded the
erect and alert chief, his pale face drawn
and anxious as he eyed the watch he held

in one hand.

“Do you think they’ll stand
asked in husky, worried tones.

“Sure, there isn't much load on,” Pete
Foley assured him.

It was just a minute before twelve. The
generators below were purring smoothly,
filling the whole building with a vibrant,
steady hum.

Five seconds past— ten — twenty — the
group grew silent, watching the chief, Nr.
Robertson, as he squared limself in front
of the main control panel. Twenty-five
seconds past—thirty—forty.

At ten seconds before twelve Mr. Rob-
ertson reached for the push-button in the
center of the panel marked, “\Main Switch.”

Flis hand rested on the metal disc for a
moment and then as the watch held in his
left hand marked five seconds before
twelve, he prest the button,

There was a purr of mechanism behind the
marble panel as the big main switch fell into
place. The gencrators dipt a note or two in
their hum, and then rallied as more water
came thrn on their turbines. The group
watched the voltmeter on the panel
anxiously, and as the seconds past and
it did not waver, Mr. Robertson heaved a
great sigh of relief and satisfaction.

“It works! It works!" lhe shouted, in
sudden released exuberance. “They've got
their power and we've got our franchise.”

A white-linened, diamond-pinned director
reached for the chief’s hand.

“Don't congratulate me,” Mr. Robertson
hastened to forestall him. “\Ve're saved
because some one thought of a very simple
expedient. Here, I'll show you.”

He stept to a panel at his right, followed
by the interested group. He paused before
a rheostat, glittering in bright metal. From
its connections two wires led down to a
coil of wire on the floor.

“This coil,” he said, indicating it, “is a
resistance coil. It 1s counected in series
with the field windings of the exciter. In
this way the voltage of the exciter has been
lowered, thereby reducing the strength of
the alternator’s field, which in turn lowers
the voltage of the imachine itself. As a
resnlt we have the voltage of the high
tension line lowered to such a point that
we are sending current directly into the
Merwin service lines without any inter-
venmg step-down transformer. A very
clever and simple expedient, which will
work until the transformers arrive. And
so | congratulate the man who suggested
it to me, NMr. Peter Fo——"

“No, you don't. Not me” Pete inter-
rupted, as Mr. Robertson turned to him.
“Here's the boy you want to thank. He
saved vour plant and not me” and he
pushed forward Joe Benson from the shel-
ter of the post where he had been standing.

“He told me about this trick and asked
me to tell von. So just give him the thanks
and the reward,” Pete went on, eveing in
triumph the astonished faces of the group
ahout him.

“It wasn’t much. Any electrical man
conld have thought of it,” Joe said mod-
estly, blushing happily in sudden conftusion.
“Aund anvliow 1 couldn’t have done it, if
Pete hadn't showed me things so well the
day I was liere looking around.”

“Yes, that was the day he was in the
way.” Pete said, with a significant glance
toward Mr. Robertson,

But the chief had recovered from his
surprisc and had stept forward to the bhind

(Continned on page 152)

it?” he
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You then have everything in wireless and electrical supplies worth while at
prices that mean a substantial saving to you. Our catalog is recognized by n
all experienced and advanced amateurs as the Beacon Light on what to buy.
Ask your wireless friends. Great cost of catalog and low prices prohibit
distribution unless upon receipt of 8 cents, which you may deduct on first
dollar purchase.
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THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, OHIO

The work of directing the Armies and Navies in this great World War
is heing done by Wireless. The Wireless Operator is ahsolutely indispensable
in achieving results as has been proven in the Battles along the Somme. The
Wireless Sections are now one of the largest and most important factors in
the Royal Engineers. Our Army demands an efficient corp of Radio Opera-
tors. IZach one of the thousand new Me¢rchant Marine Ships will require
3 Wireless skilled Operators. QOur Big Shore Stations and New \War
Vessels need Operators.

To meet this demand the National Radio School will open a Special 8
weeks” Course in the Theory and Practise of Wireless Telegraphy, Classes
hegin in June. Pricc $60 in advance or $66 on the installinent plan. Men
and women are in demand for this Service.

The School is located in the Heart of the National Capital where one may
feel in close touch with the needs of Our Country at this Crisis. Several
of our students have just passed the Tests for the Navy and are now in
service at the large Arlington Wireless Station. Our Correspondence
Courses have helped many, who could not attend our s¢hool, to get a Com
mercial License. Enroll now in one of vur Conrses so you may be prepared
to serve when the call comnes. Send stamp for catalog which gives full
information.

NATIONAL RADIO SCHOOL
I4th and U Streets, N. W, WASIHNGTON, D. C.

YOU NEED AN OMNIGRAPH—NOW }

We have been telling you for ycars of the merits of THE OMNIGRAPH
AUTOMATIC TRANSMITTER. We have been telling you that the Omni-
graph. connected with a wireless Buzzer, will send you unlimited Continental
messages at any speed and at any time.

Now that your wireless outfit is tempararily abandoned, you MUST keep
up your code practice, and you surely need an OMNIGRAPH.

If you are already an operator, it will increase your speed and make you
a belter one. |If you are only a beginner, it will make you an operator in the
shortest, easiest and least expensive way.

In addition there is nothing to compare with THE OMNIGRAPH for
quickly learning the Morse Code or for practice with the Morse Light.

THE OMNIGRAPH has been adopted by the U. S. Government and lead-
ing Universities, Colleges and Telegraph Schools. Send for free Catalog
showing four models ranging in price fram $2.50 to $18.00, or order direct
from your favorite Electrical House. THE OMNIGRAPH is sold under the

guarantee—if not as represented, your money back for the asking. 2

This cul shows an Omnigraph aluminum disc
with message milled around the edge. [t is

THE OMNIGRAPH MFG. CO. 41 Cortland St., N. Y. &nly one ol bundreds of different styles. of
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EFORE they »started to coast

this hill they knew from past

experience that they were taking
no chances—they knew that they
could rely absolutely upon. the pow-
erful grip of the famous

YoHRE

DUPLEX COASTER BRAKE

There can be no improvement on
this brake. 1t is powerful, it is dura-
ble, it is simple, it is reliable.

With a Corbin Duplex on your hub yon
are in a position to handle quickly and con-
veniently any situation that might arise on
road or street. Elbow torns, dizzy bills
and trafic Jaden thoroughfares present not
the slightest difficuity. It gives yon com-
plete miastery Over your bicycle, a freedom
and control that_doubles the pleasures and
possibilities of riding. It has mo equal.

“Corbin Control Means Safety Assured’”

Specify it. Sold and equipped by all
dealers. Catalog on request.

THE CORBIN SCREW CORPORATION
The Americars Horduware Corp., Successor
216 High Street, New Britain, Conn.
Branches: New York Chicago Philadelphia
Makers of Carbin-Brouwn Speedomeders

Convert Your Bicycle Into

gt a Motorcycle .
=7 Motorfitsany wheel. Best,
mmost reliable.  Best hill climber. More

STEFFEYS in use than all others. A fine
enotor for Mnulng small Dynuamos, Latbes and
small shops. Motors only as low a3 $16.95.

Steffey Mig. Co., 5025 W, Brown St., Phila, Pa.

and BICYCLES atcut prices,
Singles aod twins 25 10 §100.
New Motorcycle Tires $3.
Automobile Tlires $3. Best
l\ll omr‘gyclse_lz:llsl.s 5.s Carbur-
band Bleyeles $6.  Tendems $15. ﬁ‘&fﬂmqé'"l“ Fl?ulo:y’i’;lces. L
Deninger, The Price Cutter. Rochester, New York

JOE'S EXPERIMENT.
(Continned from page 150)
bov, hefore the circle of directors could
close 1 on him.

“Shake,” he cried, gripping his hand.
“Any boy who can think of a thing like
that decerves a chance 10 learn more,
whether lie can see or not. So if the com-
pany doesn't out of gratitude, I'll see 1o
it myself that you go 1o the best technical
school in the country.”

ELECTRICITY AND LIFE.
(Continued from page 103)

culosis and other pulmonary troubles often
yield 1o the “effleuve” treatment.

3. Perhaps the most remarkable therau-
peutic effect of heavy high-frequency cur-
rents is their power to liberate heat in the
tissues of the body. For this purpose the
so-called “I’Arsonval current” is used.
This is a secondary current of high
amperage derived from the heavy coil of
copper strip snown in Fig. 6. The lower
terminal of this coil is connected with the
condenser pad on which the patient is
seated : the tubular metal electrode is held
in hoth hands and connected thru a Milli-
amperemeter with the upper turns of the
coil. The clip is moved to different turns
as in wireless tuning, until the meter shows
the highest reading for a given amount of
exciting current. The patient’s circuit is
in this wav tuned in perfect resonance
with the primary oscillations. After a few
moments the patient’s wrists become hot,
the heat rapidly extending up the arms and
into the body until profuse perspiration
is produced. Ordinarily we do not carry
the treatment as far as this: the safe
dose for an average patient being not
over 700 milliamperes for twenty minutes.
This is ~“D’Arsonval Autocondensation”,
and is applied with great benefit to patients
suffering with Arteriosclerosis (“harden-
ing of the arteries”), and in a variety of
other discased conditions involving mal-
nutrition.

4. In diseases in which we wish to in-
duce a regenerative inflammation, promote
circulation and absorption, and increase cell
activity, the method kuown as “Diathermie”
is employed. Instead of the hand electrode
and condenser-pad the D'Arsonval current
is applied thru two small sheets of block-
tin about 2 x 4 inches. These are applied
to the skin on either side of the affected
part and a current emploved which gives
the patien: a decided sensation ot penetrat-

ing heat. Average treatments use from
1000 to 1600 milliamperes. In treating con-
sumption (pulmonary tuberculosis) one

electrode is placed on the back and the
other on tlhe chest over the affected lung.
One Tuberculosis Hospital in which this
treatment was given daily to a number
of paticnts reported 85 per cent of cures!
The author is working on an apparatus
which will make possible the use of Dia-
thermic treatment in the homes oi patients
suffering fromn this disease.

Tor office use and for the Electro-medi-
cal specialist (Electrotherapeutist”) the
writer has recently designed an apparatus
from which remarkable results are beiug
ohtained (see Fig. 6). The Testa and
D' Arsouval coils are excited by a wireless
transmitting <et of the well-known “Hy-

| tone” type. The rotary quenched gap with

MOTORCYCLES

its exceedingly high-spark frequency pro-
duces an almost sustained wave in_the
Iligh-frequency coits. Both for the Tesla
and D’Arsonval treatment the writer be-
lieves this apparatus superior to any that
he has used up to the present time. The
vitalizing and exhilarating effects are ex-
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tremely pronounced. The machine has the
added advantage that there is no trouble-
some spark gap to adjust, the strength of
the current being regulated by a many-
stept rheosiat in the primary transformer
circuit.

Much has been done in adapting high-
frequency currents to the treatment of
discase, but much remains yet to be done
before we shall be able to avail ourselves
of the wonderful healing and vitalizing
powers which these curreats undoubtedly
possess. The writer hopes to be able to
continue his siudies along tlus line. be-
lieving that when we can scientifically apply
to our patients purc wndanmped wains of*
definite form, frequency. amperage and
voliage. we will obtain results far surpassing
anything that we have dreamed of up to
the present time, and that in the future
the scientific use of high-frequency cur-
rents will become the greatest method cver
discovered for the healing of disease, the
promotion of health and the maintenance
of a "More Abundant Life!”

EXPERIMENTAL PHYSICS.
(Continued from page 106)

goes out solidly, so that now our siphon
has its “arms” filled and acts the same as
the ordinary siphon.

EXPERIMENT 28-—-The following is an
interesting and amusing experiment. 1t can
be made to appear mysterious. and is iun-
portant because in it lies tlie principle of
the submarine. In Fig. 24-A, 3 is a jar or
other cvlindrical glass vessel about two-
thirds full of water. 2, is a small, light
glass bottle, or better, a small glass wvial.
1, is a piece of sheet rubber stretched over
the top of the jar. Before placing 1 in
position, vial 2 is partly filled with water
and inverted so that it just floats upright.
On pushing down on the sheet rubber the
vial (Cartesian diver) sinks and on releas-
ing it rises again. \When we push down
on the sheet rubber, we compress the air
in the jar and hence it forces more water
into the vial. Since it was originally ad-
justed so that it just floated, the addition of
more water into the vial makes it heavier
and hence it sinks. On releasing the sheet
rubber the pressure in the jar becomes nor-
mal again, and hence the pressure in the
vial causes the excess water 10 come out
and the vial returns to its original position.
Fig. 24-B, shows a more mystifying form
of the same experiment. 3, is a Florence
flask, while 2, is the same vial adjusied
exactly as in Fig. 24-A. 1, is an ordinary
cork stopper. After the vial is adjusied,
the stopper is put in careiully, (It may be
necessarv to adjust the vial so that it tloats
abnost upright so that on pushing in the
stopper, a little more water enters the vial
and it jnst floats upright.) On holding the
flask in the hand it is found that one can,
by squeezing it, compress the air and make
the diver perform. Thus one can make the
diver obeyv one’s command to risc or sink,
without the audience perceiving the cause.
Obviously a thin flask which wilt yield to
squeezing is necessarv for this experiment
and the ordinary Florence flask answers
the purpose very well. The real submarine
boat is so constructed that no water can
enter it, even if it is wholly submerged, ex-
cept at the will of the occupants. It is
able to float like any other ship jubt as our
vial can foat. If the occupanis wish the
boat to suhmerge, water is allowed to enter
into special compartments untit the weight
of the boat slightly exceeds the weight of
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the water it displaces. When they wish
1o rise again, some of this water is forced
out.

EXPERIMEXNT 29—\Ve are all famlar
with the fact that objects weigh less in
water than in aic and that some things
float in water. No onc who has ever taken
a bath has failed to notice this, and as a
matter of fact the great srchimedes, who
nirst fornutated the law ef buoyeucy, first
noticed the buoyant effect of water while
taking his daily or yearly bath (! do not
know which). If a block of wood, a picce
of stone or marble, or a brick and a piece
of cork of the same size and shape are
weighed in air, they are found to have
diffcrent weights. 1§ then cach is weighed
in water (see Fig. 25-A) they arc again
found to weigh differently but they all
weigh less, and as a matter of fact it is
noticed that the LOSS IN WEIGHT is in
eaclh case the same, except in the case of
the cork which floats and does not weigh
anything. 1f next we fill a can until it
nearly overllows and immerse one of our
ohjects (except the cork) in it. and catch
the overflow water in another can and
weigh it (subtracting the weight of the
can), we find that the weight of the water
displaced is cqual to the weight lost when
the bodics were fmmersed in the first part
of the experiment. Iun Fig. 25-B, abcd,
represents the cross-scction of the body
used. The pressure at ad, is equal to the
weight of the column, coad. The pressure
at ch, 1s equal to the weight of the column,
cecob. The difference between the two is
the resulting huoyvant force at cb, and is
cqnal to the weight of a column of water
adch, which of course is the amount of
water displaced. The cork being tlighter
thanr water, if it were immersed the buoy-
ant force would be greater than its weight
and therefore it is forced to the surface.
llence the cork will sink only until enough
water is displaced so that the buoyant force
cquals its weight, i.e.. only part of it wiil
sink. The ordinary ship floats because it is
constructed so that if it were immersed,
thic huoyant force would be greater than its
weight,

(To be continned)

THE NAVAL RADIO OPERATOR.
(Coutinucd from page 109)

Members of the Electrical Class are
quartered on the receiving ship at either
Mare Island, or New York. The school
buildings are sitnated in the Navy Yard.
Outside of the regulac school hours a
course of instruction is  contemplated
whereby they will be instructed in the regn-
lar duties of a man-o’-war's-man; this is
necessary, as every man aboard ship, irre-
spective of rating, is a member of a mili-
tary organization. Shore leave is granted
in accordance with the regular Navy cus-
tom, usually from 4:30 p. m. to 7:30 a. m.
every other day. Leave of absence is
granted after completion of courese,

The coursc at the Electrical Schoo! com-
priscs twenty-two weeks of advance work
and three wecks of c¢xamination. The
schedule of marking is hased on 4 as per-
fect and a final average of 28 is neces-
sary in order to obtain the rating of clec-
trician upon graduation. Each man is
assigned a mark upon daily oral recitations
aud weekly written exuminations. The
final examination is in writing. In the
radio course the greatest emphasis is placed
upon the ability to send and receive the
Morse and Contincutal codes, also radio
regulations.

OUTLINE OF THE RADIO COURSE,

The outline of the radic coursc is as

follows:

THE ELECTRICAL EXPERIMENTER

Machine Shop (beneh work).
Magnetism and llectricity.
Alternating Currents

A.C. and D.C. Instruments.
Battceries,

Motors and Motor Control.

Radio Power Circuits

Primary Circuits.

Sceondary Circuits.

Condensers and Oscillating Currents.
Radiating Currents,

Transmitting Scts.

Reeciving Cireuits,

Recciving Sets.

Scrvice Radio Sets and Routine.
\Wave Meters amd Measurements.
Radio Regulations and Fleet Work,
Radio License Booth.

Review and Examination.

To the above course is added several
weeks of practical work and special details.
Swidents cnter the Electrical Schivol at any
time and commence the course on the
Monday following their date of cntrance.
Each week corresponds to a class or grade
and shows the sulject which the student
15 studying, and the lapse of time since
entrance to the school.

The first eight wecks of the radio course
are devoted to subjects pertaining chiefly
to general electricity and serve as the
ground work for the study of radio. Text
books used iu the first eight wecks are
“Swoope's Lessons in Practical Electiricity™
and “Bullard's Naval Electricians’ Text
Book.”

Both the Continental and Morse codes
are taught. Two operating tables, each
with a capacity of tweuty men, are fitted
with head ’‘phones, sounders, and trans-
mitting keys. The instructors are Chief
Ractio Electricians. Each iustructor is as-
signed an operating desk having control
over a certain numnber of tables. The stu-
dents are assigned to tables according to
skill in receiving and are advanced to
faster tables whenever necessary. Final
cxaminations are held after the comple-
tion of the twenty-second week. The av-
erage operating ability of the students
completing the course is 25 words per
minute. A great many of the students,
however, approach a speed of 30 words
per minute.

1t is beheved that men completing the
radio course at the Electrical Class suc-
cessfully have obtained an excellent gen-
eral knowledge of radio and have fitted
themselves for rapid and sure promotion
in this branch of the Naval service.

THE HOW AND WHY OF RADIO
APPARATUS.

(Continned from page 113)
chanical pressure can be exerted axially
upon them, in order to make the gaps thora-
ly air tight. For outputs above one-half
K.W.. the gap often becomes unduly heated.
and it is'common practise to place a small
motor-driven blower or fan beside the gap,
in order to cool it by carrying off heat from
the cooling flanges.

At Fig, 4, we have what is known as a
rotary-qurenched spark gap.  This particular
desigh of gap has met with considerable
favor, especially for small radio transmit-
ters. of from one-quarter to several kilo-
waits output. This gap posscsses the dis-
tinct and remarkable quality of producing
a high-tone in the telephones at the receiv-
ing station, even tho it is used on a low
frequency or 60 ¢ycle transformer at the
transmitting station.

In the first place. this gap operates with
a remarkably small clearance between its
two semi-circular fixt spark electrodes and
its rotary electrnde. or having e gap ahout
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This is the day of drugless healing! The
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pnsed!  Seienee has triumphed again! Treat-
ment by spinal adjugtment ia the thing af the hour!

You can now become a Doctor of Chicoprac-
tic theough home study during spare time!
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pouitionl Makes no difference where you live
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three-thousandths of an inch in length.

The gap operates in an air-tight chamber

P O R c E LA' N formed by a heavy metallic castu(ljg,bwhéch
carries suitable cooling vanes, and besides

“THAT'S OUR BUSINESS" which there are provided a number of aux-

ial Shapes, Rerardless iliary cooling vanes as shown in Fig. 4. at

Slgtitd ‘nd!s":umn.mh P: il the rear of the gap. Being air-tight at the
of How Difficult start. this gap operates in the same manner
AWe_mufstrahesoge%batfl Shapec;\'elgakp as the design shown 1nTF|g.b3, kl’lO\\‘l}ll aI:
. pair of ro " long an ;o the Telefunken gap. To obtain a hig
(“Fﬂg;flr::::: ‘&Sﬁﬂi’éﬁ?féif:,:ﬂ? :_‘}1'3".‘,"; spark note with the rotary quenched gap of

{nake themkso. lt‘sdt_:%:%bré not fo;lus. Fig. 4, the two fixt and also the rotary clec-
Ve can mnake your difficult} designs also. trodes have their faces accurately machined
P 2 e ctonntitor JOEEEE, or milled-out at equal distances, resulting

i i i in a number of teeth, between which the
Union Electricat Porcelain Works spark occurs. These gaps have to be built
TRENTON, N. J. very accurately of course, as the gap it<elf

measures about 003 inch, and it is desirable
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Thanrt Ever Before. No One Can
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Wonderful Science of Chemistry.

RSend for Ohemcraft, it is just what you need to start
your chemical laboratory You will learn thousands of
l':l]l,lahh! and interesting thiogs, besldes baving sall kinds
of fun.

CHEMCRAFT NO. f, PRICE $1.50. POSTAGE PAID
ANYWHERE IN UNITED STATES OR CANADA. Con
tains fourteen chemicals, Test Tubes, Glass tube. Measure,
etc., and a valuable instruction book telling bow to work
36 wouderful experiments in Chemistry and Chemleal Magic,

CHEMCRAFT NO. 3. PRICE $5.50. DELIVERED EAST
OF THE_ MISSISSIPPI. WEST DF THE MISSISSIPPI
OR TO CANADA, $6.00. Contains 43 chemicals and lots
of extra abharatuy. such as a Blow-pipe. Test Tube Holder,
Test Tuhe Brush, Alcchol Lamp, ete.. in addition to the
apParatus contained in the other outfits. With Chemcraft
No. 3 you can work more than 200 fascinating experimsats.

This piclura shows Chemcrait No. 2, which con- MI(E:I'.\I‘TE?ACA'&‘SQ :\NDJ'?s’:PmAlTQ%S :gl’! Tl;!E E}P:R:-
talas 32 chemicais with compiete apparatus and - Ve have (] s rice jist of chemi-
Instruct) far worklng 85 experiments In Chcm- €3ls and apparatus for experimenters.  Send 10c in cola
I;‘lsr;ucan%MChnmlcal Maglc. Price. Postage Pald. or stamps for a coby of this Ust. It will be valuable toyou

$2.50. West of the MississIPpi and 10 Canada. $3.00.

Dealers: Write for Diserunts on the Chemcraft THE PORTER CHEMICAL CO.
ine, Dept. B. Hagerstown, Md.
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PAUL M.MARKO & CO., Inc.. 1191 Bediord Ave., Brooklyo, N. Y, N. Y. Depot—974 Bth Ave.,, N. Y. City

to have the sparking distances constant and
similar. A typical gap of this class has the
sparking surfaces and the copper on both
stationary and rotary elements milled with
thirty-six radial slots, so that when rotated
by a small motor at 1.800 R.P.)., the re-
sultant tone corresponds to that of a 540-
cycle alternator. It is necessary that the
width of the spark segments are so propor-
tioned that sparks will occur during not
more than one-half of the total time, as
otherwise the telephone diafram at the re-
ceiving station is retarded in its excursion
away from the magnet, thereby resulting
in a decrease in the sound intensity.

[Those intercsted i1 this spark gap awill
do wuwll to look up the matter in the exeel-
lent paper by Mr. Melille Eastham, entitled
“The High Toune Radio Telegraph Trans-
nitter” in the Deeember, 1914, issue of the
proceedings of the Institute of Radie En-
gincers—Editorial Note.]

HIGH-FREQUENCY APPARATUS
AND EXPERIMENTS.
(Continued from page 117)

so rapid that it will not produce an audible
sound in the receivers, so that the discharge
of an Oudin coil cannot be used for the
transmission of iwireless messages, altho
who can say, if it is properly conducted to
the aerial, that it does not travel as far or
farther, than an undamped wave.

It is very probable that high frequency
current of a periodicity which is not de-
tected by the senses, will play an important
part in radio thought transmission.

[T expertmenters will build apparatus,
similar to that described. they will never re-
gret the little amount of time required for
its construction.

EXPERIMENTAL CHEMISTRY.
(Continned from page 127)

be left in a closet, or some place else for
a weck, or until the water has disappeared.
The reaction for this experiment i1s:
3Cu 4 8HNO; = 3Cu[NOs): 4 4H.O 4 2NO
Copper Nitrie Copper Water Nitrogen
Acid Nitrat Monexid

MADE FROM ACIDS AND SALTS.
EXPERIMENT NO. 61—

Put 5 or 10 grams of marble chips into
2 wide test tube and add about I0 cc. of
ditute Nitric acid. {(HNQ,] [half acid and
half water]. Apply the splint test by ap-
plying a lighted splint to the mouth of the
test tube. after the action has progrest for
a short time. After the action has stopt,
and if not clear, filter, and evaporate most
of it.

Factory Rebuilt, Like New, at $65.00

The word *‘rebuilt” has been abused and misused until it has become a meaningless
trade term. .

When we rebuild a Fox Typewriter we take 1t all to pieces, re-nickel the nickel
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50% New Parts and Three Years’ Guarantee
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years, the same as uew ones, aud bave not less than 10% of new parts.

Send apr amount sou can spape. from $5 up. ag 3 firet pavment. and pav the balance
£5.00 monthly 7 discnunt for all eash. Purchaser must pay transportation. If
£10.00 or mnre is sent with order we wi)l Ineludo FREE a very fine Metal Case, in
addition to the rubher ecnver. togethep with a hich-class Hrace padlock for lackinge rase when 1vPe-
wnler is not 1 Please order dircet from this offer and inclose any amount you can Spafe—
and be sure and mention The Electnic nenter {or June.

OX TYPEWRI

any kind of type. rubber, covers, tabulators. back spacers. two-color ribbons, com-

FOX TYPEWRITER CO,, 8702-8'752 FRONT AVE., GRAND RAPIDS, MICHIGAN

Pay
$5.00
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EXPERIMENT NO. 62—

Put 2 or 3 grams of Ferr_as sulfid
[FeS] mn a test tube and cover it with
water. [P’lace this near an open window,
or in a place where a draft of air can be
created to carry away the eseaping fumes.

Add 5 cc. of FHydrochloric aeid |HC!)
|keeping in a druit of air]. When the
action stops, filier and evaporate.  Liqua-
tion :—

FeS 211C1 FeCly 4 1.5
Ferrous 1lydrochloric Ferrous 11 ynlrnﬁcn
Sullut Acid Chlorid Suli
EXPERIMENT NO, 63—

Put 10 grams of fine salt [Sodinm

Chlorid] [NaCl] in a large test tube, and
add 10 ce. of concentrated Snlforic acid
[H-50.,]. Carry on this experiment near
a window or where i draft of air can
be created.  Heat the solution over a Buu-
sen burner very cautiously, and muoderately.
After the action has progrest for 5 or 10
minutes let the tube cool, then pour in 15
or 20 cc. of water, to dilute or dissolve the
solution. 16 the ligunl is not clear, filter
it, and evaporate the hltrat [the liquid
whichi passes thiru the flter paper]. H
concentrated sultfuric acid is present, it will
destroy the filter paper.

Equatioi :—

ZNaCl F 1LSO, = Na8O, -+  21CL

Sadivm Sulfuric Sodiun Hydrochlorie

Chlurid Acid Suliate Acid
Soiuble and !nSoluble Substances.

Atlt the cciumon acids are soluble. Some
of tlic bases are soluble, some insoluble.
An insoluble substanee 18 one which does
not chissolve, or which dissolves very shightly
in water. Besides water there arc many
other solvents, as, alcohol, chloroform,
cther, carbon disulfid, and the various
alkalis, and acids, and unless a certain sol-
vent is mentioned, water is the one re-
ferred to. To be able to distir ruish clearly
between soluble and insoluble substances,
is the basis of chemical analysis.

Soluble salts, arc usually prepared by
[1] neutralization, as in experiments 54, 55
and 56: [2] by the action of an acid on
a metal, as in experiments 58, 59 and
60; [3] by the action of an acid on a salt,
as in experiments 61, 62, 63.

In experiments 54, 35 and 56, we pre-
parcd a soluble ,salt by Neutralization.
Upon making a mixturc of the acid and
base |in solution] a reaction took place
and a sali was formmed. As a salt usually
gives a neutral reaction, a poiat s reached,
in the mixing, if it is done very care-
fully, at which the whole mixture was
neutral to litmus. [f the solvent water
was evaporated at this pomnt, the salt
should be obtamned as a solid, which in
some cases may break up owing to ex-
cessive heat.

In experiments 38, 39 and 60, we pre-
pared a soluble salt by dissolving a metal
by an acid. The result which we oftained
15 called a chemical solution and consists
of two stages; [l1] the wmetal comnbined
with the negative part of the acid, and
formed a salt; [2] the salt dissolved in
the liquid, the larger part of which is
water. Thus it is clear why a salt which
is insoluble in water is pot usually made
in this manner.

In experiments 61, 62 and 63, we made
a soluble salt by the action of an acid
on other salts or compounds. Metallic
oxids, carhonats, and sulfids arc the most
commnon of these. Suppose we wish to
make some calcium chlorid [CaCli). We
know that 1t is soluble, and supposc that
Hydrochloric acid [11CH] will probably dis-
solve ihe calcium. But we also learn that
calcium is not a common metal in the
laboratory, se we look for an inexpen-
sive compounmd upon which the Hydro-

THE ELECTRICAL EXPERIMENTER

chloric acid  will act. The carbonat
|CaCOs;, limestone, or marble], is plenti-
ful, and hydrochforic acid attacks it with
great vigor. The reaction would be:
CaCl + 21 CaCly + 0 4 CO,
talcinm  [lydrochloric ¢alcium Water Carbon
‘arhonat Act Chlorid Linxid
[l.imestone,
or Marble)
hisoluble substances, salts and bases, are
prepared in the laboratory almost wholly
by ouc prucess, Precipitation.  An insolulile
salt or base may be wade by mixing two
solutions, one of which conlains a com-
pound of the metal, tlie other a compound
of the non-metallic part of the insoluble
salt, which will appecar i the mixture as
a precipitat.  Lead sulfat [PbSO. is made
by pouring a solution «f lead uitrat
| PINO:|:] upon a solution ol Sodium
sulfat [Na-SO,]
PhINO.). 4 Na.S0, PLSO,  + 2NaNir
L.cad Nitrat Sodium Sulfate lead Sulfale Sudium
|precipitats]  Nitem
Acids arc uswvally made by acting with
a less volatile acid, as Sulfuric acid
|H250.]. on a salt of the acid reguired.
\We have scen that salts can be made by
the union of an acid and a base, aml we
now learn that an acid can he obtained
from its representative salt.  Sulfncic acid
15 generally used, for making acid, be-
cause il is onc of the less volatile acids,
and thus it readily parts with its hydro-
gen and takes a metal in its place. A
salt of the acid desired must be put with
the sulfuric acid; for example, if Hydro-
chloric acid [HCI] is wanted, Sodium
chlorid [NaCl] or some chiorid is used.
If Nitric acid |HNQ-| some nitrat, as Po-
tassium Nitrat | KNO;]. should be used.
Soluble bases, especially the alkalis, may
be made by acting with calcimn hydroxid
on certain salts of the base required.
Other bases, for example Sodium or Potas-
sium Hydroxid, may be used in place of
Calcium hydroxid. Ammonium hydroxid
INHOH] is prepared from a salt of
Ammonium, as, Ammonium  Chlorid
[NH.Cl], Ammonium Nitrat |NI1.NO:],
Ammonium  Sulfat |NH.):SO0. etc., by
heating it with a mixture of calcinm hy-
droxid [Ca[OH}:] |slaked lime].

2NH,Cl 4 Ca[OH]: = CaCl. 4 2NH,M1T
Ammonium Calcivm Calcium  Ammonimn
Chlorid Iydroxid Chlorid {lydroxid

[Siaked lime |

Sodium hydroxid is made from Sodium
Carbonat [Na:CO:| and Calcium Hydroxid.

Insoluble bases are made by mixing two
solutions, one of which contains a base
and the other a compound of the metal
of the base required. Ferric Hydroxid
[Fe|[OH]):| can be preparcd by adding So-
dium hydroxid solution to a solution of
Ferric chlorid [FeCl|. Any other soluble
ferric [but not ferrous] salt would do as
well, and any other soluble hydroxid.
Ferrous hydroxid [Fe[Oll]):] requires a
soluble ferrous [not ferric| salt.

SOLUTION :—

In Experimemt 5 [August, 1916, issue of
Tne Evecrrical EXreriMeNTER| we itlus-
trated Seolution hy experiment. Ve found
that by dissolving the sngar in water, we
formed a Solution. Sugar is said 1o be
Soluble in water, and the water is termed
the Sofeeint. The sugar is the Solute. A
substance is said to be in solution i a
given liquid, when it is evenly distributed
thruout the hquid in such One division
that its particles cannot e scen, and which
glo not scttle or precipitate upon stand-
ng.

The most important property of water
is its ability to dissolve a large number
of substances. Liguids which do not scpa-
rate but form a uniform mixture when

(Continued on page 136)
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! dissolve more sugar in it.

Physical Culture £
130 Park Buadias ¢ SR Ty
=

MFWARK. N. J
——— -

brought together, such as alcohol and water,
or glycerine and water, are said to be
Miscihle

An insoluble solid, like starch-powder
or clay, can be dispersed thru water by
shaking, but the mixture will be Turbid
like muddy water. A turbid mixture of
a solid and liquid is called a Suspension.
In time the suspended matter will settle,
leaving the liguid clear. Dissolved matter
will never settle.

SOLUBILITY FACTORS:—

The solubility of most substances is de-
cidedly affected by the temperature. Solids
~re usually, but not always more soluble
in liquids at high than at low temperature.
In Experiment 5, we found that sugar
was more soluble in ot water than in cold.
Calcinm Hydroxid. used in the preparation
of limewater, is more soluble in cold water
than in warm water.

The solubility of gases decreases as the
temperature rises. Ammonia and Carbon
dioxid are less soluble in hot water than
they are in cold water. Different sub-
stances vary very miuch in their solubility
in a given solvent, and different solvents
differ in their power to dissolve the same
substances.

SATURATION :(—

If a small portion of salt is dissolved
in a large quantity of water, such a solu-
tion is then said to be Diluic. The: sub-
stance is uniformly distributed in all parts
oi the liquid in a dilute solution. as it is
in one containing a much larger propor-
tion of the dissoived substance.

Br slowly adding salt to a measured
volume bf water, it can be shown that there
is a Iimit to the quantity which the water
will dissolve. One liter of water at 20° C,
will take up any quamtity of salt up to 360
grams. and no more.

At this point the solution is said to be
Saturated: or in other words, the water
has dissolved all the salt it can under
given conditions. [If any more salt is
thrown into such a solution it will simply
fall to the bottom and form a layer which,
no matter how thick, does not in¢crease the
amount dissolved.

EXPERIMENT NO. 64—

Take 100 cc. of water and saturate it
with sugar at 20°. Tt will take up 200
grams. Now heat the liquid to 100° and
It would prob-
ably take up 300 grams additional. but only
add about 20 grams. Allow the ligquid to
again cool to 20°. This solution must be
allowed to cool withont any disturbance
and kept perfectly quiet in a clean bottle
the separation of the extra 20 grams of
sngar may not occur for a long time.
This liquid contains more sugar than the
saturated solution contains. at the same
temperature, and when in such a condition
is said to be a Super-saturated Sohetion.

Drop a crystal of sugar into the above
super-saturated solution, and if the ex-
periment has been performed correctly, this
crystal will precipitate, or throw down, the
extra 20 grams of sugar in crystals, and
the saturated solution will be formed.

DELIQUESCENCE . —

li Potassivm Carbonat is exposed to the
air, it absorbs the moisture from it. bLe-
comes damp. and finally forms a solution.
This, if substances absorb sufficient mois-
ture to dissolve them, or become wet, the
name deliguescence 15 applied to this be-
havior, and the substances are said to be

Deliquescent.  Substances which so absorb
moisture from the air are also said to be
Hxgroscopic.

EFFLORESCENCE :—

This term should not be confused with
Effervescence, which is the escape of a
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gas from a liquid in which it is either
generated or has been held by pressure.

If a crystal of washing soda is exposed
1o the air in a dry place, it will lose its
water of crystallization and become covered
with a fine powder. This is called Efflo-
rescence. Copper  Suliat  [Bluestone
CuS0.5H:0]. retains its water in ordinary
air but in very dry air it turns white and
Effloresces rapidly.
CRYSTALLIZATION :—

When a saturated liquid is cooled and
the solid precipitates. the latter is quite
likely to form crystals, especially if the
cooling is slow. Evaporating the liquid
from a saturated solution precipitates the
solid, often in crystalline form. These
are crystals from solution. They may also
be obtained from Fusian, ie., melting a
crystalline subsiance and allowing il to
cool slowly. Another method of obtain-
ing crystals is to make an insoluble com-
pound in the usnal way, by mixing two
solutions. Generally precipitates obtained
in this way are .dmorphous or indistinctly
crystalline, as time is not given for the
forces of crystallization to arrange the
molecules in crystalline form. Crystals
may also be obtained by the sublimation
from a vapor. Some substances do not
crystallize at all and are termed .dmor-
phous, meaning withont crystalline form.
EXPERINENT NO. 65—

Fill an evaporating dish half full ot
water, heat it [using asbestos pad on tripod
or ring stand support]. and add to it alum,
either powdered or in small pieces, until
the liquid shows a tendency to become
thick. Sur it, and remove the flame, and
stretch across the dish a narrow piece
of calico or cotton cloth so that the middle
portion will hang in the solution. Set
aside to cool. It may be well to allow
to stand a week before examining. This
experiment illustrates crystallization from
a supersaturated solution.

EXPERIMENT NO. 66—

Cautiously Loil about 5 grams of copper
sulfat [CuSO.], pulverized, in 10 cc. of
water in a test tube until it is dissolved.
Then place the test tube in an obligue
position and let the liquid cool. It should
be allowed to stand for some time. The
crystals obtained can be dried between
filter or blotting paper and preserved.
This experiment illustrates c¢rysfallizatian
from solution.

EXPERIMENT NO. 67—

Melt 15 or 20 grams of brimstone (Roll
Sulfur) in a short. wide test tube. Cover
its mouth now and then with cardboard
if the sulfur should take fire, After com-
plete fusion let it stand still till it starts
to solidify on the surface; then pour off
half of it into a dish of water and set
the rest aside to cool. Examine the part
in the water, pulling it to note its elas-
ticity. etc. VWhen the part left in the tube
is solid, break the tube and look for crys-
tals.

EXPERIMENT NO. 68—

Put 3 or 4 crystals of lodine into a
wide, perfectly dry test tube. Have a
dry surring rod in the right hand. and
with the left hand, hold the tuhe contain-
ing the lodine in the flame of the Bunsen
burner. As soon as dense purple fumes
Dbegin to rise in the tube. remove the tube
from the flame, and thrust the stirring rod
into the tube, nearly to the bottom. be-
ing careful not to touch the sides of the
tube with the rod. Keep it there until
the Todine vapor has settled, and examine
both the rod and tube by means of a lens.
This experiment is the same as Experi-
ment 12 [ErLectricar ExeeriMENTER, Sep-
tember, 1916. issuel, and illustrates the for-
mation of crystals by sublimation.

You benefit by mentioning “The Electrical Experimenter” when writing to adsertisers,
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EXPERIMENT NO. 69—

Place a picce of Ferrons Sulfat
[1°eSO51-0), in some place where it may
lie exposed on a piece of paper for a week
or so, after which time examine for white
powder. This experiinent illustrates Efjlo-
rescence.

EXPERIMENT NO. 70—

Expose n piece of Calcinm Chlorid
[CaCl:] on a paper for a weck or more.
Note any phenomena. This illnstrates
Deligueseence.

The laws of precipitation state:—

[1] That when two substances are mixed
in solution, 2 new compound can bhe formed
that is insoluble in the solvent cmployed.
such compound will he formed and will
appear as a precipilaie.

[2] When, on mixing different sub-
stances, a new substance that is volative
can be produced hy the rearrangement of
the atoms of the partaking snbstances,
siich new substance will be preduced and
will appear as a gas.

EXPERIMENT NO. 71—

Suppose we wish to prepare Sitver
Chlorid |AgCl]. We know that this com-
poimd is insoluble, Therciore we must
select a soluble salt of silver, and also
a solulle chlorid. Silver Nitrat [AgNO;)
being the only solulle silver salt in com-
mon nse, we make a sotution of it. We
may also take most any chloril, hecause
they are mostly all soluble.  Sodium
Chlorid {common tahle salt] being one
of the cheapest, we shall use it, Take a
little Sodium Chlorid and dissolve it in
water. Pour oue of the solutions into
the tube containing the other, and the
precipitat of silver chlorid which we wanted
is thus obtained. Save the precipitat for
the next experiment. This experiment also
illustrates a substance which is insoluble in
water.

EXPERIMEXNT NO. 72—

Prepare some Silver Chlorid [AgCl] as
in Experiment 71, taking not over 5 cc. of
cach solution and using for one the silver
salt prepared. Let the Silver Chlorid sub-
side and pour off the upper supernatant
portion of the liguid, leaving the solid
with some liqnd. Add a little Ammonium
Hydroxid [NH.OH]. cover the mouthh of
the tube with the thumb. and shake well,
If the solid does not all disappear, add
more Ammonium Hydraxid. Upon tie
addition of Ammonium Hydroxid, the pre-
cipitat should he dissolved and a clear
translucenmt  solution formed. Thus we
have prepared « solid from two clear
liguids, and then dissolved the solid with
aunother liguid. This experiment shows that
substances whichh are insoluble in
are made soluble in various other lignids.

(To be continucd.)
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THE ELECTRICAL EXPERIMENTER

Statement of the Ownership, Management,
Circulation, etc,, required by the Act of Con-
greas of August 24, 18912, of The Electrical
Experimenter, published monthly at New York,
N. Y., for April 1, 1917,

State of Mew York, County of New York, ss.

Before me, a Notary PPublic in aud for the Suate
and county aforcsanl, personally appearcd Hugo
Gernsback, who having been duly sworn according
ta law, deposes and says that he is the Eduor ob
The Eleetrical Experimenter and that the fulluwing
is to the best of s knowledge aud bhelicf, & true
statement of the ownership, management, etc,, of
the aforcsaid publication for the date shown in
the ahove caption, requireld by the Act of August
24, 1912, cathudied in scctivn 443, Postal Laws
and Rugulations, 10 wit:

1. That thc namcs aml addresses of the pub-
lisber, editor, managing editor, anil business man-
ager are: Publisher, The Expernmenter Publishing
Co., lnc., 233 Folien St., New York City: Editor,
Huge Gernsback, 233 tohon St,, New York Ci
Managing Editor, 1huge Gernshack, 233 Fullon St
New York City; Husiness Manager, llugo Gerns-
back, 233 Fultan St.,, New York City.

2, That the uwners arc: The Experimenter
Publishing Co., Inc., 233 Futten St., New York
City: Huge CGernsback, 233 FFulton St,, New York
City: 5. Gerusback, 233 Fullen St.,, New York
City; Mrs. K. Ilymes, 233 Fulion St., New York
City; 11 W. Secor, 233 Fultou St, New York City.

3. That the known bondhelders, mortgagees,
and other security lolders owning or holding 1
per cent or more of total amount of bonds, murt-
guges, or other securitics are: Nune,

4, That the two paragraphs unext alove, giving
the names of the owners, stockhelders, and sccurity
holders, if any, comtain not enly the list of stock-
holders and security holders as they appear upou
the Looks of the company but also, in cases wlere
the stockholder or security huller appears upon
the hooks of the company as trustee or in any other
fiduciary rclation, the name of the person or core
poration for whom such trustee is acting, is given:
alse that the snaid twe paragraphs coptain state-
ments embracing affiant’s full keowledge and he-
lief as to the circumstances and conditions under
which stockhelders and security holders whe do not
appear npon the hooks of the company as trustees,
lw‘d stock amd securities i a capacity other than
that of a hona fide owner; and this affiant has ne
reason to believe that any other person, association,
or corporation lias any interest direct or indirect
in the said stock, bonds, or other securities than
as so stated by him.

at the average number of copies of each
issue of this puhlication sold or distributed. through
the mails or otherwise, to paid subscribers during
the six months preceding the date shown above is

(This information is required from daily publica-

tions only.)
H. GERNSBACK, Editor.
Swarn to and subscribed before mc this 16th

day of April, 19i7.
(Seal.) E. D. JUNIOR.

(My commission expires March 30, 1919.)

men with trainiog are always In
domand. Having trained over
2000 munl men in tha past 23
Yeare In tho fundameniale of Applicd Electricity, Trig BLs8 ELECTRI.
CAL SCHOOL, with its woll-cquipped shoDa and luboratorica, is peculiarly
woll qualificd 2o Eive a condensed courso Im Elnctricol

ENGINEERING

Includiog Mathematica, Steam nnd Gas Fn.

%mn. Mechanical l)n-in% Shop Work and
heoretical and Fractleal Electeicity, in all

branchas. Studenta uctually Cona 1

moa, inatall wiring and test efficlen

plectrical machinery. Courso. with diploma,
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IN ONE YEAR

F ractical fonng moo with i 3
25Lh year o.cna Sept. 2mh.w(£mllomlu on roquest. " Llizited Bticve

260 Takoma Avenuc. Washington, D. C.
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Handy Binder

for THE ELECTRICAL EXPERIMENTER

Holds and preserves I? issues, each of which ean be
inserted or removed at will, withont tools. \Will keep
your magazines perfectly for all time or just
them like new till you bind them permancently.
heavy material, extra strongly reinforced
at the back and covered with handsome
green cloth, suitably lettered in gold. . ...

Shipping weight 2 Ibs.  Add sufficient postage, other-
wise we will have to send binder Ly express.

Order a Binder To-day and Preserve Your Magazines.
Experimenter Pub. Co., Inc., 233 Fulton St.,, N. Y.

reserve
Made of

S0

Boolk Dep't.
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Electric Light
for Your Home

The Unl-Lectric is 3 complcte electrie
scrvico atation in home size. Gencrates
|/ stapdard 110-volt dircct eurrent. Big ca- |
pacity—aperaten onc ta 63 ITgbte, electric
motord up tol h. p., electric irons, electric
aters, vacuom  eleancrs, force pumps, |
churns, scparatora, wmhinY machines, ete.= |
24 hoors aday, cvery day in the ycar if yoo
wish.  Uses standard lomps sod  @xtores. (@

No Belts—No Batteries

Our patented, high.epend. rotary sleevo valve engine
operatas the modora, high-spoed gencrator with auch
smoothness that ol neceanty lor etorege battdMes s
wliminatsd. Thus the renowast of bsttarlea and battery
UD-KeeD cost 8 entirel? done ewey with. Outfit comes i
one wmsll compact rnlt. readr for guick installation,
Simple, dependable and economicst. The cniire outfit
guarsntard for five vears. Writa today for frea copy of
our bew catiloy on farm Hebting plants,

Waterman Motor Company /’
\lIZ ML Eltiott Ave. Detroit, Mich. /

The orly home aize
lighting plant that
\ ates  without
7/} aasousme- turcTioe iy
LIGHTING SYSTEM

CLECTRIC SpecruTiEs I

The Big Power Motor for Boys $€)()()

A compact, highly
efficient reversible
motor,perfecrinevery
derail. The reducing
gear, easily adjusted,
transforms the high
speed to more power
at slower speed. This
motor is guarantced by us to be exactly
as represented.

At All Live Dealers

Insist ,on yoor dealer showing you the KNAPP
line—KNAP# goads are bese. 1l yuur dealercanneot
sapply you,order direct. Send for FREE illustraved
catalogue showing 2 complete line of Electrical
Motors and Novelties ranging in price from 10c up.

KNAPP ELECTRIC & NOVELTY CO.
523 West 51st Street, N. Y. City

Electric Row Boat Motor

Makeyour IRow Beat
an Klectrle Launch,
Uy aJewel Detachable
How Bunt Motorrunby
eleetriclty. Noodoror
duuceruud casoline.
Simple, nolselesy
AR & puwerful.
Attaches to a0y
ltow l30at aod
runs on two a8ix
vnlt Batterics. Thid s our 5th
successiul year,

OPEN WINDOW BATTERY
Look Ingide your etorngo Lattery through tho
patented 0 pen window. Seg condition of
plates s nd belebt ot elecunivte. Il yuu nceda
new nutemablle starting linttery buy a Jewel
aad snve mooey.  G-6113necin] $8.60).
Motorcyele Electric Lighting Syestem
The Jewel Generator MotofeycleStorace Jiattery and
comDleto Hhtiogsyatem s In great demand.  Ageats
wanted, Write lor prices snd cstalog K.

i, AH 210103 Ky uny

JEWEL ELECTRIC COMPANY, 112 N, Filth Av., CRICAGO,
STROMBERG - CARLSON §8.25
RADIO HEAD SET

Stromberg = Carison Telephone Mfg. Co.
Rochestor, N. Y.
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Read ikis Remarkable Ofier’!
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D000

SWIRELESS
y COURSE

, S. GERNSBACK
— A LESCARBOURA
H.\W.SECOR

—| |1

Sy
N,

5.GERNSBACK
oY HW.BECOR
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THIRD 10.000

DO |

This masterpiece contains 160 pages. 400 illustrations. Size| |The most comprehensive Wireless Coun:se ever printed. Con-
of booka;"e:?‘gs.c Printed on extra thin paper, so book can| [tains 160 pages, 350 illustrations. Size of book 6147 x9.”
be slipped in pocket. Handsome stiff cloth cover. Very fine flexible linen cover.

Price $1.00 if bought alone, FREE with a year's subscription.| |Price $1.00 if bought alone. FREE with a vear’s subscription.

e i A — i o i . W i e =
i | S

e ml — —— This is a very limited offer. It may be withdrawn at any time, due to the
- == \ tremendous cost of paper, which IS JUST DOUBLE WHAT IT WAS ONE
I YEAR AGO. We only have about 2000 each of these fine books on hand ; after
== == A they are gone we cannot reprint the books until conditions become normal again.

| is THIS MAY BE TWO RS OR MORE. Now is your chance.

) A
. Th blish f this 3 I h ed iabl 1 f givi
. @eElectrlcal =‘ moiel:l't:a[lls](%:sccc:its'f \:'f)rggl;:;aeac:‘é%“::r:nent_a\wr/‘it}fr;;lq:m.e Ig:gfg:aé;mth?s lglll:::‘fl
f“ Experlmenter opportunity NOW; it may never be inade again.

y  HERE’S THE OFFER

=
|
-
! B®  S.bscribe to THE ELECTRICAL EXPERIMENTER for one year, at
s
L w
L _j
|

the regular subscription price of $1.50 per_year (Canada and for-
eign $2.00) and we will send you FREE POSTPAID, either one of
the above books. 1f you subscribe for two years, BOTH BOOKS

WILL BE GIVEN FREE, POSTPAID.

If you are a subscriber at present, take advantage of this
wonderful opportunity anyway. 1f you do, we will extend
your present subscription for one year.

: This Offer Limited. Act Now
2 e o e precrmicn xeen. EXPERIMENTER PUB. CO.,

Gentlemen:

Plcase enter

wy rubseription

to THE ELEC-
TRICAL EXPERI-
MENTER for the
term of. ., .. .¥ear, .,,.
for which T eneclose here-
with S.. .. 4. Ld . B CP

You will also scnd me at ooce
FREE prepald your.....book..

TER make a book 9 x 12 and 4 thick. £ e )
This t,o.,k::‘uh 5\,‘;/3.1 7u,:fm:".‘heg,:,:;t 233 FULTON STREET, M e
e e o, And alt fer $1.50 NEW YORK CITY Y7 Xame
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Scientific Exchange Columns

'UNDOUBTEDL\' yon have at the present time some things for whith you have no further use. l)a&mu wish te exchange them for something,
for which you have immediate use? There is no surer and quicker way to do this than hy advertising your articles in these eulum
The =cry people, the Only ncople, who &ould possibly have a use for your things read this journal. More than 73,000 intercsted p
will scc” your ad. t is furthermore ti cheapest advertising inedium for you i the coumtry. Ilealers” adwertising accepted in Opportung
LExchange Colummns only,

‘Ihe rates are: Three conts per word {(name and address to Le conntcd). minimum space 3 lincs, Count about 7 words to the lin
Remittonce must accompany oli arders. Na advertisement for less than Sue. accepted.

\We reserve to oursclves the right to refuse any advertisement which we consider misleading or objectionable,  Advertisements for th
July issue should reach us not later than May 25.

The Llagsified Columns of ““The Electrical Experimenter™ Bring Positive Results.

Subscribers expuriencing trouble in dealing with any advertiser should notify the publisher very promptly.

OVER 75,000 PEOPLE READ THIS JOURNAL

STOP! LOOK! . FOR SALE—Silicon Detector  withont _cat EXCIHIANGE—Complete sct of parts for a Ford
$1.50: large accurate Voltam. whisker wir¢, 50c¢; ohm ecciver, 75¢i engine, with exception of crank shaft and fAywheel

%" Spark Coil 1,000 1 g
meter, $3; large Slatic Machine, 17" plates, oper- Galvanometer, 25¢; Tefcgraph Set. 50c; Leather- for a panecl type rcceiving Set, typcwriter or wire-
ates Inrfc X-Ray tubes, worth $40, for 315; Load- | covered hcad&m«l, 50c. Remittance inust accom- less Sugphes. J. Yates g}n Antwerp, 35 South
¢l s -

t., Johnstown, N.

ing Coil, $1.25." All rest E. I. goods. $1.25 Fixed Yany order.  Write Harry Layman, Davidsville, | P'erry
Variahle Condenscr, 75¢: $2. Rotary DPotentio- a.

meter, $1.10; z.ugu oshm (hcmlset, $3. C(:illl g hSI\LE $?R’ EX’CI!A.\'S(;.E—JB]-‘H% mm:'t'llglz;
rrite, all answered. ti ti aranteed. o . shotgun, $3; incubator, §3. John Enos, ‘Nellflcer,
R raemenacker. 1034 73md St Brooklyn, N. Y. UKULELE—Koa wood, $10, or trade for | Jjass,

camera. _(Give size, lens, style, make, etc.,, or

WANTED~—Tents, Scouting and Gym Snpplics. | Buitar. Clyde B. Marx, Kaskela, Oregon. FOR SALE—1Y; H.P. Gas Engine, 500 watt 110
Jlave Wireless Instruments to swap. Dean Wil- volt D.C. Genérator, small lathe, !4 1LP, 110
son, Alpha, 1l TFOR SALE—Otis Clapp Static Machine in first- | velt D.C. motor, Jeweler’s Foot Wheel.  Write

class condition. Two 19"

— - Tates hand operated | for description. J. H. Clemmer, Bluc Creek, W.
FOR SALE—Receiving Set, consists Arlington | end.  Ten 29" plates onp ap:ng:‘ o:l):ratzﬁ rcnd. Va.
Coupler, 11.C 3000 ohm Phanes, Murdock Con- | Several Leyden jars and various discharging de-

denser, Perikon Detector, Switches and large t [ith machine. Cabinet measures FOR SALE—Motor, $10; Headset, $4; L.inch
Semey ETRL NI BT sl | ol o R G B | oS et 0. T 8.
uaiy n, la. f.0.h. Mattapan, Mass. Cost $450. Pritz tenrici, tcrE;.\ry "Sehool. ﬂNew Miford, Conn E+

< = Mattapan, Mass.
FOR SALE—One Junior Cyclecar at $65. A FOR SALE—Alernating

bargain. Jacob Rau, Bathgate, N. D.

MOTORCYCLE—Thor, clutch, chain drive,
gaod tires, fine running order, $45. Also parts
tor cyclccar, twin _engme with magneto, wheels,

] L Y Current,  Electric
| Scwmgu.\lachmc Motor, $15; new condition; cost

T R o, Uichmend, "1638 Washinglon Ave.

\VANTED—Selcom:-l-band nerator suitable for

cte., cheap. L. IL Murdack, 3315 Stettinius. TALK v = | A : ‘

\ L. il lack, 'ALK ABOUT RESULTS! charging storage batteries. Must ! first-class

Wyde Fark, Cincinnati, Ohio. condition. . Archic E. Banks, Delmar, Va.
\\‘;AN}T T(: TRlADE- Bicycle ?lnd ‘:;ilrldlests FOR SALE—S5,000 milﬁ Audjlon Receiving Set,
ads, for motorcycle in running order. ct- lete, $40. {: y 11 St.,

tgeors answered. Koy Pbillips, I[;%rtfurd. Michigan. 17 PRYER LANE, {}("',?,gl:sc (Careriein, ‘\li:;gt conar lamlet

WANTED—Trade foot-power lathe, Post drmill, Larchmont Manor, N. Y. EXCHANGE—6 wolt, 14 horsc-power motor;

25.20 Mailin pump riflc for wireless goods. Write 3 110 volt, 1/16 horse-power motor, 110 volt

for particulars and state what you have to sell . 3 - ammeter. Want audion, 1 K.\, quenched gap, or

or trade. Lce Jones, 706 Lillmore. Amaillo, Texas. | —  The Expt’rimt‘nh’r Pub. Co. o'tlher aﬂ)aratus. Ira \right, Closson St, Me-
3 thuen, ass.

FOR SALE—Amateur recciving sct, good con- New York Cit
dition. Write Dock Stmart, Troy, N. Eo y

WANTED—Battery Rotary 2-inch Spark Coil, Dear Sir—

for wnstruments I have. \Write for lList. August .
Otta, Moweaqua, IIl. Talk about results! You've

FOR SALE OR EXNCHANGE—28 fi. Curtiss
acroplane, without motor; crated: will sell ch ap:
3val[1t Sl]?lo rash. Make offcr. V. G. Gustafson,
ohct, F

HAVE—Oliver Typewriter, Model 3, \Want
cash or recerving apparatus. Make offer. All Ict-

WANTED—Omnigraph  and _dials.  Also ot ive it to the “E. E.’” : :
“Smith" Flyer or mou‘),r wheel,  Must be cheap. g tog ! . sﬁ’;;n ERIREEEL tHerbert  Richter, Collegeville,
Cash only. E. Wilson, Gwyncdd Vallcy, Pa. to reach the right people. On :

’s BARGAIN—Complete new Blitzen Receiving

FOR SALE—Two 3%x5% flm cameras. the dav after “E. E.” came set with extra cquipment. lloltzer-Cabot Phones
Ansco, $10; Eastman, $6. Smith Premicr Type- y In perfect condition. \¥rite for particulars. Chas
writer, $15.  Automobile magucto, $5. Dynamo- out I TCCCIVe(l a reply and Bayliss, 68 Peterbaro St., Detroit, Mich.

motor, $1.50. Lawrence Johnstan, Fairfield, Ili.

: g FOR SALE—Complete Audio-Tron on  panel

OUICK—FOR SALE--Oscillation transformer, thcy have been coming n at with all controls and 440 storage battery. Panel
regenerative set, navy type coupler, audion panel, the rate of one a (]ZlyA If 1 has 2 D.P.D.T. mineral fh“"lie'o"",_'\ lS)\'llChc's.
Sy, o e S hing else that = | 555 . st "o 210 N o inger,
s ofes, Towe, ever have e ClSE It Murdock OscilYntic;n for $3. George R. Ham-

AUDION and Amplifier cabinet set, including | I want to sell | will send my — | mond. Oelwein, fowa.

tuning equipment, $50, Audion detector broken S . WILL ENCHANGE my Twin-Cylinder, 6 H.P,
hulb, $8.  Want Blitzen coupler; pair tmdamped “ad"” to you every time. Merkle motorcycle, in pc!fcctmtzon ition, for good
caupler coils, $2.50. McMurdo Silver, 264 West . wireless apparatus. Francis Joannini, 3326 17th
57th St., New York City. Yours truly, St.. Washington, D. C

FOR SALE—Set Cyclopedia of Applicd Elec-

tricity, Send for description. Al letters an.

Clarence de Witt Rogers, Jr. ;‘;’:;;3-,,‘ IJI'I. N." Boyington. South Galena Ave.,
i II‘O$ SJ\II;IE- Tlg;ce Bundampcd (\:\'l.;n'ch Ioadi\_ng

= =t ‘ ’ coils less sliders, $5. rand ne ambers No.

FOR SALE—A firstclass viglin and bow (less ﬁl']illllllllllll|lllll||ﬂ|![|ﬂ1|||ﬂ|ﬂ|" .” ..1"!.. WIIHHII m [l fﬂ"lfﬂ 749 loosc coupler, barenin. \\'ril:’”_ A, Guenzel,

FOR SALE—Y% H.P. 2 Cycle Engine, $12.
12 volt 8 ampere generatar, $8; physicians micro-
scope, Ransh and lomh make, $20: cost $65.
F" Roehling, 3705 N. llermitage Avc., Chicaga,

hnd;-}c and strings) Al rond’ljinu. Cost  $20, 410 Buttonwood St.. PPhiladelphia. Pa.
sell for §15. Mareus Harbs, Wiltan, Conn. WANTED—DBrandes or Murdock 2000 ohm

- BARGAINS lcavine home, must sell. New | headset for $3. A. Taylor, 105 East 102nd S5t.,
On?nnii‘,ri.};"R'i\nm}.rs‘!\;ﬁinm}}oﬂ Py 8’;’:"‘”;;"’ Electron Relay, $4: slightly used, $2. loose Coup- | New York.

Box 55, DPaimctto, Georgia. '(':';imemoEg? \E'lt;li(tl I:I.wgsmll/lclf;isC[:g\\'er:e\Eﬂlgzl‘if WILL EXCIHIANGE firstclass wirelcss set for

). P. 1,000 ohm phone, headhand, cord, $1.25 “Smith" _motor__wheel, or Motarcycle.  Bernard
FOR SALE—200 watt transformer. Steps 110 Il-liecfrolyiic dc,eJmE." 7Se.  Telephone maguetos, | Brown, Troy, N. C.
to 10, 20, 30 or 40 volts, §10; 40 watt dynamo or sofid armature, 50c, laminated, $1. $10 Remy © SLIGITLY used printer's type for sale cheap.
1/12 1L.P. motor, $7; Inch spark coil: Ane fat | volt automobile masneto, good condition, $3. Six | Geo Wassesherger, Neillsvifle, Wis.
spark, $4; Testing magneto, $2.50; 20 ohin seusi: | jj,ch parabolic refiector, 50c: new  bulbs, 20c. | — B, s -
ttve pony relay, $1.50; 20 nhin giant sounder and | Jjigh resistance ringer coils, 15¢ cach: telephone €75 Chicago University advertising course. 6

steel key, $2.50; Portable Valtmeter, 1:20 range. i S0c: reccivers. 50c; induction coils, [ volumes with guestions for sale for S8 \Write
=0 l};{lingsh c?]h"c{' ;l; ;75 o/hr;l f‘ii?‘less e sroacll-smi}an?l’)s.' 2.‘(!) GernmneSilvcr wire.dJSc; IE Ih. | if interested. Geo. Wasserberger, Neillsvilie, Wis.
ceiver with beadband, $1.25; 1/12 . water H wire, 40¢; quantity 2 strand stec Yy . - g
motor, $1.50. C. M. Adams, Milford, Ohio, ‘:‘fil:.zmél]::np_lnpmnm ?\mior ’NJ. 2 Camera, n%‘\’v, FOR EXCHANGE—Keystone .\'Iil_h-\-ollmf-tcr,
$1. Mechanical, clecirical magazines cheap. Pre- | excellent far researeh work and radio mcasure-

SELL—40 lesson Taxidermy Course, $9. Trade paid except wagnetos, motar, wirc, _Stamps_ or | ments. W ill accept (.'ll.thf'l' small 1'}0 \{I 6(". c.,uck;
3 yrs. Youtl's Companions for Al, 2 slide tuncr, | money order, ar writc for further information, | A.C. motor, “l’“‘;gﬁ ‘i,‘."i’.“- _\°_" “'B“‘ “’f"‘ ..‘°‘\';
William Litwiller, Iopedale, Hl. Kenneth Bard, Manawa, Wis, Samuel Cohen. 16 itkin Ave.. Brooklyn, 8. 1.

Vou benefit by mentioning "The Electrical Experimenter” mwhen writing te odveriisers.
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1€0 THE ELECTRICAL EXPERIMENTER June, 1917
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Opportunity Exchange
YOU will probably fnd jsnore opportunitics and real bargains in these columns than anywhere elsc in the ¢ountry. Most good things in
life are hard to find and worth going after—these little ads illustrate that point; you alone will be the real loser if you don't take the
time to scan through these columuns,
Advertisements in th.s section 4c. a word for each inserzion. Count 7 words per line. (]
Name and address must be included at the alove rats. €Cush should accompany all classified advertisements unless placed by an accredited
advertising agency. :
’l‘cnl per cent. discount for 6 issues, 20 per cent. discount for 2 issues from above rate. Objectionable or mislea.ling advertisements not
accepted.
Advertisements for the July issue shounld rcach us not later thaan May 25.
OVER 75.000 PEOPLE READ T111S JOURNAL
EXPERIMENTER PUBLISHING CO., INC,, 233 Fulton Street, New York, N V.,
o
BOOKS BOIYS!-_ -Flmt‘ing blogt:rs. lgc per !)\;Inch.h ?1ht|:r q IDEAS \\'A.\'TI-‘.I?!-—.\Ianufacturers are writing
= samples nclude wit order, wit wholesale ¢r  patents rocured th h o &
TO GET_BETTER  PICTURES—TRead the priCE‘.S. The Novelty Distributing Agency, Box | with list hugdreds of gz:sntio':: w;:l‘:::i.b‘;g:ﬁ
Amnateur  Photographer’'s  Weckly: illustrated | 382 Macshalltown, lowa. free. help you market your invention. Advice

weekly prizc competitions; print criticisms: many
unique features, $1.50 per year; three months
trial subscription, 25¢: Abel Publishing Company,

401 Caxton Bldg., Cleveland, Ohio.

“BOOK OF KNOWLEDGE™—An interestin
hook revealing valuable trade secrets, new an
scientific discoverics and old mysteries, Seud 25c

in coin to Kunow, 2246 N. Tripp Ave.,

Chicaga, Tl

DO YOU \WANT hack numbers of THE ELEC-
TRICAL EXPERIMENTER? Send for hbound
velume No. 3, containing issues_from May, 1915,
to April, 1816, Price, §1.25. Postage on 7 lbs.
is extra. Experimenter Puh, Co., 233 Fulton St
New Vork City.

particulars.

CASH YOUR SPARE TIME INTO MOXEY.
One young man made fl,BOO 00 in two months.
Sells to every automobile and motorcycle owner.
Representatives wanted everywhere. e first in
your territory—write quick for frce sample and

verhold A}:ahric Patch Co., Chanute,
Kansas.

drill wall, $20.
8 in. wall, $14.
up.

FOR SALE—Tents, one 40x80 ft., round top,
four 20 ft. center poles, 9 ft. wall; bargain: $90.
One 16x24 ft, hig) roof, square end, 7 ft. khaki

ne 12x19 fi. square end, 6 f1,

All tents complete ready to set
\". G. Gustafson, Joliet, [IL.

BOOKS—Scientific and wireless supplied. Let
us lmow what yon want and we will wme you.
Experinenter Pub. Co., 233 Fulton St., New York
City.

A BINDER for THE ELECTRICAL ENPERI-
MENTER will preserve your copies for all time.

Price, 50c. Postage on 3 Ibs. is extra. Send for | femove instantly, nickel plated. Sample 10¢. Big
one today. Experimenter Pub. Co., 233 Fulton ;‘““ for\'agi_ms. Wedge ¥fg. Co., “Km" Bing-
Se.. New York City. amton, N. Y,

RARGAINS—Selling om
value for $1. Sample 10c. B.
Theatre Co., Shehoygan, Wisc.

EVERYBODY WANTS IT—Folding 1’ocket
Coat and Hat Holder. Can attach anywhere and

music.  Over $3
Schelz, Majestic

CHEMICALS

CHEMICALS FREE for growing chemical
plants.  To imtroduce our chemucals and appara-
tus to Experimenters, we will send free, the neces-
sary chemicals to grow trees, grass, etc. Send
10c coin (refund on first order) for postage and
catalogue.  Zenith  Chemical Lahoratories, 307
West Second St., Duluth, Mion.

CHEMICAL EXPERIMENTERS!!

I can supply you with any chemical known,
in any quantity, dirt cheap. Al);o formulas. \Write
for price list. The Swimmer Chemical Co., 1904
Park Place, Brooklyn, N. Y.

EXPERIMENTERS—Are you
novel chemical experiments? Send [0c for large
collection. Merel Sager, 44 Apple St., Tiffin, Ohio.

HELP WANTED

THOUSANDS MEN, WOMEN-—IR or over,
WANTED for U, S. Government jobs. $75.00

interested in

to 8150 month. War means many vacancies.
Steady werk; short hours; ra{ud. advancement.
Common education sufficicnt.  Write immediately

for list of positions now obtainable.  Franklin

Institute, Dept. C 27, Rochester. N.
MISCELLANEOUS
ELECTRICIAXS—Send 50c for 10 Blue Pri?ls

T

of Motor and Generator Connections. 28 fo
$1, 10 A. C., 4 D Motor Winding Diagrams

for $1 or 20 A. C,, 4 D. C, and 4 Rotary Con
verter Drawings, $1.60. ° Winding made easy.
Martin Electric Co., 329 Irvington Pl, Denver,
Colo.

WORN OUT DRY BATTERIES CAN BE
RECHARGED for less than ¢ne cent. Send
twenty cents for formula to E. Bohuer, 1009

South Wabash, Chicago.

- WE WANT HUSTLERS to handle fast sell-

ing houschold necessities. Big profits, beauntiful
remiums, free particulars.  Variety Supply, 21
st St., Providence, R

" FOR SALE—Cameras. 400 Exposure Kodak
with stercopticon enlarger; cost $56: sell for $30.
One 5x7 Sencea folding camera, 3 plate holders,

triped, carrying case. etc., cost $2, $2.50, scll for |

$12. One 4x> magazine camera, aluminum plate
holders, carrying case, etc.. cost $15, sell for $6.
\. G. Gustafson, Joliet, Il

ATTENTION!

Secret ink: invisible when written, and can
only he seen by our special process. Price 10c.
’;I'he SV“'iT'm” Chemical Co., 1904 Park Pl.. Brook-
o, D

2S¢ Diminishing card trick, apparatus included
for Sc, just to introduce big free catalog. Aladdin,
Neillsville, Wis,

WANTED—Second-hand drafting instrumeants.
Highest prices paid. end_complete description
and we will make \gﬁer. Deutsch, 2358 Pitkin

'd

Ave,, Brooklyn, N

MARCON[—We have a limited number of
pictures of Guglielmo Marconi, Nikola Tesla and
Charles P. Steinmetz that are done in sema on
fine India paper. Fine for decorating your wire-
less room. 10c each poslsmd. Experimenter
Publishing Co., 233 Fulton , New York City.

PATENT ATTORNEYS
PATENTS—R. Morgan Elliott & Co., Patent

Attorneys, Mechanical, Electrical and Chemical
%\p&rls. 716-724 \Woodward Bldg., Washington,

T S A TR s .IILELLE

151 LAKE AVE.,
Lancaster, N. Y.

Feb. 22, 1917,

i

Gentlemen :

I wish to tell you that my ad. in
the E. E. was a great success, and
exceeded all expectationa I had re-
plies before I had received a copy of
the issue myself. Tlis goes to show
that every issue is looked for with
great interest, and the wide field your
paper covers. [ certainly will recom-
mend it to the amatenrs that have

something to trade or sell,
Yours respectfully,
G. . DRRADFORD.

i

g it T T el

=
s

i
gres(:.: R. B. Owen, 130 Owen Bidg., Washington,

PATENTS ON EASY PAVMENTS Send
model or sketch for Free Search and Certifie
Registration of your [nvention for your Pro-

tection. Free book tells what to invent and how
to obtain a Jpatem on easy payments. €. C, Hines
&[’} (2_7.. 593 Loan & Trust' Bldg.. Washington,

PATENTS—Without advance attorncy's

. = fees.
Not due until patent allowed.

Send sketch for

lf;'e: rﬁp%{t. Books frec. Frank Fuller, Washing-
PIHONOGRAPHS
BUILD YOUR OWN PHONOGRAPH or

manufacture them for profit.
tions, etc., twenty.-five cents.
anteed.  Circular free.

Co., Dept. E., Cincinnati.

Drawings, instruc-
Satisfaction guar-
Associated Phonograph

STAMPS—COINS—CURIOS

50.000 cotns, medals, notes, Indian relics: 35,
000 antique fircarms, daggers. Catalogue, 4c.
Antique Shep, 33 South 18th St., Philadelphia.

STAMPS—73, all different, free. Postage 2c,
Mention paper. Quaker Stamp Co., Toledo, Ohio.

WIRELESS

_ELECTRON RELAYS, Moorhead tubes, Len-
zite detectors, Racine motors. Jaithorized repre-
sentative. 85, & T. Sales Co., 69 Frceman Ave,
East OUrange, New Jersey.

FOR SALE—$35 R.A..6, $28. Special £42.30
R.A.-6, genuine polished mahogany Formica panel,
833. $15, 3,000 meter coupler, $9.75. Regener-
ative panel with vacuum bulb, variometer, con-
densers, rheostat, ete., $14. 1,000 meter coupler,
special for above panel, §5. 5,000 meter loading
coil, switch and 12 poimts on hard rubher pancl
to be used with ahtove coupler, §5. All above
high grade, brand new instruments. Also one
used electron relay cabinet, damped andsundamped
hookup with- buib, $8. \'. G. Gustafson, Joliet, IIL

FOR SALE—To dispose of the following in-
struments, | am offering same far below the orig-
tnal cost. Three sections, Murdock Moulded Con-
densers, $4. One K. W. Oscillation Transformer,
$4. Sayville Rotary Spark Gap. $¢. E. I Co.,
Transatlantic Phones (2,000 ohms) 84. The
above-mentioned instruments are in Arst-class con-
dition. If interested, write for particulars.
Charles . Flavlena, 933 18th Ave., E, Cedar
Rapids. lowa.

AMATEUR BENCH LATHE—Austin make,
§" between centers, 3 speéd pulley, very strong,
neat and efficient. Price only $3, worth double.
Limited supply on hand. Louis E. Schwab, 3708
Brooklyn Ave., Cleveland, Ohio.

WANTED—One K. \¥.--Have Willard Storage
Batteries 1o exchange. Large Tesla and Qudin
coils, $3.24 and $2.75. Panel loosc coupler, $4.25,
etc. Telephone ringers, o0c; coils, for 2Sc.
Stamp for pictures. Garden City Radio Club.
Garden City, Kansas.

COILS! COILS! COILS!
34" spark coils, exeellent condition, $1.50. Sat.
isfaction guaranteed.  Jacob Eisgram, 1520 Si1.
Marks Ave., Brooklyn, N, Y

_n! ]lluii;—: i.l.'i-lvi T
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“‘LEARN BY DOING™

l IVE minutes of actual practice
properly directed is worth more tu
a min than years and vears of hook
study.  Indecd, Aetnal PPractice is the
unly training of vidue, and gradnates o
New York Eleetrical School have proved
themselves to he the only men that aree
fully qualified to satisfy EVERY d¢
mund of the Flectrical Profession,

At this “Learn by Doing™ Schaol o man
the art of Flectrieal 1) fling: the best
ss method and  expersicnee in Fleetrical
Contracting, together \\|||| the skill s inst
operate and mnta noall svstems for pred
trausnntting  aned  wseng neity. A s
for Oll and Young. [Tudividual mslrucllon

Letters from Successful

Men

I have done well since leaving schnol amd
am_ now Supermtendent of the light, telephone
and steam lieat company here.”’

*Reginning last April. extensions to the plant
called for an additional equipment of 3t kw.,
so [ prepaved plans wml :pl.uhcnuuuﬁ for @
600 kw. sub-station—Ilovked after the erection
of the bhwlding und then installed the eqmp
meat, The cost of the equipment was 36
1Mis plant has been in operation for sr\rml
months—without a hitch—and for its size is
the best subi-stalion in the camp.

T @ now pr(]larulg pPlans fur another station
uf lhe same size, for the North Thompson
Mines, with which this property (Vipowd) has
lately been cnu\nlldale(r ‘I'he equipment of
1his pmpu'ly inside of a year prubally will he
1,000 to 1,200 kw., etc., elc.

*1 hope this resume of my work has not been
tao lengthyv. During this year 1 acqmred a
wife and hiome. With best \\uhes ta all.”

*I have a friend that is pointing for a degree
in Electrical Emgineering, amd [ have advised
lim that he is making a mistake when he con-
siders .’u\)thmg other than the course given by
the N. YL 5. Best wishes for the school.”

“As this car(l indicates 1 _arrived here in
Petrograd, safe amd sound. Censorship forbids
mentioning 1the work that 1 am doing for the
Govermmnent, bLut of course vou can guess what
it is. Regards 10 the instructers.”

“Am in Central S1atiun work, and am man-
'\r.'tr of the tocal system. 1 100k charge June,

1 started at $91.00 but a1 present am
|m|lmg down $150.00 with another substantial
advance in sight.”

New York the Center

We are located in the heart of New York
City and you can see the advantage of 1l
New York is the heart of everything electr

there are big plants nearhy, electrical exposi-
tions, libraries and facilities for guod, quick
wock in an atmosphere of indusiry.

A large number of our students come from
other cities, from all over the Unijted State
I'hev realize the advamage of coming to N
York 10 learn electricity. About 4,500 in all
have soue out from our schoul imo success.
Yon ean do the same. \We believe thar with
ns vou can learn more thoroughly and wmare
aquickly than anvwhere else because we give
vou practice.  We teach you only what you

And Now

If you have an ambition to make a name
for yourself in the electrical field von will
want to join the New York Elcctrical Schaal.
It will be an 1d\:unage 10 you to start at ouce
Then voau should hurry to send for our 64
paxe lmnl\ which tells vou all about the school.
with pictures of onr equipment and stindents
at work, and a full deseription of the course.
You ucul not lesitate to seited far this b
I is FREE ta everyone interested in electrie
It will not ohhglle yun tg send far it. Send
the coupon or write ns a_letter. Bul write us
notw while vau arc thinking ahout the snbjeet
of electrieity.

School open to visitors 9 A. M. to 9 P. M.
U T O T NN IR N N

NEW YORK ELECTRICAL SCHOOL [ Tttt
2 9 w E S T ' 7 th S T I Please send FRF I ane withont obliziation to me your 04 page hook
NEW YORK,N.Y.

= NAME L. " Ho6000000 o0
ADDIRIESS o000 chopasaoc o .

Vou benefit by meutioning “The Electrical Expenmenter’” swhen wniting 1w 15008
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ucceed Through Electricity

This interesting story
shows you the way to
greater success in the
Electrical Field.

o e A

This is the Electrical age.

Electricity now controls more 7/ ¢ '
trades, directs more men, offers /\ g q
D)

more opportunities than any —e— T~
other power that man has yet NS — Y
discovered. Through exact

knowledge of Electricity you

will advance in salary and | = - . A ﬁ] \

position.

g H H Read These Testimonials y
awkins Electrical Guides |ty ixrimera
Engineer,orStudent who wants
- to do his own construction or
wl l ow o u ow nrther advance himsclf in the
le:tri‘ial field kSh?“ld bave a
s.'’

set of these bnol

_These books are the standard works on Elec- 116 Unino &y JEEEY, o,
trical Science. They are a complete and up-to-date course +* For the, man not_getting a "
in Electrical Engmeenn{z. presenting the information in a collegs training and even in H
way you canuseit. Only $1.00 per volume and owners of the set thaticanelicaprsinErrslvtE sl A
say there areno better electrical books published at any price. set of bogks in the market to-
ay.”’ YD D. HUFFMAN
- Specially Arranged for They fit your il
. pocket and your . :"lv(e;cpdrmid&rﬂawlcinsme:e
pocket book. Beau- G conrlate  betior oot el
Home Study and Reference pgcket book: Beaur | andlcompicic cef’ef slecirca
flexible hlack huckram with gold cdges. Fasy to read and handie Nocclﬁt ELECTRIC WORKS
\ S GH t"“""," \,—{"“" single volwme ahout with you until youl vy kiom.er:yl. c:’n &
ave stered . e S awkins surel W ”
(“ P & %-l*.ku ity am."ol‘l‘ 1= Written nt.} r.l.o‘n:n .°‘_- art of condensing  informas
1 crytay langunge; i i A

Hlustration:

10 NUMBERS IN ALL
00
A Number
PAYABLE

00

ApL STl L) 4 A Month

«. Shipped to You FREE

>
~

[
(if{e

S 3
&
&

YOUR Send no money. Examine the books first. Decide for yourself that they are the most
FREE complete library of Electricity ever published and that you cannot afford to be without
p ! : ! )
them. Every book is complete in itself, but the complete set is the best bargain. The
COUPON

s last volumes are just coming off the press.

a, EASY PAYMENTS [cvic Siiitedon il convine vou o

Theo. Audel & Co.

72 Fifth Avenue, N. Y. the big value we are offering. See the
Please send me for FREE exame books first, then decide. If you de- A FEW OF THE SUBJECTS
g v H: B e . o M?:fneﬁsm—lnduction-ﬁxpemnenu-Dyllamo!
cide to keep them you can make | —Electric Machinery—Motors—Armatures=Arm-
ature Windings—Installing of Dynamos—Electri-
h settlement at only $1.00 monthly | ¢iinstrament Testing — Practical, Management
. . of Dynamos and Motors—Distribution Systems—
nth unti! paid. until paid for. Wiring—Wiring Dingrams—Sign Flashers—Stor-
age Batteries—Principlesof Alternating Currents
Signature and Alternators—Alitenating Current dotors—
e o e eo Audel & co Transformers—Convertere—Rectifiers—Alternat-
o . " » ing Current Systems—Circuit Breakers—beasur-
QAT oo 0600000 ol omgol " 1o o cfc 22 Fitth A lin:i(]‘nummlenu?w'ubrRloa')l.ds-w'{'""_?oz"
3 - jons — Insta - Tel O] -— -—
Business Address ........... . . ....c..ne.s ~ i venue ;},;aeless;ke:!&_&gh?mg “r'g;ea Iﬂ_eﬁgﬂﬂgm
ern Practica icatinha o 1=l
Residence .... A P U T, b o - "o Y NEW YORK Ready Refere::e |l‘l; ex of the 10 nuncz.begsyu
Reference ...... ... June E.
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