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BE A CERTIFICATED -+*.

ELECTRICIAN

i+

A Real Position
Like This—For You

The country needs thousands of trained, Certificate
Electricians to fill good positions—and at big pay. It’s
all a matter of knowing how, and 1 will teach yout by
up-to-date, modern instruction.  You can learn at home.
without interfering with vour regnlar work, by my highly
successiul method of Howme Instruction m P:adu‘ul
Electricity,

Prepare NOW and be ready
in a few months to earn your
$46 to $100 A WEEK

Send for this Book

My book. “HOW TO BI2.COME AN EXPERT ELEC-
TRICIAN.” has started thousands of young ntett on the
way to splendid success. A new edition of this has just
been printed. I want every voung man interested

in Klectricity to have a copy. aml will send you
one. ABSOLUTELY FREE and PREPATD,

Write mie today.

How | Train My
Students

As Chief Engineer oi the Chicaso
Engineering Works | know ex-

‘o

v
N actly the kind of training a
] % % o % man necels to enable him to
s, get and hold good posi-

tions. and to earn big
pay. I have trained

A
nt, R hundreeds of men
o >, who are holding
v % splendid clectri-
n %y cal jobs.
4%,
-

YOU CAN DO IT

| give each of my students personal attention and a
complete and thorough training. I give him a SPLEN-
DID ELECTRICAL OUTFIT FREE. and nwmch of the
training is done by actual work. \When my students
araduate and receive their Certificate, they are ready for
a regl position. But still more, at any time yout wish you
can come to our splendidly equipped Electrical Shops for
special training.  No other school can give you this.

A Real Opportunity for YOU

Wishing is never going to make your dreams come
true. \ou ve got 1o xtudv—1o learn. .\ man 1s worth
possibly $2 or $3 a day from his neck down—and no
more ; but there is no limit to what he can be worth from
his neck up.

A trained mind is what gets the big pay. It is this
training that you need, and I can train yon in a few
months. Are you ambitious to make a real success—
then send me the coupon—today.

Electrical Outfit FREE

To every student who answers this ad I am giving a Splendid
Flectrical Qutfit of standard size lilectrical Tools, Instruments,
Materials, etc., ubsolutely free. Furthermore, to every llectrical
Student ! give a truly uluadle surprise that I cannot explain here.

Free Employment Service

J am continually receiving tequests from employers to send them
trained Electrical men. [ assist my students to secure gootl posi-
tions. | keep in touch with them for years, helping and advising
them in every possible way.

Write Now —-Don’t Delay

Delay never got you anything. Action is what counts. Get
started—and get started now. Write me, or send me the coupon,
right NOW'.

L. L. COOKE, Chief Engineer
CHICAGO ENGINEERING WORKS
441 Cass Street Dept 24 Chicago, lii.

You benefit by mentionting the " Electrical Experimenter” when writing io adiertisers
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The Burgess BLUE BOOK

for all Practical Men and Electrical Students

(See review of this book by Editor in December issue of your Electrical Esperimenter page 568)

] have prepared a pocket-size note book especially for the
practical man and those who are taking up the study of elec-
It contains drawings and diagrams of electrical ma-
chinery and connections, over two hundred formulas for
calculations, and problems worked out showing how the
formulas are used. This data is taken from my personal note
book, which was made while on different kinds of work, and
I am sure it will be found of value to anyone engaged in the

tricity.

electrical business.

The drawings of connections for electrical apparatus
include Motor Starters and Starting Boxes, Overload
and Underload Release Boxes, Reversible Types, Eleva-
tor Controllers, Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers, Variable Field
Type, Controllers for Mine Locomotives, Street Car
Controllers, Connections for Reversing Switches, Motor
and Dynamo Rules and Rules for Speed Regulation.
Also, Connections for Induction Motors and Starters.
Delta and Star Connections and Connections for Auto
Transformers, and Transformers for Lighting and Power
Purposes. The drawings alsoe show all kinds of light-
ing circuits, including special controls where Three and
Four Way Switches are used.

The work on Calculations consists of Simple Electri-
cal Mathematics, Electrical Units, Electrical Connec-

Weight of Wire, Wire Gauge Rules, Ohm's Law, Watt's
Law, Information regarding Wire used for Electrical
Purposes, Wire Calculations, Wiring Calculations, [lu-
mination Calculations, Shunt Instruments and How to
Calculate Resistance of Shunts, Power Calculations,
Efficiency Calculations, Measuring Unknown Resis-
tances, Dynamo and Dynamo Troubles, Motors and
Motor Troubles, and Calculating Size of Pulleys.

Also Alternating Current Calculations in finding Im-
pedance, Reactance, Inductance, Frequency, Alterna-
tions, Speed of Alternators and Motors, Number of
Poles in Alternators or Motors, Conductance, Suscep-
tance, Admittance, Angle of Lag and Power Factor, and
formulas for use with Line Transformers.

WHAT PRACTICAL MEN SAY ABOUT THE “BURGESS BLUE BOOK”

Received your “Blue Book' and must say it is the best book
l ever saw. | showed it to a friend of mine and he refused to
give it back to me but he paid me a dollar and told me to get
another. Rather than be without this book 1 am sending Money
Order for three of them so 1 can show them to two more of my
friends and have one left for myseli. Wishing you would mail
them at once, | am Yours very truly,

JOSEPH BRAITH, Electrician.

adison, Wisconsin.

Your "Blue Book received and it ia just the book 1 have
been looking for. ease mail me three more by return mail for
which | am enclosing Money Order. Respectfully.

V. E. JOHNSON, Western Union Tel. Co.
arion. Ohio.

Have received the copy of the "Bu:igess Blue Book™ and am
very well pleased with the easily found formulas and data con-
tained in it. 1 am enclosing Money Order for four additional
copies, Very truly yours.
THURE C. ANDERSON.
Ridgeway. Penn.

1 am enclcsing three dollars for which please send me three
copies of the "Burgess Blue Book™. 1 showed the copy 1 got
last week to some friends and three of them asked me to get
them one. Very truly yours.

CHAS. H. DAVIS,
Los Angeles, Cal.

1 received your “Blue Book" and after | looked over it | see
that it is a very useful book. After | showed it to some fellows
they wanted a copy also and | am enclosing Money Order for
which please send e three at once, Yours very truly,

R. 5. SWANSON.
St. Paul, Minn.

1 received the three books ! sent for and the next day | sold
them. The fellows think they are well worth the price. Please
send me three more for which | am enclosing Money Order.

Yours very truly,
R, S, SWANSON,

St. Paul, Minn.

AN OPPORTUNITY FOR YOU TO MAKE SOME MONEY

To help get the “Burgess Blue Book™" to the men who need it the most, we have established a resale
discount to which those who have purchased a book from us are entitled. The “"Burgess Blue Book™
is not sold through the regular book dealers so we offer the regular book dealers’ discount to men
who will take orders and send them in to us. In this way the "Blue Book' is only sold by those who
know its value and we feel that this arrangement is much more satisfactory to the purchaser, than if
he bought it through the regular book-selling channels. The book practically sells on sight, as a man
engaged in practical work realizes when he sees it, that it contains information which is extremely
useful and which is difficult to obtain in any other way.

The Burgess BLUE BOOK Will Be Shipped, Postpaid, on Receipt of $1.00

Send dollar bill, money order or check. I guaraniee satisfaction or will
return your moneyif you decide not to keep the book after using it for five days

BURGESS ENGINEERING CO.,

YORKE BURGESS, Consulting Engineer
747 East 42nd Street Chicago, Illinois

I T T S Y 7 L L
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You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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FEW weeks ago Marconi startled the world

by stating that he had often received strong
. wireless signals which seemed to come
from beyond the earth. In a recent inter-
view puthht in the New Vork Evening
Post Nikola Tesla, too, reminds us that he
had made known to the world years ago
the fact that extra-planetary signals were recorded in his
Colorado Laboratory. That was in 1899, before the world
dreamt of wireless.

Even today amouncements such as the above are made
light of by editorial writers and others of limited sci-
entific perception. For the earth-bound layman still
persists that intelligence can only exist on Eanh Such
childish rcasoning shows iwhat sort of mlcl]lgence
btossoms on this planet. It never occurs to these review-
ers to question why Nature in her Wisdom should have
singled out the little speck called Earth, on which to
plant heings endowed with reason.  Why should there
be such an exception? Life in some form or other is
certain of being found on myriads of worlds thruout
the Universe. And if one world dies, all life does not die
with it.  Svante Arrhenius shows us how life-licaring
spores arc carried by the pressure of light thru inter-
stellar space. notwithstanding the absolute zero which
prevails there.

In oor planctary svstem, conditions for life, such as wc
kuow it, probably ounly exists on two planets: Mars and
Venwus, Life on the latter being more or less doubtful,
due to its heavy water-laden atmosphere, there remains
Mars, a body much older in evolution than the earth.
Conditions on Mars we know by direct observation as
well as deduction are favorable for lifc, and we may
be certain that it exists there, And if we once grant
this, we mnst also grant that it muost have existed for
hundreds of thousands of years prior to that on Earth:
conseqirently \larhan civilization must be thousands of
ycars ahead of ours.

From this we must deduce again that the Martians
probably signaled to us ages ago, when prehistoric man
still roamed the forests. But why go so far back? Sup-
posc the Martians had sent us radio messages only

@
- <¢r‘

>

Interplanetary Wlessages

thir., years ago. \We could never have received them,
for we then had no means of recording them. Detectors
and audions were undreamt of.

In all this warped logic, we presuppose wireless sig-
nals. But why should a civilization so far ahead of ours
use—to them—obsoiete radio waves, which, like as not, can
never hope to bridge 35 million miles! {f the Martians
are signaling to us, you may be certain that they use an
entirely different means than Radio. To he surc, it may
turn out to be one of the many wave forms of the
ether, but we can only make a poor guess at it today.
Meanwhile Martian signals probably fly about our heads
day and night, as they may have for thousands of ycars,
but we are still deaf and blind to them. The Martian
Wave Detector still remains nninvented. At that the
Martians probably have used many methods ou us. It is
not even impossible that they may have used reﬂecled
sun rays. Bell and Tainter in 1830 demonstrated a “wire-
less” telephone—the Photoplione—by making use of a
vibrating light ray falling upon a selenium cell. Speech
was transmitted over many miles this way. With neces-
sary refinements such a system might bridge interplaneta-
rian space.

As to one planet understanding the other, that is of
course child’s play. Still, many humorous editorial writ-
ers have misgivings on that scorc. They arc afraid that
on Mars 2 -+ 2 might equal, perhaps, 5 or 3, so how
could we pget together, they ask.

A simple cxample might serve as an illustration. Sup-
pose an American and a Frenchman, neither knowing the
other's language, were connected by a long telegraph line.
Both are ignorant of the code. But both have enough
sense to tap the key. Suppose both have the desire to
cnter into communication, what will they do? Tap out
dots from one to ten, of course. Thus . ..
etc. It will not take them many months, if lhcv keep at
it, 1o work out a sort of “jiternational” language by
means of dots, And the higher their intelligence, the
quicker will they understand each other.

That is the basis of intcrplanetarian communication.

H. GERNSBACK.

Ths ELECTRICAL EXPERIMENTER !« fuhlisht on the 1Sth of each month at 233
Fulton Strest. New York, There are 12 numbers pet year Subserintion price {s 32.60 a
year In U, 8. and possesslons  Canada and forelom countries. $2.50 a yeor. U. 8. coln ss
well 8¢ T. 8. stambs mnu-d l 0 !»r'lm alns_or stamD8)_ Single cobles, 20 centy each.
A sample copy_will be Al rcks and monoy orders ahould he drawn
to order of EXI‘FRBI}’\TER lll!lhlll\(: 0., INC. 1}f you change your sldress
notity us tromptly. In order that cofi#s ars not miscarried or lost. A reen wrapper lo-
dieates oxPiratlen, No ceples seni after explratien,

All mmmunlelllnn- and_enntributlons te this Journal should be addrest to: Pdltor,
FLECTRICA)l. EXPERIMENTER. 233 Fulton Strect, New York. Unaccepled ‘contribu-

tlons cannot he returned unless full postage has been included. ALL aceepted conlribu-
tions are pald for on Dublleallon. A sapeclal rate 13 pald for novel cxperiments; good
phmozraphn aceompanying them asre bighly desireble.
ACTRICAL FXPERIMENTER. Entered as second-class matler at ihe

New York Posl Office under Act of lam Titls rezistered U. 8.
Patent Omee. Copsright. 1919, by B. P. New Yor! Ths Contents of this
mabo"ul?r are copyrighted and mual nol bs runroduend wl!houl olvlnn 1ult credit Yo the
publication.

The ELECTRICAL EXPERIMENTER Is for ssle st ail nowsstands 1o tha Unltcd States
and Canada: 3lso at Hrentano's, 37 Avenus de ["Opers, Paris,

Member of the Audit Buteau of Circulation.

Montkly.
Congtoss of March 3,
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Remarkable FREF
Charts OFFER

. § . We want ambitious men and women to have these remarkable
A o) B g Bowad  Charts which are a visual demonstration of Chiropractic, the new
Lifeliks Colors. science of Drugless Healing. This offer is now made to show the

. i opportunities now open to Chiropractors., We alsc explain how we
Original Compeedigrapha. ive a practical training by mailin this dignified, paying profession.
’I-{f your desire is to enter an uncrowded field—if you want toachieve

Tlustrative Spinal Columas. financial independence and social standing, at least investigate.

Your request on the coupon below is all that is necessary.

ha

wsmsaemoe OrUgless Healing

The 72-page bock and other literature we send on
request shows the immense possibilities for Chiroprac-
tors of both sexes. The puhlicis awakening to the fact
that drugging to cure disease is in many instances, a
fallacy. They are ready to welcome the practitioner
who relievesand heals without nause-
ous dosing. The Charts show how the
science of Chiropractic is agp]ied.
They reveal facts about the human
body, instructive to thelayman. You
should obtain them without fail.

33000 to $5000

a Year

Many Doctors of Chiropractic
earn §5,000 a year and more; some
upwards of $10,000. Dr, M.D. Moore
of Ky., reports an income of $9,000 a
year. Dr, L. H. Roche, New Jersey,
$5.500; Dr. Hanna of Florida, over
$5,000 yearly. What others are doing
you should be able to do. A diploma
gives you the same opportunity—is
evidence that you are master of a
profession of dignity, prestige and

1 influence.

5 Coloéed Nerve, Paio Area and Coocussion

ANDE AL vy

A O

T kR

o Gy
"w.-,',‘_“‘-‘-.f““ Ang,

-
e ™ -~
A Ty,

. Our Lessons

S VAR Teach You

= = / L how to make Spinal Adjust-
| 8 NC- ) ments for speedy relief of
g. = Headache Neuralgia
I [ndigestion Neuritis
{ W Lumbago Catarrh
\ ‘L Epilepsy Fevers
AL Pleurisy Jaundice
Constipation Dyspepsia
Rheumatism Paralysis
Asthma Etc, Ete.

Be a Chiropractor ..

By the American University system of instruction, you e¢an become a Doctor of Chiropractic by S e —
studying in spare time at home or in class at the University. You do not require special talentor
advanced education, A common school education and the ambition to succeed are all that is / Free Charts
necessary. You will be trained under the direction of Chiropractic specialists who will teach
you thoroughly the principles and practice of the profession. You will graduate with the 'AMERICAN UNIVERSITY
degree of Doctor of Chiropractic. ’ Magierre Bldg., Dept. 456 Chicago

® This ¢coupon will bring full informa- / Gentlemen: Without costor obligation, send
Mall tl‘le ‘ oupon tion about this new, interesting and 2 book and yg::.r“l-‘m' e Charts Offer, 2t TEpege
) profitable calling which any intel-
ligent man or woman can readily master by our method—also information on

bow you can get these 22 instructive Charts. Send eoupon for this free oﬁ‘er.// Nama __ T SO
AMERICAN UNIVERSITY e -
Manierre Bldg., Dept 456 Chicago, lllinois ,%¢., e

You benefit by mentioning the “Elecirical Experimenter” when writing to aduertisers.
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RACTICAL

As experts Know it
SE FREE FOR INSPECTION

Learn electricity as you would in actual
PRACTICE—in accordance .with the methods
employed by the highest paid electrical experts
in America. The New McGraw-Hill Library
of Practical Electricity contains the actual work-
ing facts which you need in order to succeed in
the electrical field. Terrell Croft, formerly
with the Westinghouse Company, makes the
conquest easy for you.

A New Standard in Electrical Literature

The New Library of Practical Electricity by Terrell
Croft marks a new era in clectrical literature.

The great field of electrical engincering, with its lunit-
less possibilitics of carning power, is brought to you in a
form that makes success easy. The Library is a creation
—an achievement that is without parallel in technical
literature, because it sticks to actual practice throughout
its 3,000 pages.

A letter that means something to YOU—

McGRAW-HILL BOOK COMPANY, Ine.
239 West 39th Strect, New York,;N.Y.

In an attempt to express

8 Volumes
Flexibly bound

Pocket size Gentlemen:

3000 pages myself about CROFT'S NEW LIBRARY OF
2100 iltustra- | 2ROy B o ticve there was. ever
i) prinied n e Enciit et
fOr 2 COMPIEte | you ot ow | it prouebic o fhe sorie o 1o
Electrical about electri- e H. PEIFER,
Education— finger's ond chit. Dusta SRR
Payable $2
Per month et
electricity
as you
would
in actual
practice—
get Croft’s@
Library
NOW

You bencfit by mentioning the "Electricol Experimenter” when writing to advertisers,
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NOT ONE PENNY IN ADVANCE

You have always wanted a compact set
of books containing the solution to all your
clectrical prohlems. You have wondered if
it were possible for any author to place
bimself in your shoes, and exphin the very
problems that face you every day. You
bhzve picked up books that covered the other
fellow's problems, hut not yours. These
books s¢emed to touch on everything except
the matters that pertained to your own
work.

These books were not complete.
were probahly out of date.
probably mot practical,

They
They were

You have said yourself and heard others
say, “I want books that fit into my work.
The man who writes those hooks must un-
derstand my work, and know what he is
talking about. 1 like to go into theory and
the higher sphercs of clectricity occasionally,
but not while I am on the joh. Then I
want plain facts, plainly stated. I want
hooks that bave anticipated my problems
and figured them out for me.”

Your wants have been aunticipated and
met in the new Croft Library. It is a
seven-year undertaking recently compieted
by a man whose experience covers the whole
ficld of electrical practice.

Examination will show why Croft’s Li.
hrary is mow the accepted standard. Why
it is used by the highest authority as well
as the lowest heginuer. Examination will
show how it is revolutionizing the methods
of teaching the practical side of electricity.

Examination is absolutely free.

Merely
return the coupon helow.

READ THIS—

McGraw-Hill Book Company, Inc.,
239 West 39th St.,, New York.
Gentlemen:

I am enclosing money order for $2.00, which
I believe is my last payment on Library of
Practical Electricity. I wish to say just a word
about the books. | want to go on record with
the statement that they are absolutely the best
set of books ever published for the man on the
job. To have these books and get familiar with
them makes one want to meet and talk with Mr.
Croft. As a rule books which claim to be self
educational are very incomplete and well padded
with tables, etc., which one may find at any
time in catalogues, but I will say Mr. Croft has
certainly gotten away from this. A man who
cannot read these books understandingly is hope-
less. There never was a correspondence course
even with the aid of personal letters, that could
give a man real knowledge as these books do.
I am Chief Electrician at a State Institution here
and have use for these books every day. | fear
no job because I know that if [ cannot solve the
problem, I've a friend at bome in Mr. Croft’s
books, who will come to my aid.

Yours truly,

Meet Terrell Croft

Be guided in your study of electricity b
an experienced' Electrical Enfmeer of high

professional standing. Terrell Croft. author
of 7 of these volumes. climbed from the
ranks to Electrical Engineer with the
Westinghouse Company. e gained his
know]csge with his sleeves rolled up and
bas met your prohlems in advance, He

E. E. CONYER, tells in plain, understandahle language how
to proceed by the best and most practical
Anna, Il methods.

Now is the time to master Electricity—Now

is the time to prepare for a high salary

i ) Amateurish books won't do. 3
compiled by “desk authors” or men with no practical experi-

Old books won't do.

ence will not serve your purpose.

Practical books are easiest mastered. Practical books, writ-
ten by practical men, teach you accurately and rapidly. There
is nothing in the Croft Library which you cannot understand.
Terrell Croft tells you the secrets of success in electricity in
1 Nothing is left to the
There is no guesswork. There is no theory

plain_words, figures and illustrations.
imagination.
or higher mathematics.

Send now for these eight volumes. _No matter haw many hooks on
electricity you possess, you are unfair to yourself unless you take at our expense,
advantage of this free examination privilege.
are beginner or expert. these books will sbow you the clear road to

success. Inspection will prove this.

No matter whether you

Books

Not one cent in advance—Just the coupon

Examine this uew Library for ten full days without expense.

see fit for ten days.

practice.

g_ockcts, and refer to them

have heretofore takem hours.

ing by
coupon.

ACT NOW

returning

3 Look at the hundreds of illus
trations that clear up all the mysteries im electrical

Then send us $2 per month for eight
months, or return the set entirely
You risk poth-
the attached

Find out for yourself why it is now taking the lead in
electrical hook sales in America.

Use the hooks as you O

. | . during the day.
lgure out in an instant the problems that

0

MeGraw-HiN
Book Co.. Ine.
. . 239 W, 39th St..
Stick a couple of the volumes in your NEW YORK

Gentlemen :
Mease send me the Library

ITY

of Practicel Electrieity (ship-

days' free examinatjon,

ping charges prepaid)

for 10
If satls-
factary, 1 will send $2 in ten days
and $2 per month until $16 has been

pild, If pat wanted 1 will wrile you

for return shipping instructions,
Name.

Home Vildress.

Wc iaw-Hill Dookz (59,

239 West 39th Street, New York, N. Y.

Publishers of Books for Engineers Since 1876

You benefit by mentioning the “Electrical Experimenter” ivhen uriting t
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New York Electrical School
29 W, 17th St.,, New York, N. Y.

P'lease send FREE and without obhization to

1

(NAME)

(ADDRESS)

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to 2 man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Oldest and Only Institution of
the Kind in America

At this “Learn by Doing” School a2 man acquires the art
of Electrical Drafting; the best business method and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using clectricity. A school for Old and
Young. Individual instruction.

Over 5,000 Graduates are Successful Men
in the Electrical World

No previous knowledge oi clectricity. mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical clectrical experts with actual apparatus, wnider
actual conditions.

Let us explamn this course 1o vou in person. If you can't
call, send now for G4-page book—it's FREE to vou

New York Electrical School
29 West 17th Street, New York

benefit by mentionsg the “Electrical Experimenter’” when writing to advertisers.
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Grand Opera in Your Home

ANY thousands of people music-
ally inclined are deprived of hear-
ing our great operatic stars
mainly on account of the high
price of admission, also because
of the limited seating capacity of even onur
largest opera houses, Take for instance a

TELEPHONE
b

b‘-. -

| ¥,

]
2 4
\}\. SUASCRIBERS

A IFIER

} CPERA viA THE
TELEFHONE AT
THE HCME OR

c.us

AUDION AMPLIFIER SWITCH -BO.
(NTENSIFIES CURRENT TO SUPP
A - ARSI

By H. GERNSBACK

limited income prefer such seats and, there-
fore, the gallery is usually made up entirely
of really music-loving Italians.

Suppose that all you had to do was to step
to the telephone at 8.30 in the evening, no
matter if you lived in New York or any-
where else in the country, and immediately

TELEPHONE EXCHANGE CONNECTS SUBSCRIBERS
WITH ANY PERFORMAMNCE DESIRED .

o

E

XC Hh‘&&. !
SUBSCRIBERS
Ry il

one great technical difficulty at that timne
which only during the past two years has
been overcome.

While it is a coinparatively simple thing
to place sensitive microphones about the
stage and on the other end of the line con-
nect a loud speaking telephone in order to

MICR.OPHONES PICH
UP MUSIC AT THEATERS

CIRCUITS TO  §
S OTHER THEA™ RS

ra )
favr.

Cobyrisht, 191y, by E. P. Co.

Due to the Invention of the Audion, It |s Now Feasible From a Technical Standpoint to Connect to One Stage As Many As Fifty
Thousand Telephone Subscribers., All of Which Can Listen Simultaneously ta Our Great Opera Stars. The invention of the Loud Talking
Telephone Also Has Made It Possible for the Entire Family to Hear the Music As Pictured Above,

“star’” performance at the Mectropolitan
Opera House, New York City., It is neces-
sary to secure tickets wecks ahead if ome
wishes a good seat in the lhouse, otherwise
it is"often impossible to make a reservation
at all.

While seats may be bouglit at low prices
“up in heaven”, only our Italian friends of

had the whole room filled with Caruso's
voice, Would this not appeal to vou. pro-
viding of course that you were musically
inclined? All this is now possible, and, we
helieve, will shortly come ahbout. \While
of course the idea itself is nothing new—
it having been tried thirty years ago to
transmit music in this manner,—there was

855
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listen to the transmitted music, it ix quite
a different problem to connect say fwenty
or forty thousand suliscribers’ lines to these
microphones and then reproduce the music
at the end of all these thousands of cir-
cuits. The reason is that heretofore we had
no satisfactory instrnment whereby the
(Continued on page 924)


www.americanradiohistory.com

856

ELECTRICAL EXPERIMENTER

April, 1919

New York to Chicago Via the Air

in T'welve Hours

and twenty dollars. Please. The
next ‘liner’ leaves in half an hour
for Chicago and way stations,”
replied the ticket agent of the Trans-
Continental Airline Company on a bright

7] IRLINE TICKET for Chicago,
A Please.” “Yes, sir: five hundred

It is proposed to form a company with
four dirigibles and two main terminals. one
at New York, the other at Chicago. The
dirigibles are to be of the Zeppclin type,
with rigid housing and multiple conpart-
ment structure. The U, S. War Depart-
ment’s wonderful new discovery, Helium

O
N\

o m;.“:‘ﬁt
ST AL PARACHUTE A -,
EV. 3 .

R

N\ N
‘\\.\QT: e e

Balance and altitude will be adjusted by
expansion or compression of the gas.

The crew will consist of the captain,
navigator, chief and two assistant engi-
neers, wireless operators, steward, cook,
waiter and maid.

In regard to the landing places, which

@ lo1s by E I Co.

Regular Ajr Line Passenger and Freight Transportation Between the Larger Citles, Particulariy New York and Chicago, Promises to

Become an Accomplisht Fact This Spring. A

Company Has Already Been Formed to Develop and Promote This Project.

All the Usual

Conveniences Will Be Avaliable to Passengers, Besides Wireless Communication, Mali Service, Sleeplng Quarters and Aerlal Promenade,

Not to Mention the Most Wonderful Scenery ever Presented to Alplne Tourlsts, for These Glant Airships WIII Fly Right over the Mountains.

June morning in the year 1919. At least
that is a fair sample of the conversation we
may find quite common in a few months
or so, if the plans of one of the largest
aérial transportation organizations material-
ize in any such manner as their originators
predict. Complete arrangements for the
construction and operation of a line of
passenger carrying dirigibles between New
York and Chicago at an initial charge of
sixty-five cents a mile for each passenger
have been made by J. M. McElroy, chief
engineer of the Sturtevant Aeroplane Com-
pany. of Boston. in collaboration with Noble
Foss, onc of the officials of the corporation

and a son of formmer Governor Foss, of
Massachusett
Announcement of the big undertaking was

made recently by the Massachusetts Air-
craft Association, which held its annual
aeronautical exposition at Madison Square
Garden and the Sixty-ninth Regiment Ar-
mory from March | to 13, inclusive, in co-
operation with the \Var and Navy Depart-
ments

gas, will be used, thus removing the danger
of fire. The airship wili be 425 fcet in
length and forty-five fcet in diameter. Its
engines will have a horscpower of 1,200
The bag will have a capacity of 650,000
cubic feet of gas, providing a gross lifting
power of twenty tons at sea level. This
would mean a practical net lift of ten tans.

It is estimated by Mr. McElroy that a
«peed of seventy miles an hour can le
maintained and that the trip from New
York to Chicago could be made in comfort
in less than twelve hours,

“The cost per mile, roughly speaking,”
says Mr. McElroy, “would approach sixty-
five cents per passenger, or $520 for the
entire trip in either direction. There is
no doubt but that after the line is run
for some time, it will be possible to cut
down the rate considerably.”

Each dirigible will have accoinmodations
for twenty-five passcngers. The power
plant will consist of two engines, side by
side. driving thru gears a central stub
shaft mounting a variable pitch air screw.

www.americanradiohistorv.com

with dirigibles is a great problem, Mr.
McElroy says:

“It & reasonable to believe that hill
walled landing zones could be located, or
natural depressions in the earth could be
enlarged to offer breakairs to permit the
air liner to come down safely. The termi-
nals at either end of the New York-Chi-
cago route could be floating piers secured
at one end, so as to swing with the wind
to permit easy housing of the ship.”

With regard to the possibility of trans-
Atlantic Sight, Mr. McElroy says:

“\When we have put the New York-Chi-
cago route into successful operation then
it is time to throw a line across the pond
and do a real job.”

Apropos of transcontinental aérial trans-
portation we find much food for thought
in a speech recently made by Allan R. Haw-
ley, president of the Aero Club of Amer-
ica, lefore the National Rivers and Har-
hors Cungress, at \Vashington, D. C., on

(Contisned on page 915)
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Guiding Airships With the “Radio Barrage”
Invisible Walls of the Ether

UST at this time, when our army and
navy officials, and many airplane
builders, are taking steps for the
commercial development of the air-
plane and dirigible, along industrial

and governmental lines, is it not prac-
ticable. as well as advisable for radio in-
ventors and engineers, as well as others
concerned, to give thought to those essen-
tial safety devices which cotne within the
scope of radio«communication and con-
trol?

I venture to say that if there was any
one device used in the European war which
contributed to the success of the Allies in
their supremacy of the air, it was radio-
communication, both telephone and tele-
graph. By means of it the fighters in the
air were at all times able to talk and sig-

g
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By DR. LEE de FOREST

pilots in case of fog, cloud or other inter-
forences. \Vill it not be necessary, for ex-
ample, to establish a regular “trafhic squad
of the air,” for those cities in the principal
lines of comnnunication? The use of the
human voice in sounding a warning, with-
out wires, is already an accomplished fact;
at Point Judith Light, where the Radio-
pliore, at regular intervals, calls out to the
ship operator: "Point Judith Light,” and
then in a weaker voice: “You are getting
closcr—Keep off.”

By means of a number of wireless sta-
tious placed around any given city, why can-
not we do likewise in the matter of our
radio traftic squad of the air? So that when
a pilot comes within range, he would re-
ccnve a message such as the following:

“Buffalo Ofhce—Turn West by South, and

VARIABLE TUNING
CONDENSER

W= MICROPHONE
PHONOGRAPH

with extraordinarily tall buildings with con-
sequent air pockets.

By arrangement of antenna or reflectors
not unlike those used behind large search-
lights, a beam, or narrow zone of wireless
waves, invisible to the eye of course, could
be set up. This would necessitate the use
of very short wave lengths, of only a few
meters, far shorter than the wave lengths
used today in radio-communication. This
feature would also have the advantage that
these short wave leugths would not inter-
fere at all with existing radio-communica-
tion, All this short wave vertical radia-
tion would be controlled hy the automatic-
ally repeating phonograph, similar to the
f_adiapltorc arrangement at Point Judith

ight.

The pilot of the airplane, his 'phone

TUNING
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1
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AIRSHIPS BY THE DEFOREST “RADIO BARRAGE™

Copstlght-1919-by E. P. Co.

The Airshlps of Tomaorrow WIIl be Guided by Wireless Telephone Signals, Posslbly Arranged in “Barrages' or Walls, as Here Illustrated.

This is the Only Feasible Way of Signallng Location and Weather Data to Aérial Craft In Stormy and Especially Fogay Weather,

Walter |.

Prof.

Schlichter, of Columbia University, Has Alsoc Recently Advocated the Use of Powerful Wireless Signaling Stations for Guiding

Trans-Atlantic Seaplanes in Their Proposed Trips Across the Ocean.

nal with their commanding officers at head-
quarters, and after a personal examination
of the various kinds of apparatus used by
the different countries, all of which pay high
tribute to American genius, I feet 1 am
fully justified in predicting an even greater
use of radio control and communication for
peace purposes.

One of the first questions to be taken
up. it seems to ine, when we have reached
the point of regular passenger and freight
trafhc by air, is that of proper warning to

Pick up Cleveland,” or again such warn-
ings as, for example, it will be necessary
to inform the pilot of weather chauges:
“Weather \Warning—Your are nearing a
storm area—Cyclone Abead,’ etc, etc.

* There should be, no doubt. a continual
“radio barrage,” or zone of automatic
warnmgs thru which airplanes must pass
in approaching regions where air traffic
is dense; namely, around landing stations,
and especially so near steep mountain
ranges and peaks, or cities like New York,

www.americanradiohistorv.com

clamped to his head in the helmet, would
hear these safety signals as he flies thrn
these invisible walis of etheric warning, in
ample time to governt his course accord-
ingly.

\Vith the mastery of the air for govern-
mental, and for commercial purposes, al-
ready at hand, certainly the question of
radio control, and of traffic regulation. is
of prime importance, worthy of the imme-
diate interest, and of the hest thought in
the radio world.
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How Electricity Serves World’s Largest

Do von knoce that the tweo largest hotels in the world have |

Hotels

ust opencd in New York City, cachr one with over 2,000 guest rooms and

a bath in every voom? Ounc of these hotels has, among other startling neze features, an clectric antemobilc elevator. which carries the

gucsts’ moto
arriving of the hotel,

cors up to the grand bali room floor, so that milady end her escort do wot hawe {o pass thru any chilling winds wlhen
These hotels are veritable citics in themseles, and cither of them has mare telcphones then the entive nation of

Greeee. One hotel has the laryest clecirie laundry in the wworld, not to mention the giganiic dining rooms, ball rooms, kitchens, swinnting
pools, children's open-air playgrounds, and a whole regiment of cmployees.

HE two largest hotels in the world

recently opened in New York City,

one. the “"Hotel Pennsyvivania,” op-

postie the Pennsyivama Railroad

Terminal at 33rd Street and 7th Ave-
nue, and the other, the “Hotel Commodore,”
located adjacent to the Grand Central Ter-
minal, and built directly over both the
Queensboro and Lexington Avenue sub-
ways, There are so many hwundreds of in-
novations and conveniences which have been
developed and applied to these—the last
word in Hotelduin—that one can hardly
judge of the undoubied value of all of these
important and claborate appointinents with-
out having actually visited such an estab-
lishment in person, Take, for example, the
gigantic proportious of ihe Hotel Pennsyl-
vania with its 2.200 rooms and bath. This
hotel can accommodate 3.500 registered
guests with rooms, not to mention several
dozen additional small-town populations,
which it can easily entertain in the grand
ball room and its six well appointed res-
taurants, also numerous private banquet
rooms and private dining rooms, not
forgetting the roof garden, which is one
of the most beautiful and perhaps the larg-
cst in the world, Besides a capacity of
3.500 guests with rooms, 3,000 additional
guests may Dbe entertained in the several
restaurants including the roof garden, or
the total capacity of 6.500 guests. which is
a respectable little city all by itself.

If you haven’t already visited one of these
magnificent and beautifully appointed 20th
century hotels, you will probably wish to
know what conveniences are provided for
the guest, and with that very objcct in
mind, the writer paid a special visil to
these cstablishments and enjoyved an after-
noon off from the editorial rub-dub, amid
the flowering palms and the aroma of one
dollar Havana perfectos arising from the
“loungees " reclining luxuriously on the
thousand dollar leather settees, which grace
the main tobby. This wonderful lobby is
furnished in handsome imported marble and
is lighted by reflected Leams passing thru
a richly designed leaded glass ceiling. Both
the Hotel Pennsylvaaia as well as the [lotel
Commodore have the same transit facilities,
i.e.. hoth have subway as v.ell as railroad
service, the one the Pennsylvania Railroad,
and the other New York Central Lines.
There are underground passagewars in
cither case leading from the railroad ter-
mnals directly into the hotels, and special
elevators for this service to carry the guests
to the fAoor of the inain lobby or vestihule.
If one arrives by subway from up or down-
town New York, he finds the samne conven-
fences awaiting him, and is whisked from
the subterranean passageway to the splen-
dor of the main lobby by elevator. which is
operated by voung women nattily attired in
spic and span unilorms. There is even a
woman “elevator starter”—and speaking of
clevators, the Hotel Pennsylvania hoasts ol
a total of 27. In the following description
of the hotel features, as the writer found
them, the Hotel Pennsyvlvania is inferred,
except where otherwise mentioned,

On arriving on the floor ol the main
lobly. which is certainly a magnificent piece
of architecture, cne finds that the principal

By H. WINFIELD SECOR

and most important conveniences of the
hotel are at once available. Among other
appointments immediately accessible and
available from the lobby are the main Din-
ing Room, the Palm Room, used for after-
noon teas, etc.,, the men's cafe, the men's
bar, the grill room. and in the basement the
most attractive barber shop imaginable, re-
splendent in handsome tile and marble with
leather lounges, and adjacent 1o these the
handsomest array of lady manicurists ever
seen this side of Paris. \While dining i the
grill roont, you may, if you wish, have a
one-step or two with your guest on the
highly polished dancing floor in the center
of the rooin, while the Original Dixy Jazz
Band turns loose the jazziest jazz you ever
shook a foot to. Considering for the mo-
ment that some rainy afternoon you might
happen 1o pop in at the “Pennsylvania” from
the water-proof subway, and that you might
find at arriving in the royally appointed
lobby that your capital was limited to the
large sum of 15¢, due perhaps to the effi-
cient aetivities of an unknown pickpocket
on your ride up to the hotel, you can still
enjoy yoursclf ostentatiously by repairing
tu the basement floor, where there is a
“Quick Lunch Restaurant,” which will ac-
commodate several hundred guests, who
may [or one reason or another wish to en-
joy a 15c or 25¢ mecal. That is what you
call reat service, and both of these hotels
are out fur service with a capital “S,”
first, last and always, Later, when you are
assigned to the guests’ floors and see the
layout of the rooms, you wili find that
thicse hotels undoubtedly count on a heavy,
transient traffic. the suites in most cases
consist.ng of from one to three rooms and
a bath.

The lower part of the hotel is well shown
in the accompanying illustration, and of
course there are many rooms and conve-
niences not shown for obvious reasons, ow-
‘ng *a their location on other parts of the
wi2zzanine flours, et cetera, which cannot
be brought out in the limited size of our
lustration. The mezzanine floors, just
above the main or strect floors, contain the
private offices, and also there are sleeping
and living quarters on these floors for the
craployces. On the first mezzanine floor
therz are exhibition rooms for business
purposcs, and on the second and third mez-
zanines, dining rooms for the cmployees.
On the third mezzanine we find the "Grand
Ball Reom,” which is maost beautitully
decorated in pleasing colors which do
not jur or irritate the eye as do some of
these large public rooms in similar estab-
lishments. The geueral decorative scheme
thruout the hotel, it may be said, is one of
good taste and extremely lhownelike. The
service is carcfully worked out to give
this feeling at cvery turn.

The largest private telephone exchange
extant, with eapacity for 3.340 extensions,
260 trunk lines an(f 23 operators is coin-
nected to the various rooms and other
parts of the hotel, and this is located on the
second mezzanine floor.

In the telephone exchange are also lo-
cated a large hattery of “Telantographs”—
the electric machines that write—and both
of these recently opened hotels have been

www.americanradiohistorv.com

very lavish in their telautograph equipment.
The Hotel Pennsylvania has at present some
200 telautographs, and more will undoubt-
edly le added later as demands require
them. The telautograph equipment at this
hostelry has been very carefully worked out
by skilled engineers, and it undoubtedly is
one of the best that the writer has ever seen
put into operation. More will Le said with
reference to the telautograph system anon,
and for the present it will be of interest
to the reader to note what happens when a
guest is to be paged. In most hotels, at
least in the smaller hotels, a guest is not
paged except in the main lobby and dining
room, but at the “Pennsylvania”, when an
outsidc party or a guest calls up the tele-
phone exchange, and the operator writes
down the name of the person who is
wanted, the following operations ensue:
the telephone operator,— (and they are all
good looking, take it from your Uncle Dud-
ley, for he had the good luck to actually
visit this “holy of holies”, past the door
of which no man may enter, excepting that
he has a pass signed by the powers that be
in the telephone world),—proceeds to write
the name on the fransinitting platen of her
telautograph, therc being a telautograph
for each of the 23 telephione operators, and
simultaneously the written name appears in
the main dining room, grill, bar. roof gar-
den and the office, as well as at the bell
captain’'s office in the main lobby, so that
when the name is called out by one of the
belthops in your vicinity, you can rest as-
sured that the same namec is being called
simultancously in about ten other parts of
the huilding. This of course, serves two
purposes; it promotes speed in locating the
guest, which is sometimes a very important
factor, and also owing to the multiplicity
of the system, it renders trebly certain the
locating of the desired party, which-would
not be the case under ordinary conditions.

The total amount of electric power, not
to mention the steam unsed for heating, is
truly enormous in a building of this size,
which cuvers a whole city block, and while
talking to the chiel engineer of the build-
ing, 1t was ascertained that the total light
and power load for the hotel would require
as miich as 1400 K.\W. or about 1900 horse-
power. Electricity is used in a geueral
way for many purposes and important oper-
ations conducive to the efficient opcration
of the hotel, which the average guest never
cces or even dreams of. For instance, how
do you suppose the ventilation of such a
large liote! as this is taken care of? The
chief engineer answers this gquestion by tak-
ing you down to the sub-Lasement two sto-
ries underground, where you see onc of the
largest electric motor-driven blower rooms
in the world, covering a quarter of a square
city block. Here dozen of powerful elec-
tric motors rated at anywhere from 25 to
30 horse-power each. drive gigantic blowers
or fans, cach of which is connected up with
certain air ducts feading to various parts
of the lLuilding. Thru these ducts, air is
pumped which promotes the proper circula-
tion thru the hallways, and the rooms of
the building. Neither of these monster
hotels has a large power plant of its

(Continited on page 913)
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Seeing Thru You Without X-Rays

The New Shadow Photography

THAT of the infra-red ray in pho-
tography? Isitspenetrative power
/' the equivalent of the ultra-violet,
or actuating principle of the X-
ray? Has Dr. Paull S. Hunter,
former State Sccretary of Health for Colo-
rado. and hailing from the vity of Denver,
stumbled on something he didn't know and
doesn’t know yet, in looking for something
he had guest? That is a question it may
take time and devclopment to answer, but
which the writer is content only to raise by
way of introduction to a story which has
its clement of humor because tho it relates
a serious discovery, worth thousands of
dollars to society at large, the discovery
will not realize its discovercr one penny.
In which it is not unlike many other im-
portant scientific discoveries.

One night Dr. Hunter was waiting for
a car. He held a flashlight in his hand.
and covering the ray, was attracted by the
marked red glow of his flesh. He noted
the dim shadows of the hones in his fingers.
“Hm.” said he, “the red rays come thru.
Lf the rays were more vivid, the shadow of
the Lones would be sharper. 1 can inten-
sify them and I'll bet {

By BATTELL 1.OOMIS

Hold Your Hand Before a Flashlight In the

Dark—You <Can See the Bone Outlines

Dimly. This Is the Basls of the New X-Ray-
.ess Bon€ Photography Here Described.

cured a \Wratten F or extreme red ray filter
and placed it above his lenseless shutter and
diafram. He placed his hand over the

holder, and squeezed his bulb for a half
second exposure, ‘The result was the ex-
ccllent hone picture shown herewith.

This picture was feken entirely with a
filtered lighi~—the light that passes most
easily of all visible light, thru blood. The
discoverer has made nothing new excent
his camera, which is not essential to suc-
cess He has merely combined a stock
Eastman _panchromatic photo platc brushed
with eosin solution to intensify its sensi-
tiveness, with an F ray filter and a fine
point of light to do simply what Réntgen
earncd his famne for doing in 2 more round-
about and costly way. He has made a dis-
covery which he prophesies every school-
boy will at once begin to play with, and
every doctor to use in his business.

And he has given his discovery frecly to
the world. He does not intend to sccure
patents either on his combination of ma-
terials or on his novel folding camera,
which may be made in any size and cpen
at both ends to fit different portions of the
limbs. Whether the rays will pcuetrate
the trunk for abdominal and intercostal
exaryinations he does not know from prac-

tise, altho from theory

can photograph that.”

The idea took hold.
The doctor was a uscr
of the¢ X-ray, but he
tound 1t easier in ordi-
nary practise to bring

patient to the ray
than to take the weighty
apparatus with its cells
and coils to the patient.
What a boon to the
country doctor it wonld
he if he could make a
fracture diagnosis with
an ordinary camcra!
The X-ray 15 of value
only to the rich and the
very poor who receive
free treatment. The
middle class must pay
morc than it can afford
or go withont.

So Dr. Hunter seized
the first opportunity to
lay his hand on a naked

about way.

but plain ligh

X.ray.

Jully.

he contends they might

F you are old enough, you 1will probably remember the time when the

X.ray was first announced. We all thonght it one of the most narvelous
inientions ever conccived by the human mind, and so it was indeed. But
now Dr. Paull 8. llanter announces a strikingly simple way to perform the
same experinrent shich Dr. Riinigen performed in a very difficult, round-
Mhere P’rof. Rontgen used o camplicated electrical opparatus
in order to take shadowgraphs of the human body, Dr. [lunter uses nothing
There is no doubt in our minds that if sufficiently
powerful light ravs are used in connection with a heat filier in order that
the patient does not sustain burns, it should beconie possible in the near
future for physicians to actually see every bone in the human body.
only this, but we predict that by using certain color rays, it should be possi-
ble 1o bring out cvery organ in the human body as well, such as leart,
liver, blood resscls, etc., which are now very difficult of obserration by the

t rays.

Our front cover shoivs what is already possible today if you will drape the
human body in such a way as to cut off all the dircet glarc, and then by
exposing stroug elcctric arclights from behind, it becomes possible 1o see
the bones of the body clearly. Dr. Hunter, whe is an American physician,
deserves great credit for bringing about this extraordinary result, as simple
as it is efficient. The accompanying article explains the systen: and methods

be made to do so by 1m-
proved technique, such
as a more intense ray
of light and a more
sensitive plate.

Further Dr. Hunter
has to say:
“My claim is ot

with a hox fitted out in
this manner and a box
of panchromatic plates
a physician can tell
whether a broken armn
is set right before leav-
ing the louse, and that
it will undoubtedly be
used all over the voun-
try for that purpose.
“The machine can he
improved by using a
rolt of filin if the mann-
fact:irers would tnake

Not

pancliromatic photo
plate and expose it to
the elcciric light for a moment. He secured
a picture of his hones with his first try. It
was not very sharp, but it was a good
beginning. He reasoned it

out: “It wants only a con-

plate, tied a black cloth at the open ¢nd
about his elbow, turned on the electric
light, removed the slide from the plate-

{

EDITOR. it, and so do away with

_ glass plates; the devel-

oping tank at the bot-

tom wou'd be adapted

to films. The whole outit s, ioreover,

made to fold up flat and occupy very little
space.

“These pictures could zlso

be made with a camnera

centrated light from o point
to ca~t a clearer shadow.
This ray must go thru a
camera which protects the
plate from random ravs and
I have a good bone picture,
he argued.

Accordingly he employed
his mechanical knack to con-
struct a black box with an
opening  at end

onc arge

/ ":'_'n.. i ;,.

HIGH CANDLE POWER
TUNGSTEN LAMP

/Q_jﬂum’e B8
Y ,"." a

SHUTTER IR1S
DIRFRAM FND
RRY FILTER

enough to receive his hand
or foot. Sce illustration of
the apparatus used Ly Dr.
Hunter, herewith. He ade
it collapsible so it would fit
n a physician’s grip. He
fitted an iris diafram in the

1
\
K
b 13
By
4
2

..' 3 (7 y

m
e L
o

top of his box and fastened
a plate-holder on the bot-
tom with a developing box
beneath that, into which the

YOODEN BOX

l BLACK METAL 08 pmifzt g _I/ N\ SLIDING
OR FILM PLATE

DEVELOPING
TRANK

HOLDER

BLACK CLOTH

L OPENING FOR
< LEGC OR RARM

using a powerful arc lamp
to throw the rays thru
the human body, and if
plates could be made sensi-
tive enough, pictures of the
heart's action could be made
on celltloid rolls, giving
moving pictures of the heart
action and other organs of
the body. So far | have
only used it for extremity
work and it has proved very
satisfactory; in fact, the
first pictures are as good if

WITH DRAW not better than the first ones
STRING made by the X-ray.

“l give the idea to the
. world with the hope that

someone will further de-
velop its usefulness and by
improved design and more
sensitive plates he able to

plate might fall the instant
oi its exposure. for speedy
developing. He then -c

Diagram of the Actual Bone-Photography Apparatus Used by Dr. Hunter
in Successfully Photographing the Bones of the Limbs.
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make pictures as well with
this $2.00 outfit as with a
$1.000 X-ray machine.”
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The frout cover picture, showing the
bune structure of a woman, gives us a
clear idea of hiow the full figure would ap-
pear. using, of course, a sufhciently

ELECTRICAL EXPERIMENTER

built. and to operate these lines it has 2H
stations, and 102 telegraph ofhices,

The long-distance telegraph and tele-

stroug lighn source, such as an arc
lamp, A frisket or tcmplate would
be cut out to just fit the outer contonr
oi the body, thus giving the maxinnun
X-raying power available in any casc.
The Heshy portions of the body would
appear red just as our artist has shown
them, in contradistinction to the usual
X-ray image observed in a Huoroscope,
where the outline of the tesh is just
discernible. It would seem that this
new direct light system of bouc pho-
tography would be much tess harmful
to the patient, as the N-rays excrt a
detrimental effect when applied in rea-
sonably large dosages, and in some
cascs cause growthis and burns which
are mcurable.

WAR ACHIEVEMENTS OF U. S.
SIGNAL CORPS.

\When the American forces came to
France “communication” was onc of
the fArst efforts to which Amnerican in-
genuity ang invention was directed and
the Signal Corps, under which com-
munications fall, met it as lave the
orgauizations of the American Expe-
ditionary Force. Existing French tcle-
graph and telephone systems were
overburdened. There was little left
for Uncle Sam and Brig. Gen. E. Rus-
sell, chief signal officer, and lus staff
of experts tackled the job.
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and material from the United States, with
the single exception of poles. most of which
were obtained in France.

THE JOHN FRITZ MEDAL FOR
GENERAL GOETHALS.

The Johu Fritz Aledal Board of
Award, composed of representatives of
the National Societies of Civil, Mining,
Mechanical and Electrical Engineers,
held their annual meeting for 1919 at
the Engineers’ Club, January 17, and
awarded their gold medal to George W.
Gocthals, the builder of the Panama
Caual.

The medal has. previously been
awarded to Lord Kelvin, George \West-
inghouse, Alexander Graham Bell.

Thomas A. Edison, Charles T. Porter,
Alfred Nobte, Sir \illiam Henry
\White, Robert W. tHunt, Johu Edson
Sweet, James Douglas, Elihu Thom-
son, Heury M. Howe and ]. Waldo
Smith.

Col. John J. Carty, now in France,
has been Chairman ol the Board. but
m his absence Ambrose Swasey, of
Cleveland, presided.

George H. Pegram has been elected
Chairman for 1919 and \W. F. M. Goss.
Treasurer, in place of Prof. F. R, Hut-
ton, who died during the year.

NEW MARCONI INVENTION
EXPLAINED.

A joint meeting of the Institute of

Radio Engineers and the New York

Electrical Socicty was held on Wednes-

What they have done in construction
is shown in the following statistics:

The Signa] Corps has built approxi- Light, a Red Ray Filter and a Photographic Plate,
mately 1,750 miles of poles on which
it has strung 4,175 miles of wire. In addi- phone system constructed by the . Sigual

tion about 2,000 miles of American wire has
been strung on existing systems for our
use, and it has leased and operates more
than 3.000 miles of French wire. Exchange
lines to the extent of 12,7350 miles have been

Actual Bone Picture of the Hand Taken by the iIn-
ventor of the New System of X-Ray-less Bone Pho-
tography—Dr. Paull §. Hunter, with a Strong Electric

Corps is entirely maintained by its own
personnel, and in addition some 3,000 miles
of leased wires are maintained by it.

All this construction has been made by
Signal Corps Dbattalions with implements

day eveuing, March 5, at the Engineer-
ing Societies Building, at which Roy
A. \Weagant, chief engineer of the Mar-
coni Wireless Telegraph Compauy of
America, rcad a paper on “Reception thru
Strays and Interference.”

The recent announcement of Mr. \Vea-
gant’s discoveries and inventions in connec-
tion with wireless telegraply created wide
sensation.

THE AERIAL PASSENGER LEFT
BEHIND.
E all know of the taxicah clattering
down the street at breakneck speed
with the belated passenger making a
bee-line for the dock and just arriving in
time to see the gang plank pulled in and
missing the Liverpool steamer. But the
American business man, nothing daunted,
by such a trivial occurrence promptly char-
ters a fast harbor boat and races the
steamer down the bay, overtakes it and is

Twenty minutes later, the fast little air-
flivzer will have overtaken the Ilig air
monster and after depositing the be-
lated passenger on the upper deck of the
European bound Hier—muot to forget the
violent language of our businessman who
thinks he has lieen overcharged by the mod-
ern bandit of the air,—he will go to his
deck chair and begin perusing the latest
edition of the ELECTRICAL EXPERIMENTER.
\WVhile the taxiplane might laud directly
on the big European-bound flyer, such a

method might be more or less fraught with
danger. Mr. H. Gernsback suggests that the
teansfer of the passenger might be accom-
plished much easier, as shown in our illus-
tration. The taxiplane would fly about
twenty feet above the deck of the big Hyer,
in the saine direction of conrse, and also at
the same speed as that of the large machine.
The passenger could then descend from a
rope ladder and drop to the deck with ease,
as well as without danger.

YOU CAN WHIT-

hoisted up to the
deck in time for
Junch.

A few years from
now humanity prob-
ably will not have
changed much, and
we will still have
with us the late pas-
senger, only this
time he will not race
down to the dock
but up a 30-or 40-
story elevator trying
to catch the Trans-
Atlantic Flier, but
Just in fime to see
the big bird “take
the air.”

\Vill the American
business man of 1925
bewail his lot and
retnrn dejectedly to
his home? Not if he
can help it! He will
signal a passing
tuxiplane which will
come down on the
huge platform which

TLE THIS IRON.

1t is well known
that rapid cooling of
hot metals hardens
thema. That the op-
posite is true has re-
cently becn demon-
strated in striking
fashion by the Gen-
eral Electric Co,
One of their scien-
tists annealed Amer-
ican ingot iron Sur-
rounded by hydro-
gen gas for three
hours at a tempcra-
ture above 1.600° F.
The product was
very little harder
than the softest cop-
per. and could be
whittled with a jack
knife,

One of the largest
electric ptants in the
world is being plan-
ned to supply power

a few minttes ago
harbored the great
Trans-Atlantic flier.

The Giant Airplanes of To-morrow May Slip Away from London or New York and Leave
You Behind. Then What Would You do? Easy—Board a “Taxiplane” and Chase the ‘‘Sky-

hound’’ Down the Bay.

www.americanradiohistorv.com

for nearly all the
mines at Johannes-
hurg, South Africa.
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Locating Stolen Diamonds by X-Rays

Possibly you will remember having read
from tine to time of the remarkable tricks
resorted to by the native diamond miners
in the great Kimberly diamond region
South Africa and other parts of the world.
So great has the temptation oiten become

The Tricks Resorted to by the Natlve Diamond Miners In Kimberly, South Africa, and Other Mines,
Cases Have Been Known Where the Lucky Finder
of a Particularly Fine Specimen Even Swallowed the Stone, Intending Presumably to Regaln the Dia-

In Some Instances Diamonds Have Been Secreted in Self-Inflicted Wounds or inclslons
But the X-Ray Spoiled All These Clever Ruses as Soon as It Was Adopted for Examining
the MIners Every Day, Before They left the Mines.

Pass All Human Bellef and Imagination at Times.

mond Later.
In the Leg.

to steal diamonds, especially when an ex-
tra large one may have heen snddenly un-
earthed, that these natives have lLieen known
to resort to the most wmbelievable tactics
in order to carry the diamonds out ot tho
mine and to withstand inspection even when
stript. as practically all of them are, Lefore
they leave the mine at the end of the day’s
labor.

One of the successful schemes which has
been worked out by the supcrintendent of
a large South African diamond mine is
shown 1 the accompanving Wlustration, and
it involves the use of a powerful X-ray
machine having several X-ray bulbs ex-
ited simultancously, As each miner passes
before the X-ray hulls, the examiner looks
thru his fluoroscope and rapidly swings it
up and down, so as to take in the cntire

body in a few scconds. This system of de-
tecting the presence of a diamond, no mat-
ter whether it is buried in the flesh, resting
in a throat cavity, or even in the stomach—
an almost unbelievable practise resorted to
in several instances on record—the X-ray

e
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stance, and it has certain flnorescent prop-
erties which render the facility of its de-
tection all the more possible nnder an ex-
amination by X-ray, as it has a tendency to
filnoresce or glow slightly when under ihe
mfluence of N-rays, which phenomenon is
readily detected on a sensitive fluorscope or
X-ray screen.

The X-ray machine here shown is con-
nected to a battery of four
powerful X-ray tubes of the
latest Coolidge type, as other-
wise if the tube had to be
moved up and down behind
the subject, considerable time
would be lost in performing
this ‘operation, and where sev-
eral hundred subjects have to
be cxamined in a very short
space of time, it can readily be
imagined that snch a device as
here shown is imperative.

GIANT SUBMARINES
HAVE 12.-INCH GUNS
AND STEAM PRO-
PULSION.

We are now able to publish a
photograph of one of the most
jealously guarded secrets of
the British Navy, While the
Germans were boasting of the
huge under-sea cruisers with
which they proposed to gain
the control of the secas., the
British Admiralty were con-
structing submarines capable of
matcling the largest destroy-
ers afloat and of fighting even
cruisers in a surface contest.

examination quickly indicates the presence
of the diamond.

Of course. the logical question that arises
is—How can the N-ray detect the presence
of a diamond inside of the body ; especially
when it may be temporarily lodged by the
clever thief in proximity to large or fairly
Jarge bone structures, which would seem to
preclude any possibility of detecting the
precious stone? However, a perusal of a
table showing the various transparencies of
different materials under the XN-ray will
give the solution to the problem, It has
been found that the diamnond has a different
transparency than any ordinary materials,
including the boue and flesh of the Dhody,
which might happen to be in proximity to
it at the time of such an X-ray examination.
Also the diamond is a most peculiar sub-

The Eye of the X-Ray Sees All.

The secret of these boats was
their great size and spced and
the fact that while on the sur-
face they used steam as their
propelling power, carrying two
funnels like an ordinary sur-
face warship. One photo shows a British
“K" class. two funnel submarine “steamn-
ing"” on the surface at sea. This is the
largest class submarine produced by any
nation and is 340 feet in length. It out-
classes any U-boat built by Germany. Great
Britain has a whole flecet of these sza ter-
rors. Storage batteries and motors are used
while ronning submerged,

The other photo shows a new Dritish
monitor sulimarine with a 12-inch gun, ca-
pable of giving battle to most any class of
armed ship under favorable conditions. So
far as known this is the first photograph to
be received in this country showing Great
Britain’s combination of the U-boat and
coast defense vessel. The 12-inch gun is
the largest that was ever mounted on a snb-
Imarine.

The Latest British Style In Submarines. 1t Is Cauable of a Speed of 24 Knots on the Surface, When Propelled by Its Steam Power Plant,

The Two Smoke Stacks Fold Down When the Su

While Running Awash.
the Photo Shows.
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marine Submerges, and It |s Then Propeiled by Storage Batteries Previously Charged
This Giant Cr-ft Is 240 Feet in Length, and Is Armed with Three 4-Inch Guns, Two Forward and One Aft, as
The Displacement of This Boat When Submerged Is 2,700 Tons and the Speed 10 Knots.
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GERMAN RADIO FOR HOLLAND
STATION.

Details of the giant wireless telegraph
station to be erected in Holland by Ger-
man interests for the purposc of facili-
tating communication between Holland and
her East Indian possessions, according to
a contract recently coucluded hetween the
Dutch Government and the Telefunken
Company of Berlin, are found in a recent
issue of Comnmerce Reports.

Paul L. Edwards, Commer-

ELECTRICAL EXPERIMENTER
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Stereoscopic Movies

The accompanying illustration shows a
possibie later-day development of the pres-
ent moving picture, which, aitho it has been
greatly perfected in the past few years,
leaves considerable detail yet to be worked
out. No matter how clear or flickerless a
motion picture may be when viewed on the

then undoubtedly it will be necessary for the
theater proprietor to provide or make read-
ily accessible, by means of slot machines
arranged on the back of the theater chairs,
etc.. a special small size stereoscope similar
in appearance to a pair of opera glasses,
thru which the duplicate moving images on

cial Attaché at The Hague, re-
ports that the receiving station
of the new plant, which is ex-
pected to cost about $2,000,000,
will be at Boxmeer, in the
Province of North Brabant,
and the sending station will be
located on a hill at Kootwijk,
Province of Gelderland, near
Apcldoorn, some thirty-five
miles from the receiving sta-
tion. The sending station will
consist of six steel towers, eacl
200 meters (about 688 feet) in
height. The Radio-Nieuzs
says that the Kootwijk send-
ing station will have the same
range as the German station at
Nauen. The installation will
be able easily to transmit to and
receive from a station of like
dimensions and capacity which
is shortly to be built at Ban-
doeng, Java. The distance be-
tween the Kootwijk and the
Bandoeng station is about 6,830
miles.

It is understood that an en-
gineer representing the Tele-
funken Company 1s in Java
with a view of supervising the
construction of the station at
Bandoeng. D¢ Nicuwe Conr-
ant stated some time ago that
all of the apparatus and raw
material for the construction
of the Bandoeng station were
in Berlin ready for shipment at the first op-
portunity.

INSTRUMENT DISCOVERS COM-
ING STORMS AT SEA.

A barocyclonometer, which locates the
center of typhoons and other storms, and
also indicates when they are due, and from
what direction, has been invented by Father
Jose Algue, director of the Manila Weather
Bureau, and, according to Capt. A. \V. Nel-
son, of the Pacific mail steamship Ecuador,
is being used in safeguarding from storms
numerous vessels plying in Chinese and
Japanese waters.

Here’s the New British “Monitor-Submarine."
1t Wwas Bulit for Bombarding the Forts at the Dardanelles Straits.

58

mercially, the “Stereoscopic Movie.”
Figures Would Actually Stand Out in Relief.

Of All the **Movie” Inventlons That Have Past Ourway, We Have Yet to See Explolted, at Least Com-
tf You Have Ever Used a Parior Stereoscope Then You WIil Ap-
preciate What a Wonderful Improvement This idea Would Make in the ‘'Movie” Show, for Then the
A Special ‘‘Stereoscope’” Would Be Placed on Every Seat.
Try This Experlment—Hold a Small White Card Vertically Between the Two Similar Views Here Shown,

Move the Page Up and Down Until the images Appear in Rellef.

screen as projected by modern moving pic-
ture machmes, it would still be one hundred
per cent more perfect to our vision, if it
could be thrown on the screen in duplicate

The names of the manufacturers of new
devices and appliances in which readers
are interested will be furnished free of
charge by addressing our TECHNICAL
INFORMATION BUREAU.

EUI R

or stereoscopic fashion 1n a similar manner
to the parlor stereoscopes which we have
all seen and used. Of course, if we ever
do get to the stage of stereoscopic movies,

the screcn could be properly viewed and
focust. These would of course be fitted
with proper lenses for the purpose.

It might seem off-hand that this latter
refinement would be unnecessary, but it is
really one of the great marvels of science
that causes us to see the images stand out,
as 1t were, from the picture, when we look
thru a stereoscope at the photographs or
other views mounted in duplicate. The ste-
reoscope operates on a very simple and yet
peculiar physiological arrangement, based
on the inter-action of the optical powers of
the two eycs when they are focust on two
properly made and similar images.

eIt

— - = R

oy

It Sports a Dangerous Looking 12-Inch, 50-Ton Gun, Which Can be Traversed 6 Degrees.
This is the Famous “M-1."" a 1,700-Ton Subsea Craft That Would

Make Any ngm Crulser or Similar Warshlp, Not to Mentlon a Dozen or So Armed Merchantmen, Sc¢ratch as They Never Scratched

Before. She

Never Even Dreamed About.

www.americanradiohistorv.com

arries, Besldes the 12-lnch Gun, Two Torpedo Tubes and an Antl-alrcraft Gun, and Several Other Surprises Which Helnie


www.americanradiohistory.com

ELECTRICAL EXPERIMENTER

April, 1919

S T T T T T T e T R O e TR TR s O VO S U T TR TR T

[ SR DAV PASL SNSRI DRI MAS (RS PRUSUDS A IS L DML T S AT

=

LAl

Iy

T 23 0T

AT T T T O R O RGO OO RO O IO OO O O OO ]

My HHV@nﬁ:iQHS
By Nikola Tesla

: MY LATER ENDEAVORS
5 . MY L I i
¢
: I'he Discovery of the R@iahng Magnetic Field
I AT/ AT SR AIA ST TR0 YR SERZ M0 W07 3 b4 YEBe S0 Yo YHAT SLIL SO LA 3 ST M T 3
T the age of ten | entered the Real Gymnasium which was  the trough is closed by a partition so that the cylindrical segment
a new and fairly well equipt institution. In the depart-  within the enclosure divides the latter into two compartments en-
/ ment of physics were various models of classical scien-  tirely scparated from cach other by air-tight shiding joints. One
titic apparatus, electrical and mechanical. The demon-  of these compartments heing sealed and once for all exhausted,
strations and experiments performed frow time to time  the otlier remaining open, a perpetual rotation of the cylinder
by the instructors fasci- would result, at least, I
nated me and were un- B RN 1 2 thought so. A wooden

doubtedlv a powerful in-
centive to invention. I
was also passionately fond
of mathematica! studies
and often won the profess-
or's praise for rapid cal-
culation. This was due to
myv acquired facility of
visualizing the ficures and
performing the operations,
not in the usual intuiuve
manner, but as in actual
life. Up to a certain de-
gree of complexity it was
absolutely the same to me
whether [ wrote the sym-
bols on the board or con-
jured them before my
mental vision. But free-
hand drawing, to which
many hours of the course
were devoted, was an
annoyance 1 could not en-
dure. This was rather re-
markable as most of the
members of the family ex-
celled in it. Perhaps my
aversion was simply due
to the predilection [ found
in undisturbed thought.
Had it not been for a few
exceptionally stupid boys,
who could not do anything
at all, my record would
have been the worst. It
was a serious handicap as
under the then existing
educational regime, draw-
ing being obligatory, this
deficiency threatened to
spoil my whole career and
my father had considerable trouble in railroading me from one
class to another.

In the second year at that institution I became obsest with the
idea of producing continuous motion thru steady air pressure, The
pump incident, of which [ have told, had set afire my youthiul
imagination and imprest me with the boundless possibilities of
a vacuum. 1 grew frantic in my desire to harness this inexhaust-
ible energy but for a long time I was groping in the dark. Finally,
however. my endcavors crystallized in an invention which was to
enable me to achieve what no other morial ever attempted, Imagine
a cylinder freely rotatable on two lLearings and partly surrounded
by a rectangular trough which fits it perfectly. The open side of

Nikola Tesla at 60.

Copyright,
Mr. Tesla’

A Very Recent Portrait of the Great Inventor.
An Excellent Likeness,

1919, by E. P. Co.

model was constructed and
fitted with infinite care and
when 1 applied the pump
on one side and actually
observed that there was a
tendency to turning, I was
delirious with joy. Me-
chanical flight was the one
thing 1 wanted to accom-
plish altho still onder
the disconraging recollec-
tion of a bad fall I sus-
tained by jumping with an
umbrella from the top of
a building. LEvery day 1
used to transport myself
thru the air to distant
regions but could not un-
derstand just how I man-
aged to do it, Now I had
something concrete—a fly-
ing machine with nothing
more thanta rotating shaft,
flapping wings, and —a
vacuum of unlimited
power! From that time on
I made my daily aérial ex-
cursions in a vehicle of
comfort and luxury as
might have befitted King
Solomon. It took years
before I understood that
the atmospheric pressure
acted at right angles to
the surface of the cylinder
and that the slight rotary
effort 1 observed was due
to a leak. Tho this knowl-
edge came gradually 1t
gave me a painful shock.

I had hardly completed
my course at the Real Gymnasium when [ was prostrated with a
dangerous illness or rather, a score of them, and my condition be-
came so desperate that 1 was given up by physicians. During this
period 1 was pcrmitted to read constantly, obtaining books from
the Public Library which had Leen neglected and entrnsted to me
for classification of the works and preparation of the catalogues.
One day 1 was handed a few volumes of new literature unlike
anything | had ever read lLefore und so captivating os to make
me utterly forget my hopeless state. They were the carlier works
of Mark Twain and to them might have been due the miraculous
recovery which followed. Twenty-five years later, when [ met
Mr. Clements and we formed a friendship between us, 1 told

All rights reserved

articles started in our Fcbruary issue
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him of the experience and was amazed to see that great man of
laughter burst into tears.

My studies were continued at the higher Real Gymnasium in
Carlstadt, Croatia. where one of my aunnts resided. She was a dis-
unguished tady, the wife of a Colonel who was an old war-horse
having participated in many battles. 1| never can {orget the three
years 1 past at their home. No fortress in time of war was under
a more rigid discipline. [ was fed like a canary bird. Al the
meals were of the highest quality and deticiously prepared but
short in quantity by a thousand percent. The slices of ham cut
by my aunt were like tissue paper. When the Colonel would put
something  substantial
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a few days later { learned that the cholera was raging in that dis-
trict and, waking advantage of an opportunity, T returned to Gospic
in disregard of my parents’ wishes. [t is incredible how abso-
lutely ignorant people were as to the causces of this scourge which
visited the country in intervals of from fifteen to twenty vears.
They thought that the deadly agents were transmitted thru the
air and filled it with pungent odors and smoke, In the ineantime
they drank the infected water and died in heaps. 1 contracted the
awful disease on the very day of my arrival and altho surviving
the crisis, | was confined to bed for nine months with searcely any
ability to wmove. My euergy was completely exhausted and for

the second time { found

on my plate she would ——7— — -
snatch it away and say
excitedly to him: "Be
careful, Niko is very
delicate.” 1 had a vo-
racious appetite and
suffered like Tantalus,
But I lived in an at-
mosphere of refine-
ment aud artistic taste
quite unusual for those
times and conditions. reading.

The Jand was low and =

lot of ordinary mortals.

H1S installment, no doubt the most interesting of the three published
so far, reveals many extraordinary occurrences and experiences in the
world’s greatest invenior's life—experiences such as de not fall 10 the
And Tesla, the many sided, aside of inventing,
knores the rare art of painting word-pictures, lle does so here in a masterly
fJashion. Ile tells us how he finally conceived the induction motor—perhaps
his greatest discovery—the invention which changed the face of the globe,
the invention which made possibile the sireet car, the subway, the electric
train, power transmission, the harnessing of water falls and conntless others.
But let Tesla tell you limself how it all came about.

= myself at deatl’s dvor.
In one of the sinking
spells which was
thought to be the last,
my father rushed into
the room. [ still see his
pallid face as he tried
to checer me in tones
belving his assurance.
“Perhaps.” 1 said, "I
may get well if you will

EDBITOR. let e study engineer-
- ing” “You will go to

1t is a classic worth

marshy and malaria
fever never left me while there despite of the enormous amounts
of quinin | consumed. Occasionally the river would rise and
drive an army of rats into the buildings. devouring everything
even to the bundles of the fierce paprika. These pests were to me
a welcome diversion. | thinned their ranks by all sorts of means,
which won me the unenviable distinction of rat-catcher in the
community. At last, however, my course was completed, the misery
ended, and I obtained the certificate of maturity which brought
me to the cross-roads.

During all those years my parents never wavered in their re-
solve to make me embrace the clergy, the mere thought of which
filled me with dread. [ had becomne intensely interested in elec-
tricity under the stimu-
lating influence of my
Professor of Physics, who
was an ingenious man and
often demonstrated the
principles by apparatus of
his own invention. Among
these I recall a device in
the shape of a {reely ro-
tatable bulb, with tinfoil
coatings, which was made
to spin rapidly when con-
nected to a static machine.
It is impossible for me to
convey an adequate idea of
the intensity of feeling 1
experienced in witnessing
his exhibitions of these
mysterious phenomena.
Every impression produced
a thousand echoes in my
mind. 1 wanted to know
more of this wonderful
force; | longed for ex-
periment and investigalion
and resigned myself to the
inevitable with aching

Tesla's First Induction Motor.

This Historic Model is One of the Two First
Presented Before the American Institute of Etectrical Engineers.

the best technical in-
stitution in the world.,” he solemnly replied, and I knew that he
meant it. A heavy weight was lifted from my mind but the relief
would liave come too late had it not been for a marvelous cure
brought about thru a bitter decoction of a peculiar bean, | came
to life like another Lazarus to the utter amazement of everybody.
My father insisted that | spend a year in healthful physical out-
door exercises to which I reluctanily consented. For most of this
term I roamed in the mountains, loaded with a hunter's outfit and
a bundle of books, and this contact with nature made me stronger
in body as well as in mind. I thought and planned. and conceived
many ideas almnost as a rule detusive. The vision was clear enongh
but the kuowledge of principles was very limited. In one of my
inveutions | proposed to
convey letters and pack-
ages across the seas. thru
a submarine tube. in sphe-
rical containers of suffi-
cient strength to resist the
hydraulic pressure. The
pumping plant, intended to
force the water thru the
tube, was accucately fig-
ured and designed aud all
otlier particulars carefully
worked out. Only one
tritling detail, of no con-
sequence, was lightly dis-
mist. I assumed an arbi-
trary velocity of the water
and, what is more, took
pleasure in making it high,
thus arriving at a stupen-
dous performauce sup-
ported by faultless calen-
lations. Subsequent reflec-
tions, however, on the re-
sistance of pipes to fluid
flow determined me to
inake this invention public

heart.

Just as 1 was making
ready for the loug journey
home [ received word that
my father wished me to
go on a shooting expedi-
tion. It was a strange re-
quest as he had been al-
ways strenuously opposed
to this kind of sport. But

only meving part of the moter

no “hrush™ trouble.
the hearings wear oul.

WHAT IS5 THE INDUCTION MOTOR?

The indoction motor operates on alternating currest,
like a direct current motor, nor slip rings like an alternating current motor.
Contrary 1o the two types just ciied the “field” (nrrent is not steady, but the
current itself rotates constuntly pulling around with it—by induction—the
the rotor
ture nor slip rings, the induction mator never sparks. It consequently knows
It needs no attention heranse of its rngpedness.
Its efliciency too is higher.
the induction motor is used in a prepoudering proportion in street cars,
eiectric trains, factories. ete.

property,

Another one of my pro-
jects was to construct a
ring around the equator
which would, of conrse,
float freely and could be
arrested in its spinnimn;
motion by reactionary
forces, thus cunabiing

(Continsted on paje 903)

It has no conmintator

or armaiure. Having no arma-

Ouiy
Ou acconnt of all this
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INCE the appearance of my article

entitled the "Famons Scientific Illu-

sions” in your February issue, 1 have

received a number of letters criticiz-

ing the views 1 exprest regarding
the moon’s “axial rotation.” These have
becn partly answered by my state-

ELECTRICAL EXPERIMENTER

The Moon’s Rotation

By NIKOLA TESLA

conclusions 1 have drawn. It is well
knowii, of course. that the two bodies
revolve around a common center of
gravity, which is at a distance of a
little over 2.399 miles from the earth’s
center.

April, 1919

sling. In this case a much more rapid
rotation is imparted to it in the oppo-
site sense. There is no true analogy to
these in the motion of the moon. [f
the gratvitational string, as it were,
would snap, the satellite wonld go off

in a tangen! without the shghtest

ment to the N'ewe York Tribune of Feb-
ruary 23, which allow me to quote:

swerviing or rotation, for there is
no moment about the axis and,

n your issue of February 2, Mr,
Charles E. Manierre, commenting
upon my article in the Llectrical
Experimenter for February which
appeared in the Tribune of Janu-
ary 26, suggests that 1 give a defi-
nition of axial rotation.

1 intended to be explicit ont this
point as may be judged from the
following quotation: *“The unfail-
ing test of the spinning of a mass
is, however, the existence of energy
of motion. The moon is not posest
of such zis 2420, By this 1 meant
that "axial rotation” is not simply
“rotation upon an axis nonchalantly
defined in dictionaries, but is a cir-
cular inotion in the truc physical
sense—that is, one in which half
the product of the mass with the
square of velocity is a definite and
positive quantity. The moon is a
nearly spherical body, of a radius
of about 1,087.5 miles, froin which

R

consequently, no tendency whatever
to spinning motion.

Mr. Manierre is mistaken in his
surmise as to what would happen if
the earth were suddenly eliminated.
Let us suppose that this would oc-
cur at the instant when the moon
is in opposition. Then it would
continue on its eliptical path around
the sum, presenting to it steadily
the face which was always exposed
to the earth. 1f, on the other hand,
the latter would disappear at the
moment of conjunction, the moon
would gradually swing araund thru
180° and, after a numhbce af oscilla=
tions, revolve, again with the same
face to the sum. Ist wither case
there would be no periodic changes
but eternal day and mighi, respec-
tively, on the sides turncid towards,
and away from, the luminary.

Some of the arguments advanced
by the correspondents art imgenious

I calculate its volume to be approx-
imately  5,300.216,300 cubic miles.
Since its mean density is 3.27, one
cuhic foot of material composing
it weighs close on 205 Ihs. Accord-
ingly, the total weight of the satel-
lite is about 79,969,000.000,000,000,000,
and its mass 2,483,500,000,000,000,000
terrestrial short tons. Assuming that
the moon does physically rotate upon
its axis, it performs one rcvolution in
27 days, 7 hours, 43 minutes and 11 sec-
onds, or 2,300,591 seconds. If, in con-
formity with mathematical principles,
we imagine the entire mass concen-
trated at a distance from the center
equal to two-fifths of the radius, then
the calculated rota-
tional velocity is 3.04

if You Stilt Think That the Moon_ Rotates on_ its AXxis,
Look at This Diagram and Follow Closely
Positions Taken by One of the Balls M "While It Is Ro-
tated by a Spoke of the Wheel.
the Spoke and the Anal&?g

dle.

Another mistake in books on astron-
omy is made in considering this motion
equivalent to that of a weight whirted
on a string or in a sling. In the first
place there is an essential difference be-
tween these two devices tho involving
the same mechanical principle. 1f a
metal ball, attached to a string, 1s
whirled around and the latter breaks,
an axial rotation of the missile results
which is definitely related in magnitude

the Successive

Substitute Gravity for
Solves the Moon Rotation

and not a few comical. MNone, how-
ever, are valid.

One of the writers fmagines the
earth in the center of a circular or-
bital plate, having fxedly atjached
to its periperal portioa a disk-shaped
moon, in frictional or geared cngagement
with another disk of the same diamerer and
freely rotatable on a pivot prajecting from
an arnn entirely independent of the plane-
tary system, The arm being held comtinu-
ously parallel to itself, the pivated disle, of
course, 15 made fo turn i ils axis as the
orbital plate is rotated. Thiz 15 a well-
known drive, and the ratation of the
pivoted disk is as palpahle & fact a3 that
of the orbital plate. But, the moon in this
model anly revolves
about the center oi the

feet per second, at
which the globe
would contain 11,
474,000,000,000.000,00C
short foot tons of
cnergy sufficient
to run 1,000,000000
horscpower for a
period of 1,323 years.
Now, 1 say, that there
is not enough of that
cnergy 1in the moon
to run a delicate

In astronomical
treatisies usually the
argument 1s advanced
that "if the Ilunar
globe did not turn
upon its axis it would
cxpose all parts to
terrestrial view. As
only a little over one-
half 1s visible 1t smust
rotate.” Dut thi< in-

impossible by the spokes.

E believe the accompanying illustration and its explanation

V' acill dispel all doubts as to whether the moon rotates on its axis, Thacammatacrrie

axis or not. Each of the balls, as M, depicts a different position i ) 1

of, and rotates exactly like, the moon keeping alicays the same which this writer re-
face turned tocards the ceuter O, represeniing the earth.

But as you study this diagram, can you conceive that any of
the balls turn on their axis? Plainly this is rendered physically
But if you are still unconvineed,
Mr. Tosla's experimental proof will surely satisfy you. 4 body
watch. rotating on its axis must contain rotational energy. Now it is «
fact. as Mr. Tesla shows, that no such energy is imparted to the
ball as, for instance, to @ projectile discharged from a gun. It is
therefore evident that the moon, in which the gravitational at-
traction is substituted for a spoke, canuot rotate on its axis or, in
other 1eords. contain rotational energy. If the carth’s attraction
would suddeuly ecase and cause it to fly off in a taugent, the
moon would have no other energy except that of translatory
movement, and it would not spin like the ball.—Editor.

system  qeithiont  tie
slightegr angular dig=
placoment on it own

of acart-wheel tn

fers. So long as it ad-
vances on the eiurih’s -
surface it turms an the
axle in the true pliysi-
cal sense; when ane of
its spokes is always
kept in a perpendiculir
position the whaeel still
revolves about the
earth’s center, buf
arial rotation has
ceased. Thoze who
think that it them still
exists are lahoring -
der an illusion.

An obvions fallacy
is involved in the fol-
lowing abstract reason-
ing. The orhital plate

ference is c¢rroneconus, —

for it only admits of

one alternative. There are an infinite
numher of axis besides its onn in each
of which the moon might turn and still
exhibit the samu peculiarity.

I have stated in my article that the
moon rotates about an axis passing thru
the center of the earth, which is not
strictly true, but it does not vitiate the

and direction to the motion preceding.
By way of illustration—if the hall is
whirled on the string clockwise ten
times per second, then when it flies off,
it will rotatc on its axis ten times per
second, likewise in the direction of a
clock. Quite different are the condi-
tions when the ball is thrown from a
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is assumed to gradually
shrink, so that finally the
centers of the earth and the satellite coin-
cide when the latter revolves simultaneously
about its own and the carth’s axis. We may
reduce the earth to a mathematical point
and the distance between the two planets to
the radius of the moon without affecting the
systein in principle, but a forther dirninntion
of the distance is mani- {{aur ag f. 892)
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Experimental Physics

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

PHYSICS AND THE WORLD WAR.

S a futing conclusion to this series of
articles. let us counsider to what ex-
tent Physics helped to beat the
Huns. The bulk of the wouder-
ful work done by all hranches of

science has as yet not been disclosed to the
general public;
but the follow-
ing material
disclosed Dby
Professor
Ames, of Johns
Hopkins Uni-
versity, in his
address at the
University of
Virginia, by Dr.
Hale in his ad-
dress before
the New York
Engineering

Wireless Telegraphy — It

Often Proved the Only HU
Rellable Communication JSocieties, by
in Battie. Professor

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

The Awnerican public at the beginning of
the war held its scientific men in insig-
nificant regard, and was very much sur-
prised to learn
of the high de-
gree of mobili-
zation of Ger-
many’'s scien-
tific men for war
work. The “fool
professor’” was
destined to
zome before the
public eve. On
our entering the
war our wizard

inventors with
their cfficient
press agents

Machine Guns — Another

weapon of Science,

Worked Havoc to Both

won* the war “gjdes Night and Day.
for us over
night by their cpoch-making inventions.

Days went by, but our epoch-making in-
ventions did not appear, and gradually
the usual murder and divorce cases ap-
peared in the papers again, displacing the
names and ideas of our wondrous news-
paper wizards. An Inventions Board re-
ceived some 1,600 inventions from our in-
ventors and found about half a dozen of
them were worth considering. Magncts of
tremendous size were proposed. which when
placed in the bottom of the sca would at-
tract all shells, etc., and thus stop the war.
Others pro
posed magnets
nf various
forms, which
on trailing
1 lon g hencath
an airplane
would drag up

any submerged
invistble sub-
narine. An
- - el sther proposed
Zf- s . e Zenerating a

wind so strong
that it would
push away any
approaching

Gilant Bombing Planes
Were Threatening to
Wipe Out Berlin When
the Armistice Was Signed.

LESSON TWENTY (Conclusion)

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

S 0O O A T 5
[N THE“MAY” EXPERIMENTER

The Editors have in preparation
sonie exceptionally intercsting arti- -
cles for the May uumber of the =
Eirectricar EXPERIMENTER, amiong -
which are the follouwng: =

The Latest in Aérial Railways.

TR

".\[]y Inzentions”—No. 4, by Dy
Nikola Tesla.
Electricity and Dynamite — How

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

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

New York to New Jersey Via =
fragon and Aito Tunnel—A4 Gigan-
tic Engincering Problem. :

The Latest Electrical News from
France, by Jacques Boyer, Paris Cor-
respondent of the “E. E”

Springtime  Fashions in  Electrie
Fans—Scuveral dozen new wrinkles
with these uscful devices that wwill in-
— fterest the whole fantily.

X-Raying QOur Teeth—How dis-
casc and mental ailments have been
actually traced to ordinarily mvisible
infections of the teeth. [Ilritten by
the Medical Dircctor of a Prominent
State Hospital.

Hozw to Build a Professional Medi-
cal Induction Coil Outfit, by H. 1l/n-
field Secor.

Some Interesting Facts Concerning
the Electron. by L. R. Jewett.

How to Butld an Efficient Open
core Step-up Transformer, by 1il-
liam Holladay.

Choke Coils—Hozw to compute their
dimensions with data on actual coils.
by Prof. E. Austin, lustructor
of Electrical Enginecring, Dartntonth
College.

‘Seionce in Slang”’ — Installment
No. 3, by Emerson Easterling.

'
n

not come in contact with the technical
trades. However, his researches in purc =ci-
ence are eventually commercialized and he-
come of vast technical importance. In bring-
ing together cminent scientists, presenting
them with problems, showing them the con-
ditions, having them perform their researches
under the best of conditions and immedi-
ately naking nse of the fruit of their toil—
this proved the way to victory. In \Wash-
ington, London, Paris aud Rome, some of
the foremost of the Allied scientists were
wathered. Among the Physicists we have
Millikan, Amcs, Mendenhall, Gale, Wood,
Duff. Hubbard and others, all in wniform
and commissioned as officers in the U. S
Ammy or Navy. Major-General G. O.
Squier. the Chief Signal Officer of our
army, is a Physicist of considerable repu-
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tation, having received his degree of Ph.D.
in Physics at Johus Hopkins University.
The rest of our Physicists served in civilian
capacities.

Let us now see how onr war needs af-
fected scientific research. It is a well-
known property of charcoal that it has a
high absorbing
power for
many gases.
When the Huns

brought forth
their little sur-
prise of “poi-

sonous gas,” the
gas mask was
immediately
evolved. Re-
search devel-
oped that a spe-
cial treatment
of charcoal,
made in certain
sizes from spe-
cial kinds of
wood had an increased absorbing power.
The Physicist knew that chareoal had this
absorbing power, and when the problem
of increasing this power to make the com-
bating of gas warfare morc efficient was
proposed, the problem was solved. Air-
plane engines have been mannfactured for
many years, but never before has the ne-
cessity arisen for high speed quantity pro-
duction. The problem arose and was solved,
the Liberty engine was designed, develop-
ing 400 horse-power and weighing only 800
pouuds ; about 2,000 per month were manu-
factured. The
resistance offer-
ed hy the wings
of different sec-
tions, the sta-
bility of the air-
plane, the char-
acter of the
covering sur-
faces, etc., have
al! been inves-
tigated in de-
tail. The in-
struments of
navigation and
of signaling are
perhaps every
bit as important
as the airplane itself. Instruments for
indicating speed, direction, height, dis-
tance travelled, etc., have all required ex-
tended and careful research by the Phys-
icist. In all airplane work, whether in ob-
servations or in making attacks, it 15 neces-
sary for the men in the machines and the
men on the ground to be in constant com-
munication. The wireless telephone is the
obvious solution. Wireless telephony has
no doubt made more progress in one month
of war than in one vear of peace. The
modifications and improvements made in

The Submarine—A Terror
of the Seas, with a Range
of 4,000 Miles.

Tanks by the Thousand

Frequently Turned the
Tide of Battle for the
Allies.

wireless tele- .
phony appara-

tus in Amer- e
ica's physical AR

{aboratories by
her scientists
(most of which
liave as vet not
been disclosed 2
to the public) HA®
are positively
epoch - making.
Our improve-
mcuts have
mgde it possible
( 011.9,011 page

Portable
Guns Routed
and Leveled His Citles as
26) Well as Fortifications.

Long Range
the Enemy
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Popular Astronomy

The Planct Earth
as Others See Us
ISABEL M. LEWIS

By
OF THE U. S.

NAVAL OBSERVATORY

Copytight, 1919. by E. I". Co.

The Earth As It Appcars to an Observer Stationed At the Moon, One of the Most Wonderful and Awe-Inspiring Objects of the Heavens. On

the Moon. the Earth Appears Sixteen Times Larger Than the Moon Appears to Us On the Earth. The Sun
nates Only Part of the Earth, Which Therefore Appears in Crescent Form,

Shown At the Right Illuml-

It Is, However, Not In Total Darkness for Some of the Light

Is Reflected By the Moon Onto the Earth and Back to the Moon, Hence the Darkened Portion Is Not Entirel¥ Dark, But the Continents Can
h

Be Faintly Seen.

There Belng No Atmosphere On the Moon, the Sky Appears Dead Black In Day Time.

e Sun Will Be Seen With Its

Corona and Streamers Somewhat as Shown in This lilustration.

r preceding dawn a

7',,' E it possible for us to view the
he r rom the planet Mars we
/ in the hours just follow-
i t
m

itiful star of first magni-

tude rival 1 at times surpassing the

great r Sirius in brillian closely at-

ter 11 companion star consider-

2bly less Lrilliant. The smaller hody is evi-

E: te ( y 1zhiecr one, a s

position ive to the larger body changes

n way show it is revolving

ar« l rs now to the east, now

2 f star, At their

rm a very

ine ihle . un e heaven:

e f ittle star travel

11y in front of or

hi b uch time:

n ¢ ir Martian

Th; r e morning

or ey he rti i ur
| [

= 44 1
it wou it wers of

imagination to conceive that this tiny point
of light, glowing by the reflected light of
the sun, has been for ages upon ages the
ahade of species and forms of life of well
nigh infinite variety that have existed under
widely different conditions of temperature
and pressure not only on the surface of the
planet but in the depths of the seas that
cover three-fourths of its surface.

We can imagine conservative scientists
of Mars frowning at the flights of fancy
of the Martians in regard to the nature of
the inhabitants of this other world in space.
Yet in their wildest speculations the Mar-
tians could hardly exaggerate the wonders
f our planet Earth or the strength of the
conflicting forces for good aad evil tq be

| it.

Let us consider for a moment how our
planet Earth and its satellite would appear
were we abic to examine it telescopically
from Mars. Most of the difficulties that

e us here on earth in our attempts to
observe Venus telescopically would be ex-
perienced in attempting to view the planct
Earth from Mars. A relerence to Fig. 1,

ich shows the relative positic of the
three planets, will make this clear. The

earth's orhit lies hetween Mars’ orbit and
the sun, just as the orhit of Venus lies be-
tween us and the sun. As we will see later,
Venus has a decided advantage over Mars
for ohservations of the planet Earth. On
Venus and on our own planet, Mars can be
seen in opposition to the sun that is on the
Meridian at midnight, with its disk*{ully
illuminated like the full moon. To Mars,
on the contrary, all the inner planets, Mer-
cury, Venus and Earth, appear as half or
crescent moons telescopically when they are
in the best position for ohsérvation and
they never appear with fully illuminated
disks,

When the earth is nearest to Mars, in post-
tion E», sce Fig. 1, it is invisible to the Mar-
tians, just as Venus is invisible to us in the
corresponding position, owing to the fact
that it is then tn e with the sun and lost
m the glare of its light. This position is
known as the planet’s inferior conjunction
with the sun. Just before and after the
earth is in this position it would show a
very thin crescent if viewed telescopically
from Mars. §

In the position E. (he earth is once more
in Jine with the sun and Mars in what is
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known as superior conjunction, and is
again invisible. lust hefore and after it is
in this position its disk is like a gibbons
moon almost entirely illuminated. but it is
unfavorably situated for observations from
Alars because it 1s so necar the sun and on
the far side of its orbit from Mars., In
pasition E, and E, the earth is at its great-
est distance fromn the sun, spoken of as its
greatest castern and western elongations. as
seen from Mars. It is then a hal{-moon in
the telescope, is at its highest elevation
above the horizon and is evening or morn-
ing star to the Martians, according as it is
east or west ol the sun. \We might expect
that it would now be in its most favorable
position for ebservation, but this is not so.

Looking at Fig. | we see that as the earth
passes from the position E; toward inferior
conjunction with the sun at E., its distance
from Mars decreases and therefore the ap-
parent size of its disk inercases, The form
of the illuminated portion now changes
from half moon to crescent but the total
arca of the illuminated portion increases
up 1o a certain point. \When the area of the
illuminated portion of the planet has its
greatest value the brightness of the planet
is at a maximum. The exact time when
this will occur can be worked out mathe-
matically. The best observations of the
earth seen from Aars would be obtained
when the planet is in this position and the
carresponding one lying between inferior
conjunction and western elongation. (Sec
posttions E' and E” in Fig. 1.) We can
therefore imagine the Martians observing
our planet at its best in the morning or eve-
ning twilight. The brilliancy of the earth in
Alartian skies at this time usually surpasses
that of all other planets. Mercury and Venus,
tho also evening and morning stars to the
Martians, appear considerably less brilliant
than they do to us. The earth appears to
the Martians much as Venus does to the
earth, tho less brilliant, owing to the fact
<hat Venus comes nearer to the earth than
the earth does to Mlars. The only planct
that may rival the earth at the time of its
maximuin brightness is the giant planet Ju-
piter. which appears at times brighter to
the Martians than does our own planet.

In their telescopic observations of the
earth the Martians would experience the
same difhiculty that we cxperience in our
observations of Venus. \When the planet is
in its most favorable positions for obser-
vation the greater part of its disk is dark-
ened, owing to the fact that the phase is
the same as that of the crescent moon.

The Mlartians, however, would not be
handicapped by a densc cloud-ladened at-
mosphere such as surrounds Venus and
makes it so difficult for tis to obscrve, As
the earth’s diameter is twice that of Mars,
our surface markings would appear con-
siderably more extensive to the Martians
than the markings on Mars appear to us,
tho drifting clouds and snow storms on our

ELECTRICAL EXPERIMENTER

planet would fre-
quently hide tempor-
arily some of the
markings on our
planetary disk.

e can imagine the
Marttans puzzling
over our seas and con-
tinents and largest
islands and lakes. our
polar snow caps and
tropical vegetation
showing in green and
grey-green  splatches,
our reddish - tinted
deserts, our moun-
tains and our great
level plains just as we
puzzle over the canal-
system and the desert
and marshy tracts on
the planet Mars.

The fact that our
planet rotates on its
axis in  twenty-four
hours and has marked
seasonable changes
could be as readily de-
termined from the distance of Mars as the
seasonal changes and rotation of Mars on
its axis have been determined by us. \We
can imagine the interest that our large sat-
etlite would arouse and the spcculatlons
that would Le made coucerning its in-
distinct surface markings. In one respect
the Martians would have an advantage over

cent Form.

The Planet Earth and Its Satellite the Moon

As It Appears Among the Stars When (n

Opposltlon to the Sun, Viewed from the
Planet Venus

us in their observations of the moon. They
would be able to examine one side of the
moon that we have never seen. The side of
the moon that is never turned toward the
earth would be visible frequently to the
Martians.

L.et us now consider
how our planet would

EARTH

appear if we were sta-
tioned on the planet
Venus, assuming that
it is possible at tines

] to see the beauties of

. ’ the starrv heavens
thru occasional rifts

in dense clouds that

MOON apparently  shut the

surface of this inter-
esting planet almost
completely away irom
the universe bevond.

Seen telescopically
at the time of its op-
position to thc sun,
the planet Earth and
its satellite the moon
would he for the in-
habitants of Venus
the most heautiful and

Fig. 6.

The Earth and the Moon As Seen from Planet Venus Thru
the Telescope At the Time of Its Opposition to the Sun

interesting obhject in
the heavens. No
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Fig. 4. The Earth As Seen from Mars.
Brilliancy the Earth Appears As a Crescent to the Martians. To
Better Understand This $ee Figs. 2 and 5.
Planet Earth Can Never Be Viewed As a Full Disc—Only In Cres-
When Entirely Ilumlnated By the Sun, It Is Last In
Its Rays and Is Therefore Invisible to the Martians

At the Time of Its Greatest
To the Marttans the

planet appears to any other planet as mag-
nificent as the Earth-Moon system does to
Venus at the time of nearest approach. The
brilliancy of the earth seen from Venus at
this time is twice that of Venus as it ap-
pears to us at its best. As the earth's
disk is then fully illuminated the inhabi-
tants of Venus would have a great ad-
vantage over the inhabitants of Mars in
their study of the surface markings of
our planct. Objects on the earth's sur-
face fifty miles in diameter could he made
ont easily by the inhabitants of Venus witi
the assistance of such teiescopes as we em-
ploy for the observations of the planets.
WWhen Mars is most favorably situated for
observation from the earth the diameter of
its disk is between fifteen and twenty-five
seconds of arc, according to its distance
from the earth at the time of opposition.
\Wheu the carth is most favorably situated
for observations from Venus the diameter
of its disk is sixty-three seconds of arc and
that of the moon is seventeen seconds of
arc. So even the disk of our moon ap-
pears at certain times as large seen from
Venus as the disk of Mars seen from the
earth. The markings on the earth itself
scen from Venus stand out more distinctly
at opposition than the markings on Mars
do to us at the most favorable opposition of
Mars as we are nearer to Venus than to
Mars.

It is when we take our station on our
own. little satellite, however, that we behold
our planet earth as the ancients wished to
consider it—tlie most wonderful and awe-
inspiring object in the heavens. To the in-
habitants of the moon, were there such, the
earth’s disk would appear four timnes
greater in diameter and sixteen times
greater in area than the moon's disk ap-
pears to us. Since the moou, in its revolu-
tions around the planet Earth, always keeps
the same face turned toward it. the position
of the carth, for any one point of observa-
tion on the moon, remains immorable in
the hearens, and it goes thru the various
phases of its illumination by the sun in the
reverse order to that followed by the moon.
\When the moon appears to us to pass from
new to full the carth appears to tlie moon
to pass from full to new and vice versa.

The rotation of the earth on its axis is
plainly visible from the moon even to the
naked eye. A distinctive marking will ap-
pear at the western edge of the earth’s disk,
say the Black Sea or Central America. It
will be carried gradoally eastward by the
rotation of the planet and will finallv dis
appear twelve hours later at the eastern
edge.

Oceans and continents and polar caps
appear in their general outlines and con
trasting shades. visible casily (o the naked

(Continued on page 911)
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Radiophony to Airplanes a Great Success

CONSIDERABLE time before the
United States entered the world war
the Bell Tclephone system supplied
the American Navy with a wircless
telephone outfit designed for com-
munication betwcen an airplane and a sta-

“All this sounds very simple, but it would
take volumes to describe the innumerable
experiments and heart-breaking failures be-
fore the first real successes. So far as the
radio part of the equipmnent was concerned
we had an answer in a short time. \We had

U. S. Army Alrplane Pijot and Observer Equipt with Wireless Telephone Sets for Transmit-
ting as well as Recelving Speech. These Sets Are Provided with a Change-over Switch Which
Permits the Instruments to Be Utilized as 2 Regular Telephone Between the Two Birdmen.

tion on land or on a ship. From that time
on until this country entered the world-
conflict, the Western Electric Company, as
a part of its general study, conducted the
work of perfecting light, compact wircless
telephone sets, which would be available on
small vessels and on airplancs. The first
successtul wircless test between an airplane
and the ground after our entry into the
war was made with one of the sets designed
and completely built by this caterprising
engineering organization prior to our entry
into the war. The test was made on Lang-
ley Field.

On May 22, 1917, Gen. George 0. Squier,
Chief Signal Officer of the United States
Army, sent for Dr. . B. Jewett, chief engi-
neer of the \Western Electric Company, to
confer with him with reference to the mat-
ter of equipping airplanes with wircless
tclephone apparatus. At this conference,
which was held in Washington, besides Gen.
Squier and Dr. Jewett, there were present
E. D. Craft, onc of Dr. Jewett's principal
assistants; Capt,, now Col. C, C, Culver, o
the Signal Corps, and Col. Rees, of the
Briu \rr \ir Servi The possilility
of providing airpl h wireless tck

nhone cerviee 1w an the repor

C l-m:

g 2

N\ n y macde by Dr

Je\\l Werc SO prommisit g that he was or-

dered in writing by Gen. Squier to proceed

w e developm the syst and to
Wit

1e progrest

so far at that time that they were ahle on
July 1. 1917, five 1fter the first con-
ference, in a test at Langley Field, to actu-
ally demonstrate the working of the wire-
less telephone bLetween an airplane and the
ground. This test also showed that it
was practical to operate the svstem be-
tween two or more airplanes in the air,

developed some very successful forms of
vacuum tubes and it was a simple matter to
assemble them with the necessary coils, con-

Testing the Radlophone Between New York and Washington.
Navy Department at Washington, D, C., from the
Bankers Club Iin New York. Thru the Radio Telephone.
Bankers Were Present to Withess the Demonstration.
this Station to Airplanes and Diriglbles Flying over New York City, Varlous Orders Having

Operators Communlcating with the U. S.

densers and other apparatus that comprise
the transmitting and receiving elements.
Working this apparatus under ordinary
conditions on the ground, and in a swift-
moving and tremendously noisy airplane,
were two entirely different propositions.
The noise of the engine and rushing air
was such that it was impossible to hear
one's own voice, to say nothing of the weak
signals of the telephone receiver,” stated
Edward B. Craft, Assistant Chief Engineer
of the Western Electric Co.

Qae of the first probleins was to design a
head set which would exclude these noises,
and at the same time permit of the reception
of the telephone talk. A form of aviator's.
helmet was devised with telephone receivers
inserted to fit the ears of the pilot or ob-
server.  See accompanying illustration of
the helmet with ‘phones complete. Cush-~
ions aud pads were provided for adjusting
the receivers to the ears and the helmet
fitted close to the face so as 1o prevent as
far as possible, 1he sound Leing heard either
thru the ear passage or thru the bony struc-
tiire of the head, which acts as a sort of a
sounding board. A helmet, such as that
illustrated, was finally developed and was
found to solve this portion of the problem.
The earpiece finally adopted was made of
sponge rubber (made so by blowing air
thru it while molten), reénforced by tinioil,
and the receivers themsclves c¢mbedded
therein. These were mounted in a thick
leather helinet, to be clamped over the Aier’s
head and ears. 1t effectually muffles bone
transmission atso, besides permitting the use
of oxygen or gas masks.

Everyone knows how sensitive the ordi-
nary telephone transmitter is to extraneous
noises, and it does not require a wide
stretch of the imagination to picture how
this would act alongside the exhaust of a
200 horespower gasoline engine. A bril-
liant linc of experimentation l%na[]y resulted

in a form of a telephone transmitter or
microphone, which possest the remarkable
quality of being insensitive to engine and

I'histo tw Central News 1'hoto Service
A Photograph of U. §. Naval

Many of the Country's Leading
Afterward Tests Were Made from

Been Successfully Sent to the 'Planes.
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wind noises, and at the same time very
responsive to the tones of the voice. With
these two elements in hand, the problem
was apparently solved. The fact remains,
however, that three solid months of the
hardest kind of work was necessary to iron
ont all the kinks and get the thing in shape
so that it might be considered a practicable
device for the everyday use of other than
experts, as Mr. Craft points out. The
microphoue perfected for this work has no
mounthpicce. but instead a flat cap having
three tiny openings about 1/16 inch in diam-
cter. The voice waves pass thru these anto
the diafram easily, but the engine noises
swirl round it in other directions and do
not enter in sufticient volume to be heard
at all.

A typical performance of the radiophone
hetween ’'planes and ground will prove of
interest. Here is the way it worked at one
of the first official army tests at the flying
field at Dayton, Ohio, December, 1917, as
related by Mr. Craft.

“The ’planes left the ground and after
what seemed to be an interminable length
of time, we got the first sounds in the re-
ceiver, which indicated that they were ready

ELECTRICAL EXPERIMENTER

In our next issue will appear an
imporiant article by Nikola Tesla
entitled

“TRUE WIRELESS”

z In this article Dr. Tesla will make
known his views of the propagation
of the wireless waves.

T L T T

ing at various speeds, and the specifications
stated this to be from forty to one hundred
and sixty miles per hour, the latter figure
representing the speed when the machine
was diving. The little dynamo, thercfore,
had to deliver a constant voltage with 2
speed varying from 4,000 to 14,000 R.P.AL.
The microphone and receivers used for
radiophoning from 'plane to 'plane or 'plane
to earth are arranged by means of a switch
so that the pilot and observer can converse
over the telephone circuit between the pilot
and his niechanician with ease, and by
throwing a switch can connect themselves
with the radio apparatus and talk with the
men in another ’plane three or four miles

away, or to the ground,
The primaty object was to

make it pessible for the com-
mander of an air squadron to
control the movement of his
men in the air, the same as a
squad leader of infantry does
on the ground. For this pur-
pose extra long range is not
required, and the distance
over which they can talk ts
purposely limited to two or
three miles, so that the enemy
cannot overhear, except when
actnally engaged in combat,
and then nobody cares.

The Navy also inakes use
of these sets in their sea-
planes, and here the range is
somewhat greater, up to twen-
ty miles in some cases. The
Navy has also made use of a
modified form of this set in
their 110-foot submarine
chasers. The chasers hunt
|| submarines in packs, and by
| means of the radio telephone,

The Vacuum Tubes Which Do the Work in Radiophoning
At the Left—the
Transmitting Tube; at Right—the Receiving Tube.
Was Turning Out These Bulbs by Thousands Every Day
When the Armistice Was Signed, so Rapid Had the Stand-  the

ardization and Production Progrest.

to and from Airplanes and the Ground.

to perform. The spectators were only
mildly interested, and some seemed to be a
bit bored. Suddenly out of the horn of the
loud speaker came the words, “Hello,
ground station. This is ’plane No. 1 speak-
ing. Do you get me all right?” The bored
expression immediately faded, and looks of
amazement came over their faces. Soon
we got the same signal from No. 2, and
the show was on. Under command from
the ground the 'planes were maneuvered all
over that part of the country. They were
sent on scouting expeditions and reported
what they saw as they traveled thrn the air.
Continuons conversation was carried on,
even when the ‘planes were out of sight,
and finally upon command they came flying
back ont of space and landed as directed.”

Electric current must be supplied to
operate the wireless set on the ‘plane, as
we well know, this current being nsed to
heat the filaments of the vacuun tubes and
to operate the transimitter. But the "planes
were already loaded down with all the
gear they could carry, and the use of heavy
storage batteries was out of the question.
The airplane engineers wonld allow noth-
ing to be connected to their engines, so
there was nothing left but to supply a sep-
arate radio dynamo, and drive it by a wind
propeller, taking its power from the rush-
ing air. Airplanes are in the habit of fly-

|ty i, N e L . .
The Wireless Telephone Apparatus (Outlined
In White Square) Installed in Cock-plt of
Airplane. It Takes up But Little Room and
Has Such a Small Weight as to Be Insigni-
ficant, Compared to the Lifting Power of
the Plane.

on a commercial basis, within this short
space of time, practically speaking, an cn-
tirely new art!'—Photos Courtesy W. E. Co,

HOW AIRPLANES FIND THEM-
SELVES BY RADIO.

In his recent lecture before the American
Institute of Electrical Engineers at New
York Major-Gen. G. O. Squier, in connec-
tion with his description of the war's de-
velopments in radio apparatus, spoke as
follows concerning the problem of aérial
navigation :

“One of the principal problems of air-
plane navigation has been the evolution of
a suitable compass, particnlarly for night
bombing work. Maguetic and gyroscopic
compasses have limitations at present which
make impossible reliable air navigation by
dead reckoning.

(Continued on page 926)

2| their commanders

keep in constant touch |
with each other, there-
by greatly increasing
effectiveness of
their operation.

Finally, with the formal demon-
stration comnpleted, pressure was 1m-
mediately applied to produce the
necessary quantity of sets with their
multitude of auxiliary and subsi-
diary parts. From January 1, 1918,
to the early summer of that year
the Western Electric Company es-
tablished factories and trained thou-
sands of operatives so that when the
armistice was signed the necessary
transmitting and receiving tubes for
radio telephone sets were beiug pro-
duced at a rate in excess of a mil-
lion and a half good tubes per year.
Improvement in vacnum pumps has
resnlted in a wonderfully high de-
gree of exhaustion being attained—
about onc-billionth of an atmos-
phere.

Altogether thousands of radio
telephone sets of different types
have Lieen manufactured and deliv
ered to the Army and Navy since
the early part of 1918. In spite of
the fact that prior to July, 1917, no
cominercial types of this apparatus

America

were in existence, and some of the
fundamental problens had not yet
been solved, the resources of this
great telephone engineering organ-
ization were sufficient to establish
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Avilator's Radiophone Helmet
Sound-proof Pads and Having the Two Receivers
Mounted TIightly Thereln.
Moulded In Sponge Rubber.

Fitted with Special

The Recelvers Are
The Helmet Is Made
of Leather.
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Do Radio Waves Travel Above the Earth or Thru It?

HE article on "Radio

Around the World™ is

very interesting. From

my own rather ex-

1ended experience and
based also on the calculations
and results obtained by most
of the serious workers in this
field. 1 think there can be no
doubt but that the etheric
ware component is by far the
more important one. Under-
stand, however, that these are
uot ordinary space waves. but
are grounded iaivcs ghding
otver the surface of the carth,
thus followiug the contour of
the carth. See Fig. 1. The
depth of the wave in the
ground or sea water has been
shown by actual measure-
ments. as well as by theoreti-
cal calculations, to be or-
dinarily _and until recently
only a few fect; sufficient,
however, to explain the in-
teresting results obtained with
an horizontal antenna lying
close to 1he surface of the
earth. or even i trenches a

By DR. LEE de FOREST

(iritten erchusively for the Elecinical Experimenter}

HE editors ~ent a copy of the article published i the December issue

of the Liictricar Lxperinmt xTER entitled "Radio Around the World,™

and also the editorial in that issde Uy Mr. H. tGiernsback, €overing
several interesting and more or less donhtful theurics concerning the
propagation of these electric waves over a_ distance of 12,000 miles, i.e.
between Carnarvon, Wales, England and Sydney. Australia, 1o Dr, Lee
de Yorest, the promment American radio engimeer and scientist.  The
editors ashed Dr. de Forest the following questions:

First:  What is your opimian concerning the etheric wave transmission
above 1he surface of the earth, ic.. free space wave propagation? Do you
believe that the ctheric wave wircless transmission is hetter heyond the
compnied fifty mile aunospheric envelope surrounding the carlh, and how
far into intcrsiellar space do vou believe these signals might be carried?
Imacine for the moment that an airship fitted with sensitive wireless re-
ceiving instruments could have traveled away from the carth for any
desired distance? o vou think these waves woild e felt on the meon,
approximately 238,000 wiles distant, considering of course that suitable
receiving instruments were available at that point?

Sccond: What is your opinion concerning the ground wave transiiission,
i.e.. do vou bhelieve, with the geologists and others, that the earth presum-
ably bicing a miolten wass in the interior, might be a better conductor thaun
the soil and rock crust surrounding it, and that this gascous interior of
the earth might thercfore prove a bet’er coanductor than the soil and rock
strata. and thes tlat the ground radio wave may have traveled direetly
thru the earth or a distance of nearly eight thousand miles—corresponding
to the diametrical axis—oar tlo you lelieve it mnech more likely that these
ground waves followed arotnd the curvature of the earth in the manner
explained hy Prof. J. Zenneck and other investigators. each ground wave
gliding over the surface of the earth?

Third: Is it your opinion at the present day that the pure etheric space
wave. gliding over the carth in accordance with the geuerally accepted
theorics concerning radio transmission, is the predominatiug wave, both
as 1o elecirical encrgy involved and awplitude, compared to the ground
wave; or is the ground wave superior in its encrgy  component and
amplitude> These conditions are shown in one of the following diagrams,
Fig. 1., and we would request your opinion on the relative extent ahove
and below the surface of the earth, of the space wave aud the ground
wave respectivelv.

Ty

mendously powerful station
would be required to trans-
mit signals to any such dis-

tance. You doubtless are
aware of the remarkable
distances obtainable from

airplanes to the earth, using
comparatively small trans-
mitters. Just recently an
army airplane carried on ra-
dio comumunication Sstccess-
fullv over a distance of 156
miles. The distances are ust-
ally much greater than where
a similar transmitter is lo-
cated on the earth’s surface,
using a similar length of
antenna.

The phenomena involved in
such transmission, where the
airplane is, say, two miles
above the earth’s surface, are
doubtless complex. Here the
ground wave is originally a
free space spherical wave. but
when the surface of this wave
reaches the earth it doubtless
cuts into the earth for a small
depth and becoines then a true
grounded wawve, just as if it

few inches below the suriace
and cxtending, of course, in
the gencral direction of wave propagation.

Unquestionably the molten interior of the
carth would conduct low frequency oscilla-
tions with compara-

AV T 10T B N b A e "

SUALL

originated irom an earthed

given ontput of cnergy transmitted near the
eartli’s surface can be calculated, hy inverse
square law. It will be found that a tre-

antenna. See Fig. 3. There

is great need for interesting data ovu the
phenomena of transmission from airplanes
and whoever will collect and publish such
data will be confer-

tively little loss, but
it is obviously impos-
sible to make connec-
tiont to this molten in-
terior, ordinarily. If
onc cared to experi-

[theric wove
Predomnatiiig

ment with two vol-
canoes al a compara-
tively short distance T
apart, making each ’7//{',
crater the terminus /// %

of a linc connecting
with the terminals of
an A. C. generator,
and at some distant

% e i

The Glicing Wave Theory

Rodro
Tronsm

Radro detector—_

Rod:o
/'ran.fm

ring a great service to
the Radio Art.
Concerning your
question as to whether
the wireless waves
travel or glide along
the surface of the
earth in the manner
which I have de-
scribed above, each
wave having a
grounded foot or base
penerating a short

spot of the carth's
surface between two
neighboring volcauoes
another parallel wire,
in which a tuning and
detccting device was
located, very interest-
ing results might be
obtained. Sce Fig, 2.

However, if such a
combination could be

(i ﬂ

Evenluvolly Grovnded woves,

A b
ore.

found there would | . e
probably exist not the ﬁ’; i 7
slightest  excuse for X 7

sending telegrams be-

Ground Aerials (Resulf from Pesty

3/ TR M A
%

1)

ho

/A ;g 7
canfoir WRIE "y Shation.
li A ,'///bifgv;%aw/s

X e -—v .
Sl i Ve Wiconoes e rrrrp ] | distance into the earth,
Frg. 1 07 Creis! [ ans L il i s ' might mention a
Madten inferior i - (Highly condiictng) very interesting phe-
; . . : By nomenon which we
) Arrplone /ﬁre/es;_ _ Hhot experience i mining couniry e e conmtered in
rplonea - "‘JE' ﬂffe/yfﬂ!.f’ﬂf/ﬂﬂ /)/'01’6‘5 insta]]ing wireless sta-
-l tions in mountainous

or mining country in
the western part of
the United States.
Figs. 4 and 5 illustrate
this phenomenon. Fig.
4 shows a case which
often happcened in the
early commercial days
of radio - telcgraphy.

orer i

Vo a ik

Submarine Rec. Rodho Messoges mkie Stbmeryed

where a mine owner

tween stalli‘on? thus Heawy insuloted wire :Jr pther”party wished
51 d. U o ' o install a station in
;::‘t?l?d or fc')lr(zr:::(l::- Coen treneh: hsvlofed 1 a | valleviiodmeen

2 Yonternng <) onlenno hieh 1 d 10
Iy, we cannot locate |'spnels goas : which happencd 1o
our volcannes as we 1 [ have sharply rising
would subway tubes. 75 cliffs on either side.

as yvou
a powerful

sugoest,
wireless

]
il R TR WiF1g

6.

Apparently the com-
posite etheric and
ground waves hecame
so stretched out or at-

tenuated in their cf-
fort to leap across
this valley. that the
station was only able
to intercept either
very weak signals or

station could be op- |80 Frencs: brench ;

crated at a sufficient I:;’,';a‘;;””\ /7?3// i

dis tance from the g & _‘: Germot 07 104 recenes oy worg
earth's surface, and P Jeagth, "
completely isolated T =t ! Oértel o10) oS} deeg o Je2pls
h h /1 % Of 5060 10 1000 MMETers
therefrom, remark- e Diria! ofict 5011 deep wove -
abtle distances of Fia7 lengths /5,000 10 2900 mERTS
tran-mission thru the EE b

ether might be

achieved. Howecver
the energy obtainahle
at the moon from a

Varlous Phases of Gliding Wave Wireless Transmission Used in Discussion Here Glven,
In General, the Etheric Space Wave Glides along the Surface of the Earth, Accompanied

by 1ts Grounded of Foot Wave.
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no signals at all
Thereforc it was
round advisable in in-
(Cont. on page 919)
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ELECTRICAL EXPERIMENTER

Aerial or Ground Radio—Which?

The Opinions of Two Leading Wireless lxperts

Do Radio Waves Travel Above the Earth or Thru It?—by Dr. L. W. Austin, Radic Expert, U. S. Naval Radio Laboratory.

EPLYING o your
gneries of recent date, ]
am very glad that wvou
have asked these iues-
tions and will answer
them to the best of my ahility,

1 see no reason to daoylt

g

“_'l-l. w Dl am 3 amshlude? d . )
T : B A vnderground wircless transinission is effected
1".'"- I‘:'hdn-\ of t.he. old lll_e.lr_'\- ol § by meins ol groved s or currents radiaung thru the earth from
wireless trunsmaission which U= § the base of the ontennn, lri | '.hlat th;: ethenic space wave radiation 3§om the
3 cave in ether amed § oAntenna bk neerely an meilental and separate phenocmenon, which dissipates
e CIRURAS Lo .1 ieself ot 0 comparaively skart distance of a few hundred miles or s0? i
under certain circumstances ino; Q. 4. Do you mot believe m tlns general direcban of thought on the

the upper layers of the earth,
procided they are sufficiently lad
conductors), the lower enils af
ihe slectric lines being grommled
on the condncting surface, The
space wave under most circntt-
stances certainly carries ihe
greater part of the energy, ex-
cept where the wave froni s
bent wery far forward. This
thenry, it seems to e, is suffi-
cieuihy proven by guantitative
obiservations on received radio
curread which at moderate dis-
tances always agree within a few
per cent with the theory that the

U |

F Iy

Here Are the Questions the Editors Su

Do you believe that wireless transmission is effected by complex -

cives luaving proiinded foot, these waves gliding over the surface

matier, ahac i1 1= the cikerie space wave radiation
rotmis eilieely Tinr &gl
fin wartls, or cartk In

Huw dn youm ac

thiz 1= sccumpliskt ly

with the underground system.

and if so:

gy cotapouent and awplitude ?—or
I .

ane cwmmunication ?

I I b

bmitted

¢ etheric spuce wave above the gronnd is the

ground wave component is the predominating _

i ) from the antenua that ac-
¢ railio transmission; cither 'plane to ‘plane, ‘plane

cromnt for the results obtained with the Rogers under-
groumd and wnidersea radia tromsmission and reception? )
the grouunded componcnts or 'feet' f the gliding
Flierie sfiave waves in eniifosinity with the usual theory accepted theretofore
by the Heriman wive schosl, or do you think that 1t is due to ground m-
pulses or high frequency ceciliiting eurrents propagated thru the conducting
ledl of the earth? i . .

i3, 5 —Ih wou ghink 1hat, all things considered, and in the light of present
day radio developments. such as tbe Rogers underground and undersea sys-
tem. that radio transmission would take place with higher eficiency in free
interplunetary space, or do you helieve that our wireless signals produced at
stations on the earth are rctained witbin the atmospheric envelope of the
earth due to reflection from the “Heaviside™ ionization layer?

(t). 6. It has been hinted at by several naval radio experts and others that
it flas recently been found that the penetration of the ground wave com-
punent in radio transmission increases with increase in wave leugth, and this
phenomenon they arc inclined to believe acceuats for the results obtained
Do you believe this to be a fact?

Do _you believe that

course, become relatively more
powerful at greater distances
from the sending station, owiug
to the usual bending forward of
the wave front, Thesendingfrom
earth or huried antennas is prob-
ably accomplished as follows:

In the first place. ground citr-
rents are formed which produce
an electric field in the ether above
the earth’s surface. This field in
spreading out and npward grad-
ually rights itself and travels off
very mch like the field from an
autenna, except that it is diree-
tive.

Q-3. I do not helieve that it
is probable that any wireless
radiation passes thru the Heavi-
side layer. (Ed. Note: This
would seem to eliminate the
“Mars” radio story which has
been going the rounds of the
daily press.)

Q-6. Experiments indicate
that leng waves can be detected
at greater depths than short

oy

amteniia produces a field corre-
sponding t0 a Hertz oscillator of twice its
length.

Q-2. 1 believe that the currents in the
earth are only incidental to the presence of
the ethier waves.

Q-3. In the case of transmission Lle-
tween airplanes and the earth, the phe-
nomenon is similar. In sendimg from a
‘plane, the wave must start as a pure ether
serze which spreads downward and grounds

itself, and then spreads out longitudinally
(with a more or less bent wave front) very

much like the wave from a grounded
antenna.
Q-1 In autennas close to the grouud or

buried in the ground which, by the way, le-
have exactly alike except for a slight dif-
fercuce in static-signal ratio, the reception
is accomplished hy picking up the carth cur-
rents produced by the wave. These, of

ones, as would be expected from
the ordinary skin effect phenomenon of al-
ternating currents.

[ am very sorry I have to disagree with
Mr. Tesla in this matter, for 1 cousider
hitn the father of wireless telegraphy. His
lectures in the carly '90s contain full de-
scriptions of a wireless system superior to
anything which we actually had in prac-
tise before 1910, except for the lack of a
proper detector.

How I Believe Radio Wave Transmission

Is Accomplished

By IF. H. KROGER

Chief Engineer, International Radio Telegr;ph Co., Formerly Chief Engineer, National Electric Signaling Co.

M responsz to the request of the Edi-
tores of the EwectmicAL EXPERIMENTER,
1 give Befow my replies to the ques-
tions here submtted :

Q-1. Practically all the energy de-
livered by the radio transmitter is radiated
in the form of waves gliding on the cortit's
surface. Auy energy which may be found
1o exist in the earth’s surface is supplied
by the waves sent out from the antenna.

he poorcr the conductivity of this surface,
the more energy is taken from the wave,
and consequently the less there is available
at the receiving station.

Q-2. There must exist in the earth’s sur-
face. currents at the feet of the waves re-
ferred to in question number one. Means
for detecting these currents will give a
method of receiving messages. These cur-
rents, however, represent ouly a small per
cent of the energy of the traveling wave.
It is quite generaf[y agreed that the wave
above the surface cannot exist without the
current i the surface and vice versa.

0-3. Yes.

Q-4 Currents dite to the gliding wave.

Q-5. The “Heaviside” ionization layer
must be a boundany to the waves. One of
the explanations of the marvelous work
done in the North during the winter is the
fact that the ionized layer of the Aurora,

coming close to the earth, provides a
boundary to the waves which prevents the
usual attenuation,

Q-6. The ground losses are higher with
longer wave-lengths for poorly conducting
carth. in the vicmity of the antenna, which
indicates that a greater volume of the earth
is affected by the currents. his greater
penetration would also hold for the gliding
wave. Ground tests made some years ago
indicated that the ability te receive signals
did not depend upon the quality of the
ground nor the wave-length: therefore Mr.
Rogers’ systein probably does not depend
upon a penetration due particularly to long
wave-lengths, but upon a penetration which
is sufficient for his purposes, given by any
wave-length.

EXAMINATIONS FOR AMATEUR
FIRST GRADE RADIO OPER-
ATOR'S LICENSE AT NEW
YORK.

Examinations for amateur first grade
radio operator’'s license are heing given at
Room 603. Custorn House, Bowling Green,
New York City, cvery day after 9 a. m,,
announces Charles D. Guthrie, Radio Tn-
spector of that district.

Attention is called to the fact that ap-
plicants for amateur first grade radio oper-
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ator's license must gualify in the transmis-
sion and reception of Continental Morse
code at the rate of ten words por minte
instead of five as heretofore,

Papers covering these examinations will
be rated by the examining officer as soon
after the cxamination as possible but wo
licenses will be isswed until amateur sta-
tions arc permiited to operate.

I’LEase Notk: Dy takiug this examina-
tion authority is NoT granted to open your
station. It will be necessary after the sta-
tions are authorized te open, to furnish on
form 762, Applicant's Description of Ap-
paratus, the particulars required and await
the issuance of station license as well as the
operator’s license hefore operating the sta-
tion and form 762 cammot Le filled in and
filed until the station has been made ready
for operation as it is immportant that the
exact dimensions of the antenna and the
arnount of power to be used be stated in this
application.

You are hereby cautioned that it is un-
lawful to operate an unlicensed station, and
all amateur licenses (operator’s and station)
issned prior to the war are now void.

When authority is pranted to issue ama-
teur licenses, new station ninbers and call
letters will be given.

CHas. D. Guturig,
Radio Inspector.
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The How and Why of Radio Apparatus

No. 11. How to Make and Use a Di-
rect-Reading Wave Meter and
Decremeter.

From time to time swe zill deseribe one
particwlar fuStrument used in cither the

radio transmitling or reeciv-

By H. WINFIELD SECOR

length A, of each of the three coils varies
with the number of turns on each. the table
in the ficure providing these valucs for the
different coils. The winding in each case
cousists of one layer of No. 20 B. & S. page

coils to the wave meter cabinet is shown
at Fig. 1, and consists of two lugs made
of 1/16 inch brass and having slots at the
lower ends of each. This enablcs the opera-
tor to slip the coils on and off the binding

posts quickly. The inner and

ing set, cxplaining just hos it
tworks, and why. 11¢ have
received  s0  many  requests
from ncw reoders asking for
such  cxplanations that e
have deeided to publish this
maticr in seriol form. In the
coursc of several issucs all of
the principal tronsmitting and
recerving opparatus wall hav
been covered. The subject
for the cleventih paper is
HOW TO MAKE AND
USE A DIRECT-READING
WAI'E METER AND DE-
CREMETER.

HE present time seems
an opportunc one for
the radio student and
the radio amateur to
prepare for the forth-
coming opening of experi-
mental radio opportunities,
and we believe that no better
use can be made of the spare

time than 10 construct and

study the use of the waze
meter and deeremeter. The
accompanying text and illus-
trations show how to build a
liome-made wave meter which will give very
satisfactory service. The dimensions given
for the various parts of the instruments are
1aken from an experimental one which was
carefully calibrated for the writer,

We will first take up the construction of
the wave meter and will afterward con-
sider the calibration curves to be used with
it, and also the determination of decre-
ment.

Perhaps the first part of the instrument
that will come to hand as the student sets
about the Luilding of it, is the inductance
or rather the inductances. These coils are
also referrcd to as the crploring coils or
exploring inductances, They arc used to
pick up sufficient encrgy from a radio
transmiticr or recciving set, so as to cause
oscillations to be sct up in the wave meter
circuit, which will be of sufficient sirengtlh
to give a positive indication of resonance
or non-resonance of the circuit, and thus to
deterinine the exact period at which the cur-
rent being wncasurcd 1s oscillating.

The illustration, Fig. 1, gives the details
of construction for the threc inductances
used with this wavemeter. The wooden
forins on which the coils are wound arc
best turned on the lathe from some fine
grained hard wood such as mnahogany or
maple. The physical dimensions of the
forms are given in the drawing and the

IFial. Plates

< Active Awr Drelectric :
/ ',-Z Rotory Plate o & 4 vgs,

8y i
1) .;’. f

« v
Plates Preferablyfs 10 % “rhiek
Alvmmnvm
Fig2
Home-Made Variotie Conaenser

@

Dimenslons of Home.made Varlable Con-
denser of the Required Capacity for Wave
Meter Here Described.

Photograph of Author’'s Wave Meter Filtted with Callbrated Condenser
and Inductance Colls of the Dimensions Glven In the Present Article,

enameled magnet wire. These induciances
have been accurately cahlibrated by com-
parison with a standard wave neter at the
Radio Standardization Laboratory of the
College of the City of New York, thru the
courtesy of Dr. Alired N. Goldsmith, Di-

| Makhogony or Maple
3 v Varnished,

~ Smal!
Wood Scr

’
Outerleca Hole L
e VU e
“To Fif Binding Fo sk
Fig./

Indvctance Coii Dala @
Dimensions of 3 induc/aence Coily ]
Cort VBT |12 Turns Ne 2084 S Enom Mag wWreld: 7y lindcmis Jéoems
9 2|24 w L ‘._/~j.5 [ 7. A0
sr s 31361 v #r re e LA e 00249000 14

Detalls of Inductance Colls, Three of Which
Are Used to Glve the wave Meter a Desir-
able Range.

rector, and the specifications for building
these coils must be rigidlv adhered to.
\Where the accuracy of the instrument
within a few per cent below or above the
calibrated values is not imperative, No. 20
gage magnet wire, covered with a single
winding of silk may be used; but due to
the peculiar qualities of cnameled magnet
wire and the number of turns per inch of
winding. etc.. it will be seen that the speci-
fications here given should be carcfully fol-
lowed to obtain the inductance values in
centimeters here given. The three coils.
numbers 1, 2 and 3, have inductances of
36.000, 126,000 and 259,000 centimeters re-
spectively.

The manner of attaching the inductance
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outer lcads from the winding
of the inductance should be
carried thru diagonally drilled
holes in the wooden form, as
1s indicated by the dotted
lines, and they should be sol-
dered to the two brass lugs,
which are screwed to the
form by means of small flat-
head brass wood screws. The
wooden form may be var-
nished or shellacked before
winding, but the winding it-
self should not receive any
coating of shellac or varnish,
as this changes the distributed
capacity of the coil. Do not
use any iron in building these
inductances,

The next item claiming our
attention is the variable con-
denser, and we might say a
great deal concerning this
part of the apparatus, and
then again we might just as
well say very little. Experi-
ence dictates that this comes
out about as follows: in the
first place many radio experi-
menters would rather obtain
on the open market a small
rotary type variable condenser having
the proper capacity for use in this par-
ticular wave meter, and this should be
00086 microfarad. Of course any con-
denser having this capacity within a small
fraction one way or the ot%er may le used,
but if the student wishes to have a good
accurate wave meter, and intends to event-
nally have it calibrated or checked against
a standard wave ineter, then he will do
well to select a good sturdy and reliable
make of rotary condenser. Some of the
points to be watched in the design of such
a condenser are that it should not have the
rotary and fixt plates too closely spaced,
or else it will frequently give troulile by
short-circuiting; the rotary plates should
be accurately locked on the rotary shait
either by having their hubs molded on the
shaft or else they should be mounted on
a square shaft so as not to turn, or again
they can Le keyed on the shaft. For the
purpose of a wave meter there should also
he practically no up and down movement or
play in the vertical shaft supporting the
rotary plates. For all practical purposes,
the capacity of a rotary variable condenser
(sce lgig. 2), is determined by the usual
capacity formula using a K value of I,
which is that for air.

Many radio amateurs and experimnenters

----- Wave Meter
4 Cirevit
o L
sDet F@_ 4
Unilateral Connection of
Detector & Prione fo Wave
Phopes Meter Circyit

Usual Hook-up of Detector and ’Phones In
Unilateral Fashlon. Where There Is Suffi-
clent Energy to Actuate Detector Properly.
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will undoubtedly wish to construct their
own variable condenser having this required
capacity, and the physical dimensions of
such a variahle condenser are given in Fig.
2. As will be seen, this particular design
comprises ihree staticiary and two rotary
alnminum or brass platez. These plates
should preferaidly have a tshickness of 1/16
to 3/32 ijich so as (o be perfectly tlat and
retain their shape, sl thus waintain the
accuracy of the cundenser when once assein-
bled. The jour aciive air dielectric spaces
betwcen the plates should be exactly 1/32
inch. The diameter of the rotary plate, as
Fig. 2 indicates, should be 8-23/32 inches,
and hy cutting the Jugs on the stationary
plates as well as on the rotary plate in the
manner indicated, wilt permit of the accu-
rate interleaving of the rotary aud fixt
plates so as to give the proper capacity.
Thus we see that the two principal parts
of any wave meter are—an accuralely cali-

Scale Calibrated . .--- Hoir Line on Gloss
In I Lenglhs o
- e _~Coil Numbers on
iy Indicator

Special

N o ;
- Varfable Condenser
Krob

Fig. &

& ﬁ?ﬁ.&p’e{ﬁfﬂnw/{y Opervled)

3

HE= T - ol
- ,m.-rda_tg_r.- T

J-:a/e.: Calibrared in
Wave Lerigths or
b gv_grees

e e "lelf;ofe JScale
AL P Wonerin Dialon Var Copd,
Leaghh witn Jireaf

Cair becng Haed Frad

Three Schemes for Improving the Wave Me-

ter Dla!l and Indicator so as to Make it

‘'Direct Reading.”” Fig. 8 Shows an Auto-

matic Dijal Arrangement Which Causes the

Correct Reading to Appear, na Matter Which
of the Three Coils Is in Use.

brated precision variable condenser and an
accurately calibrated inductance. In prac-
tically all cases this inductance and capacity
of known values are connected together in
parallel or shunt as shown at Fig. 3-A.
Referring to Figs. 3-A and 3-B, the lead
wires joining the inductauce or exploring
coil to the variable condenser are composed
of two pieces of No, 16 flexihle tamp cord,
each 6 inches long. A 3-inch length of cop-
per strip joins the two pairs of hinding
posts. Fig. 3 shows one set of binding
posts being used for the inductance coil
and the other set intended for the connec-
tion of a hot wire milliampere meter or
thermo-couple and galvanometer. Ordi-
narily this latter pair of hinding posts are
fitted with a piece of copper strip about
1/16 inch thick forining a jumper,

It is well in all cases to fit a safety spark
gap across the terminals of the variahle
condenser as shown at [Fig. 3-B, as when
the wave meter is used in close proximity

ELECTRICAL EXPERIMENTER

Exploring Coil

Indvclonce

Jumper -+ Termmals, g
o

lrorn Pyriles
or Carborveidum Det

()

Cop Sfrips,

Hot Wire-"
Ammerter & wWatme

el
one s’
rrog Terms. for Decrement, £1c

Fig3
Hook-Up of wave Meler

—- T - - !ﬂ.
e 23" Gersuleg, Tube(Holium Tube Beill
g - s - imBoxEz

. .
3 r ‘0180 Jeaic
Cabines-’

ter Space For Fhones'
Coils & Eic

Arrangement of Wave Meter in Cabinet, Inciuding Condenser, Inductance, Geissler Tube,

'Phone (1,000 or 75 chm), Etc. The Diagram
Indicator Circuit, Elther

to radio transmitting sets, there is very
often a sufficiently heavy current induced
in the wave meter circuit to causeé a punc-
ture of the insnlation of the inductance
coil or a short-circniting of the variable
condenser, especially if the latter happens
to have closely spaced plates.

For indicating the maximum resonance
when measuring the wave length of a trans-
mitting set, where the induced current in
the wave meter is of course quite strong
in any case, a very good indicator, as proven
by practise and experience, is an ordinary
3%inch Geissler tube, or better yet a small
heliwm gas tube. It is best when using
either a Geissler or hetium tube as an in-
dicator of maximum resonance, to place
the tube in a small box mounted on the
lid of the wave meter, the hox being black-
ened inside and provided with a slot in the
front so that the degree of glow iu the tube
may lLe easily seen. It is also common
practise to connect a hot wire milliainpere
meter in series with the inductance and
condenser of the wave meter by removing
the jumper on the series binding post termi-
nals and connecting the meter to this; in
this case the maximum resonance, and
therefare the wave length at which the cir-
cuit under test
is oscillating, is
indicated by
turhing the con-
denser handle
until the needle
of the hot wire
meter reaches a
tnaximum read-
ing. Somne aper-
ators prefer to
use the well-
kuown detector
and telephone
receiver method
of determining
the maximum
resonance point
in the wave
meter circuit as
the diagrams at
Fig. show.
The detector
and wireless
'phones are con-
nected {(in
series or in
multiple) across
the variable
condenser for
the purpose.
This arrange-
ment is ex-
tremcly sensi-
tive. ard is the
one invariably
used in maas-
ing the wave

To Make a ‘“Direct Reading
Paper Scale at the Left and
the Top Rotary Plate in the

thru the Wind
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Shows Geissler Tube and Detector and 'Phone
of Which Can Be Used.

length of received signals. The Geiss-
ler tube or other apparatus is, of course
disconnected from the wave meter circuit,
if the detector and 'phone method is to be
used. With respect to the detector used
on the wave meter, it may be said that
either carborundum or iron pyrites proves
best, as either may be subjected to a very
strong current without harm.

Figures 4 and 5 show two more circuits
used with the wave meter. Fig. 4 shows a
detector and telephone receiver circuit, con-
nected to the main oscillating circuit of the
wave meter by a unilateral or one-wire
connection. This method is highly recom-
inended in many text books treating on the
wave meter and its uses, and at the pres-
ent time it is used on inany of the best
commercial wave meters. This connection
of the detecting circuit possesses the ad-
vantage that it cannot have any détuning
or offsetting effect on the oscillating cir-
cnit as is the case where it is placed in
shunt to the capacity and inductance com-
posing this circuit, and it is very efficient
for the purpose in hand, as with this con-
nection the detector and ‘phone receive just
a sufficient amount of energy to operate

(Continued on page 921)

——Moir Lineon
Gloss Window

Fixf Plates
L S

\~Rotary Frates

O

Position of Faper Scale on
Rotary Flate of Condenver
Firg 10

Decremeter’ of Your Wave Meter, Cut Out the
Mount It on the Varlable Condenser Shaft or on
The Decrement Is Read

Manner Here Shown.
ow When Resonance Is Indicated.
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(German Radio Apparatus Used at Metz

HE accompanyving illustrations show
the interesting radio apparaius and
antenna wmast used at the famous
German military base at Metz. These
photographs were taken by the
French Army when they entered Metz after
the signing of the armistice. The photo-

which are placed in a group at the lower
center of the front panel.

Among other things, we find it interesting
to note the very neat arrangement of the
interior wiring of the cabinet, the vartous
connections bheing run symmetrically in
straight lines, evenly spaced and held rigidly

Threo tnteresting Views of the German Wireless Statlon at Melz,
Photographed bv the S| n
Fortress Had Been Surrendared 1o the Allles Under the Terms of
the Armistice.
Elaberate
Switches for Closo Tuning,

French After the Famaous Strenghold and
The Left.hand Photo Shows Front Panel View of
Radlo Recclving_ Gablnet Wih the Numerous Dlaf
The Center View Shows the Slde of the

MORE BUNQUE.
By J. A. \Weaver.
i I} often wonder how Noah made the arc
ight.
And it sure does get my goat why insula-
tors wear petticoats.
And of what possible use is a vacuum

Cablnel Removed with the Intricate Wiring and Swlich Connectlons
Necessitated by the Clase Tuning Conditlens at Such an Important
War Time Radio Statlon, Notc the Clever Rotary Stider Control of
the Imductan-e Goll ay the Top of the Sise Lis. View av Right
Shows the Base of the Steel Radio Mast, 80 Meters In Height Which

graph of the ac¢rial nast is interesting as it
shows a very novel construction whereby a
strongly braced tower structure is formed
of steel tules or pipes, provided with flat-
tened ends thru which bolts are past. The
hase of this radio mast, measuring 80 meters
in height, is tapered to a point at the bottom,
as the photograph shows. and rests on a large
porcelain insulator. Snitable guys and pins
were used in arranging this insnlating hase
support, so that the foot of the mast could
not slip or Lreak away if for any reason
the insulator should Lreak. The mast was
well-guyed with steel cables running in dif-
ferent directions, ind the antenna was sup-
ported in umbrella fashion jrom the top of
thie mast. As the photograph discloses, a
high stcel fence enclosed the grounds con-
nected with the station to preserve secrecy.
and also to prevent any one coming in con-
tact with the highly charged aerial con-
ULUCIOTS.

The remaining two photographs show re-
spectively front and side views of the re-
ceiving apparatus used at Metz. One of the
first interesting things we note in connection
with the design of the apparatus, and
plainly visible in the side view is the rotary
control of the inductance slider. This is
accomplisht hy a lever secured to a rotary
knob, the frec end of which is joined hy
means of a link member to the slider of
the inductance in the manner shown, so
that as the handle is turned in rotary fash-
jon, the shider will move back and forth
along the coil. The detectors, of which
there are scveral in duplicate, are observed
at the top of the instrument, while an
claborate multiplicity of control handles
with graduated inductance pointers, are
provided for changing the wave length of
the primary and®secondary receiving cir-
cuits, as well as the couphng between the
coils of these circuits, and also the capacity
values used

The telephone receivers, several sets of
which may be nsed when desired, are con-
nected with the receiving set cabinet hy
means of flexible cords and jacks, eight oi

Rests on 3 Glganlle Porcelaln Insulaler at the Foot of the Structure.

The Statlon was Placed Many Feet Undefaround.

el » IS

in place by means of insulating cleats. In
the side view of the apparatus, which shows
the interior, one may perceive the ncatly
wonnd inductance coil at the bottom of the
cahinet, and as will be seen, it is square in
form with a number of inductances placed
along the form on which it is wound. This
set is designed so as to be suitable for re-
ceiving either spark or arec signals. No

ATy Gmarm

wireless Terms lllustrated—''Beat Receiver"
—Courtesy The Osclllator.

vacunm bull, detectors or oscillators are
shown, hut we know that they were used in
many of the German sets, the bulb em-
Il)lpycd Leing that devised by Lieben and
ez.
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cleaner, being as a vacuum is ahwvays clean?

And whether undamped waves oscillate
ot vibrate?

And whetler it would be murder to kilo-
watt?

And whether you can measure water with
a wavemeter?

And how a bus-line can run from place to
place without noving?

And whether it would be nice to be a
miner in the mines of Asia-Minor?

And i a condenser is over charged hy a
conductor would it cause a disturbance on
the trolley line?’

And where does the dago when nite ap-
proaches?

And how to tell when onion plants arma-
ture?

And what is the price of a drink at the
Lius bar?

And why some boohs persist in saying
a.c. current and d.c. current instead of a.c.
and d.c.?

And whether there are any sceds in a
transformer corec.

CHAIN OF RADIO STATIONS.

The cstablishment of a chain of radio
stations, approximately 30 miles apart along
the Atlantic Coast, was announced at the
headquarters of the Ist Naval District re-
cently. The statement intimated that by
this arrangement incoming vessels, when 150
or 200 miles off coast, conld determine their
position casily by communicating with shore
stations, regardless of weather conditions.
Along the 250 miles of coast inchided within
the Ist District eight stations are already
in operation.

COAST GUARD STATIONS TO
HAVE WIRELESS.

Iy the near future radio stations will be
installed at the coast guard stations at the
Isles of Shoals, at Station No. 2 a1 Cross
Istand, Buck's Harbor. Me., and Station
No. 8 at Damiscove !sland, Boothbay Har-
Lor, Me. A number 5f radio operators will
be sent to these stations.
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A Timely Reinforcement
A Copper Plated Stomach

HERE'S a Iot in being forehanded.

Mother was that way. Every Satur-

day we used to have salt fish for

dinner, so she wouldin't be bothered

with getting up anything to eat on
baking-day. That sounds like a paradox,
but it wasn’t, it was a shame, for the “bak-
ing” was very appetizing and' savory, while
the fish was—well, not so savory.

Now, when you wanted salt fish on Sat-
urday, you had to begin way back in the
week somewhere. Tuesday was a good
day because there wasn't much of anvthing
to do (on top of the regular chores) ex-
cept the ironing, and you had a

By THOMAS REED

time tripping o'er the lea and scattering
flowers—I mean the operation was the
same, not the raw material.

When one dose of water had suffered
about enough you poured it off and re-
newed it, and so on. 1f you tended right
to your business thru Tuesday and Wednes-
day and Thursday and Friday and Satur-
day morning, then by Saturday noon there
was your fish—transformed into a regular
eating fish—at least thosec who had to eat it
could: That's how you had to plan meals
in those days—no frittering away your time
at tea-dongsongs till the last minute, and

From that moment nothing was thought of
but comebacks to hand to Germany in re-
turn for her favors of the past 40 years,
with the accent on the last 4—which was
righto, and success to the job; but in the
rush of business, a very important point
was overlooked by everybody-but ME. I'll
tell you what I mean.

You know how thick and fast the cele-
brations came, along there in November?
Tliey made a record for thickness and fast-
ness that won't be heaten till “Bill" gets
back from Hell. There was the “Fake
Peace Celebration” on Thursday, and the
“Real One” on Monday. and the

chance to think. Follow me
carefully—you know liow long it
is from Tuesday before Saturday
comes around? \Well, motlher
used to plan ahead all the time,
foreseeing she was going to be
heated and tired, and all fust
up with cooking formulas, and
would need an accommodating

viand for dinner that she could
slap down most anywhere with-
out hurting it, and tell us chil-
dren to go to 1t and forget the
whole business. On Tuesday she
commenced dcodorizing the fish.

You see, while the fish abode
with the grocer, it was always
picking up scents like coffee
and spices and matches and kero-
sene, from the clerk’s habit of
wiping his hands on it in pass-
ing, and the hostler would chuck
a horse-blanket on it often
enough to give it a quaint stable
tang. But what you'd call the
basic flavor was imparted by
“Tabby"—the store cat. The
pile of codfish was the place
where the cat slept and took her
bath (the kind of dry-cleansing
a cat calls a bath); also her
refuge from stray dogs—or am-
bush, according to whether she
could lick the dog or not. The

i T
o)

“Regular One” on Tuesday. I
don't kuow how it was with you,
but by Wednesday I had food
for thought—and it was the only
kind of food 1 was able to sit up
and take any notice of.

The thought, being fed. was
mainly to the effect, how nice
it would have been if 1’d had one
of those copper-ltned stomachs
that are always being talked
about and never realized. I
don’t know as I ever appreciated
before how reliable copper is.
Viewing the ruin of my faithful
Gastric Cavity thru handling the
few ecasy objects I'd sent down
to it, 1 envied the old copper
boiler at home—how it used to
digest 3 or 4 bushels of the fan-
ily wash, or boil up a barrel of
soft soap, or a tub or two of
whitewash-stunts really exact-
g, you know-—and get away
with it year after year.

Ah me, as the fellow says,
With a tummy bnilt on the lines
of that boiler. one conld cele-
brate Peace till the cows came
home with their 16-cent milk,
and then tackle a New Year's
Eve and a couple of "wakes” on
the side, instead of rueing the

day—whatever that is—as I was*

result was you couldn’t say the
cat smelt fishy, or the fish catty,
but they smelt abonut alike! It
was a blend, like this fancy-
uamed toilet-water you have to
have pronounced for you, can
de something or other.

If you just wauted the fish for a smelling
fish, yout didn’t have to do anything to it, it
was all right as it was. But when vou
wanted to use it for an eating fsh. you had
to go to work and separate the fish part
from the odor part, or as much of it as you
could. It wasn’t dithenlt or laborious at
all, but it took time, and that's why you had
to be forehanded. You put this fish into
a good stout pan—a pan that wasn't par-
ticular whom it associated with—and cov-
ered it with common ordinary water. The
water didn't stay that way verv long. In a
few hours it was most wncommon water,
velling to heaven and casting into the air
brinches of assorted perfumes, like Spring-

To Copper Plate Human Stomachs So as To Digest the Present
Post-War Foods, Thomas Reed Here Shows Us How To Set About
Rigging Up the Necessary Apparatus.
This Treatment You Wil Be Able to Swallow Nails, Old Milk
Cans, Sections of Steam Boilers, Bricks, et Cetera, and Then the

Undertaker Will Nail You Up.

tossing on a preserved pig's foot for supper.

Examples like this gave me the same
habit of lLeing forehanded. I'm always
looking ahead and spying out some situa-
tion that’s lable to he dangerous or dis-
agreeablie, and providing against it. It's a
lucky thing T am, as it happeus, and you'll
say so, too, when I tell you.

Perhaps vou remember we had a “war”,
or something like that, recently. Well,
just when we were thinking it was going to
last forever. we began to hear noises from
the Other Side that sounded like “By gorry
we've got 'em licked!” “They're quitting !
“The warisover ' “Honk-honk !’ "\Vow!"
and other expressions of quiet satisfaction.

www.americanradiohistorv.com

When You Once Receive

doing.

But the real horror of the
situation was this; here were a
million or two of soldiers and
sailors due to come home and go
thru this celebration-thing mul-
tiplied to the hundredth-power. The big cities
were going to stuff 'em, then the smaller
branch cities, and the railroad towns, and the
liome towns—the strain all the time increas-
in as the burg grew smaller—till fAnally
they’d fetch up at “Home" itself, the one witl
the Big "H™, with Mother roasting chickens
and frying flapjacks and baking pies in a
wild eflort to make up a yecar’s deficiencies
in army rations all at one meal. All that
and only an ordinary membranous stomach
to stand it! Was there any time to Jose?
No. The copper stomach, so long post-
poued, had to be invented tont de suite if it
was going to be ready for the occasion.

Well, here it is, all ready and waiting,
(Continucd on page 927)
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The Alkaline Storage

TORAGE batteries are of two prin-

cipal kinds—(1) the lead-acid battery.

and (2) the alkaline battery. Our

attention is now directed upon the

latter. There is but one alkaline cell
of prominence on the market—the Edi-
son battery. Each
cell 1s a complete
self-contained unit
and may be uscd
alone or in con-
junction with other
cells. A typical cell
will have a voltage
of about 1.2 average
discharge potential;
the maximum dis-
charge potential is
about 14> volts at
the start. The charge
and discharge voh-
age characieristics
are given in the ac-
companying graph,
Fig. 1. While charg-
ing the cell voltage
may rise as lugh as
1.85 volts. The am-
perage will vary with
the size of the cell.
By connecting a bat-
tery of cells tn
series, it 1s  possi-
ble to run the volt-
age up to any de-
sired point; see
Fiz. 2-A. A usual
voltage for rather
short circuits — un-
der 300 feet—is 30-
32 volts. Accord-
ingly, about 30 cells

By J. F. SPRINGER

certain amount of gas; this escapes thru a
special valve. The cell is well suited to

rough usage, partly because of the tight
cover and partly because the container is of
sheet steel and not of glass or hard rubber.
The liquid 1s of an alkaline character. It

""Battery Room.”
Starage Batferles.

are requircd. The
battery used as a
unit will have a

voltage cqual to the sum of the voltages
of the individual cells. The amperage
will remain the same as with the single
cell. It is necessary, thercfore, to choose
a size of cell that will give the amperage
required for the service or else usc more
than one battery, connccting the bat-
teries—not the cells—in paralicl, see Fig.
2-B. For a 110-volt system, a large num-
ber of cells will be needed. In making
such calculations, it will be Lest 10 rate the
alkaline cell at jast alout 1 volt. Thus, for
110-volt service use 110 cells, connected in
series.

In purchasing a battery, it will be neces-
sary to decide on the voltage to be used.
There are probably more household and
similar devices on the market that are de-
signed for the 110-volt system than for any
other. At the same time, there is a consid-
erable range of such devices which are
adapted to, and available for nse on 30-32
voll circuits

The alkaline cell has a tight-fitting cover.

loses but little of its water as time gocs on.
Tn order 1o determine whether the strength
is normal, a hydrometer may he used. The
clecirolyte consists of potassium hydrate
(21 per cent solution) to which has bcen
added a small amount of lithium hydrate.
The specific gravity of the alkaline cell does
not change during charge or discharge
The normal specific gravity will be 1.210,
but this may drop at times to as low as 1.160
without affecting the cell. A brand new
afkaline battery will not develop its fult
capacity at once. After a number of charg-
ings it will scttle down to a standard per-
formance. This settlement into a standard
condition is understood 10 be due to the
improvement in the conditions of the nega-
tive plate consequent upon rcgular charging
and recbarging. This process of self-form-
ing continues over a period of from one 10
three months.

The care of an alkaline battery will ordi-
narily lLe simple. The density of the liquid
may be watched and corrected, if necessary.

A Typleal Alkellne Storape Battery (nstallation On Ship-Board. fhe

Battery Operating the Wireless Telenraph Equipment In Emerpenty.

The Control and Charging Switch-Board Appear At the Left of tha

All Radlc Operators Should Therely Understand

Both the Lead and Alkaline Types.

Cut Shows the Non-Lesking Ges Veni Fltted On the Alkaline Cell.
This Gell Has a Meon Potentfel of 1.2 Volts.

As in all batteries there will be generated a  This will usnally mean the addition of a
little water to bring the h

i 11T drometer rcading down to

’Mr- - =t R b feet 1.210. Regularity of handling

170 + gt T"T 1 1 | will probably give Detter re-

Py . o s v e i fo ;,‘,g,:.",'é’,;ﬂﬁ'm’b sluhs in an t;dkalmc l):tlltgcry

2,00 g c 0% SR than any other one thing.

3; { w'-f;;‘ ¢ .I’eé.g]ﬂ{%m’c,wa I'his is especially true in con-

£792 T A ,@eﬁ}”t nection with the charging.

L I T " (o = Ot 3323 W esercs?t A baticry may be charged
120} =11 awe | |_Ospctpecio naiipste” 1 slowly or rapidly or at a
110 - L[ e e SN I 1 medium rate. That is, it'may
100 —"Ta—';——g\_— 414 | N | he don_c no_rma”y in 7 hours,

: o S "A,,.pf,.,_,,o':f; HO WG X0 or rapidly in 1 or 2 hours, or

Typlcal Characteristic Curves for Charge and Discharge
of Edison Type Alkallne Storage Batiery. The Average
Discharge Potentlal Is Seen to Be 1.2 Volts., Fig. 1.

at a moderate ratc in 4 or §
hours. Slow, regular charg-
ing at the normal rate is to
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Battery

be preferred, if conditions make slowness
conveniently possible. \Whether the battery
is charged slowly or rapidly, evenness of
charging is always to be adopted.

Direct current only is usable in charging.
If alternating current is the only source of
energy available it
will be necessary to
convert it into di-
rect current and to
use the latter with
the battery. There
are scveral mcthods
which may be em-
ployed. First, there
is the molor-gen-
erator. The alter-
nating current is
used to operate a
molor. The motor
drives the generator
and produces the
direct currcnt for
charging. A mer-
cury arc rectifier is
another device for
converting the ai-
1ernating current in-
to direct. This de-
vice is often more
cconomical a n d
couvenient if only a
small current is to
be handled,

Of course, direct
current may be gen-
erated at once, The
equipment necessary
will he (1) an en-
gine or some equiv-
alent means of op-
erating the gener-
ator; (2) a gen-
erator, and (3) a
switchboard, It
would probably be cheaper to wuse the
current direct from the generator to
operate the lights, etc, and to dispense
with the storage battery, if the current
were required in a steady, even stream.
But curremt is not ordinarily required
thus in a home or on hoard a boat.

(Continued on page 931)
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Experimental Mechanics

THE THEORY OF TWIST DRILLS.

HE student who has been following
the past lessons in “Experimental
Mechanics” mayv now find himself
confronted by a more or less diffi-
cult task in properly utilizing a very
important tool, namely—twist drils, and

f1g.2

in the Present Article the Author Discusses
the Theory of Twist Drilis, the Shape of the
Grooves, the Piltch of the Cutting Edges,
Et Cetera. The Lips C-C May Be Consid-
ered as the Cutting Edges of Two Chisels,
Which Turn about the Axis of the Drlil.

the writer gives below a brief resumé of
the subject of twist drills and their grind-
ing. Becausc it is very essential to follow
understandinly the subject of twist drills,
a short mathematical treatise of simple na-
ture will be given in order to more readily
facilitate the understanding of the subject.

The twist drills stand in use so far above
flat drills that they are now an indispensable
too! in every workshop for metal working.
They may be manufactured by milling or
forgang two spiral grooves out of a cylindri-
cal bar, or by twisting a bar of the desired
cross-section, so that the lines originally
running parallel to the axis become spiral
lines. The first method of mauunfacturing
is today still the most common one. \When
we take a spiral drill aud turn it with the
top towards us, we shall see it as shown in
Fig. 1. dd are the spiral grooves, cc both
cutting edges, so the drill will have to turn
in the direcuon of the arrow. ee is the
solid part of drill; the top of the drill near-
est to us is the edge ¢, which unites the two
edges cc, making an angle of about 55 de-
grees with each of themn. The cybndrical
surfacc of the drill at ss, only exists: for
the part ga, tor, to prevent unnecessary

Further Illustrating the Similarity ot a Chisel
Cutting Into a Plece of Metal to the Two
Cutting Edges of a Twist Drilll.

BY SAMUEL D. COHEN
LESSON XI

friction against the walls oi the hole, the
rest of the surface is brought to a some-
what smaller diameter. Sometimes the
surface s, is gradually backed off, beginning
at the edge without a distinctly perceptible
step, as in Fig. 1. The profile of the grooves
dd. is chosen so that the intersection with
the top plane b, gives as far as possible a
right angle line C. The shape of the line &
is of lesser importance provided that the
groove d is wide enough to allow the chips
to pass easily. The dimeusion of the weak-
cst point of the drill where the edge ¢ is
found. is fixt by the demaud of strength n
the drill. The edge ¢'. which cuts very badly,
should he as short as possible. Ordinarily,
it is taken 1-10th of the diameter at the
point of the drill and gradually increases
to the upper end, for reasons of strength.

\When looking at the dril] sideways we
now see it as shown in Fig. 2; ¢c are the
sectants which form together an angle of
about 120 degrees. ¢' the connection, dd the
grooves. the pitch of which amounts to 5
10 S times the diameter of the drill. We
consider ¢c as being the cutting edges of
two chisels, which, turning around the axis
must cut chips from the metal. The form
and the position of these chisels in regard
to the metal will have to answer the same
requircments as every other cutting chisel,
which are these: In Fig. 3 A represents a
cross-section of the chisel, B the piece of
work from which the chip C is cut by mov-
ing A in the direction of the arrow.

To prevent the chisel breaking its cutting
edge—the angle a—obtained by grinding,
and therefore called the grinding angle,
must be sufficiently strong. For cutting
mild stee! and iron o is made upon an
average of about 355 degrees; with very
good steel the angle can be some degrees
smaller; with a poorer grade steel it must
be some degrees larger. The loosening of
the chip from the metal is not done at the
lowest point of the chisel, but at a, being
the point most advanced. The metal is
pushed down at a length /, Fig. 3, and there-

Don’t Miss the Next Lesson—
“Grinding Twist Drills.”

It will discuss the various factors
involved in properly grinding twist
drills, both by hand and machine
or jig. A’ real practical article
which every amateur machinist
will want to read.

after returns to its level a-d. The smaller
the angle {, which may be enlarged or dimin-
ished by the position of the chisel, the
longer i will be, and the greater will be the
resistance of the metal being pushed down.
Experience tells us how large the angle @
must be; it varies between 4 dcgrees to S
degrees for lathe and planer tools. We
shall see how great it must be inade for
twist drills. In no case may it be smaller
than 4 degrees, or the chisel will refuse
to cut.

Referring to Fig. 4. the point @, of the
cutting edge ¢, situated on the cylindrical
surface of the chisel, we find the grinding
angle a. appointed by the tangent to the
spiral and by the tangent to the linc ab,
sectant of the cylindrical surface of the
drill, and the ground top B. So the size of
this angle is determined with tegard to the
strength of the edge and practically amounts
to about 55 degrees. Then follows the
angle { in Fig. 3: where to find it. \While
turning around on its axis the drill ad-
vances into the metal. So each point de-
scribes a spiral line with the pitch equal to

www.americanradiohistorv.com

the feed of the drill for one revolution.
These spiral lines, however, are of unequal
diameter. Point a. in Fig. 4, on the circum-
ference of the drill is given in Fig. 5, as if
moving on the spiral line ¢'a, The diam-
eter of the drill being D = 1 in, and the
feed 1-50th in.: the inclination of the spiral
line is found by :

feed 1
an 8 = =
circumference S0X =
=022

= 0.00637

Fig 4

L33

Discussion of the Angle and Clearance of the
Cutting Edge of a Twist Drill.

Point a, in Fig. 4. at a distance of 1-20th in.

from the drill axis. describes the spiral line

c'c with the same pitch /t, Fig. 5, as a'a; the

angle of iuclination ¥ however, is quite a

-different one; for the case of 1-20th in. it is:

Tan ¥ =———— = 0.0637
50X 7% 1/10
17=33Y

In Fig. 5 the value /2 of the feed has been
given immoderately large for the sake of
clearness, and the angle ¥ has consequently
been drawn much larger than it is in reality.

The spiral lines, a'e and ¢'c; are the lines
in regard to which the angle i, in Fig. 3,
has to be measured. They agree with the
line a-d, in that figure, From this it fol-
lows that for point a of the drill the setting
angle i is measured in regard to the line,
inclining already 0° 22’, and therefore must
be so much greater than usually. For point
¢ this difference becomes 3° 39°. The set-
ting angle becomes a changeable value, in-
creasing towards the center of the drill. In
giving it everywhere the same value for
simplicity’s sake, that is to say the largest
cntting cross-section desired in the center,
the e§gc woulld becoine too weak at the
circuunference.

\Vith the above facts in mind the writer
will give a complete practical discourse on
how to handle twist drills, grinding, et
cetera, in the npext installment.

(To br continued)

Ol

piagram Used in Explaining the Value of the
Angles of Grinding of Twist Drillis.
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Practical Chemical Experiments
Butter and Butter Substitutes

UTTER is obtained by skimiming
the milk and putting it thru the pro-
cess of churning, the globules
coalesce and the sohid fat separates
more or less thorolv from the other
constituents of the milk. As found on the
market, butter is rarely found to contain
more than 80 to 85 per cent fat; the rest

1|
+ %

Flg. 1. Apparatus Used in Making Test
for Butter and Olgaomargarin or Renovated
utter,

being principally water, with some proteids
and lactose from buttermilk still remaining
in it, and morc or less salt or :alipeter. to
flavor and preserve it. It quite frequently is
colored with some harmless vegetahle com-
pound.

Olcomargarin is usually prepared from
the fat contained in the intestinal folds of
heef cattle. It is carefully stript from the
fresh carcass, washed, chilled and hasled
exccedingly fine. 1t is

By ALBERT W. WILSDON

ice-water. thus chilling it rapidly. It can
then be salted and packed like ordinary
butter. Two marked advantages which this
material has over butter are: (I) It is
much cheaper, and (2) owing to the ab-
sence of buttermilk and butter fats it has
much better keeping qualities. Its flaver
ranks well with second-class butter.

“Renowvated” or “Process” butter is in
gencral prepared as follows: Old, rancid,
and unsalable butter is melted in a large
vat surrounded by a hot water jacket at
a temperature ‘of about 45 deg. C. The
curd and brine are then drawn off at the
botiom, the scum being taken off at the
top. Air is blown thru the mass, to remove
the disagrecable odor, and after mixing
with some milk, the mass is churned aud
then run into ice cold water to make it
granular in structure. It is then ripencd,
worked to free it from buttermilk and
salted. It is requircd by law in some states
that this product be marked "Renovated
Butter.”

SIMPLE TEST FOR BUTTER
Experiment No. 1. See Fig. 1.

Heat about 3 grams of the sample in a
large iron spoon over a low Bunsen flane,
stirring constantly. Genuine butter will boil
quictly, with the production of consider-
able froth or foam, which may, on removal

m

Fig. 3. Test for Coal Tar Coloring in But-
ter Which Can Be Made by Anyone In a
Few Minutes' Time.

from the flame. hoil up over the side of
the spoou. Kenovated butter oc oleomar-

removed from the flame; in the case of
genuine butter these particles are small and
finely dizided, but in the case of oleomarga-
rin the curd will gather in large masses.
MILK TEST FOR BUTTER
Expetiment No. 2. See Fig. 2.
To make a “milk test” for butter, place

|

o B

Fig. 2. Set.up of Simple Apparatus Utilized
in Making the *“MiIilk Test" for Butter.

about 60 cc. of sweet milk in a wide-
mouthed bottle, which is set in a vessel of
boiling water. When the milk is thoroly
heated, a spaonfut of the butter is added
and the mixwre stirred until the fat has
melted. The bottlc is then placed in a dish
of ice-water, and the stirring continued
until the fat solidifies. [ the sample is but-
ter. either fresh or renovated, it will be
solidified in a graumlar condition and dis-
tributed thru the milk
in small particles, I,

then rendered in water-
jacketed kettles at a
temperature of ahout 30
deg. C. The scum
which separates out at
the top is drawn off and
the scraps scttle at the
bottom. The bouid fat
is then run into vats
and there permitted to
stand for a day or two
at about 27 der. at
which temperature but-
ter s just liquid. The
semi-liquid mass is then
wrapt up in cloths and
prest to remove the thin
yellow liquid oil (olco
oil} from the solid {at
{oleo-stearin). To turn
this liquid oil {oleo
oil) into a very good
substitute for butter it

umns.

BECINJ\']!\'G with this issue, “EXPERIMENTAL CI1EM-
ISTRY”, as will be noted, has been changed to “PRACTI-
CAL CHEMICAL EXPERIMENTS”
Mr. Albert W, Wilsdon. who will continue the new department,
has become familiar to our reade. s thru his chemistry articles.
There has, hoteever, been an urgent demand from our readers
for articles on everyday chemistry, practical experiments, ete.
e are. therefore. beginning with this issue a series of practical
chemistry. free from technicalities.
be welcomed by our friends.

In the samie departmant we are also inaugurating a Question
and Answer Department. and cvery reader is invited to ask any
question on chemical phases which may occur to him.
questions will be answered every month hereafter in these col-
When sending questions, they should be addrest to
“Editor. Chemistry Department.”—Editor.

For several years past,

We think the change will

on the other hand, the
sample cousists of oleo-
margarin, it sohdifies
practically in one piece,
so that it may be lifted
by the stirrer from the
milk.

By the two tests just
described. the first of
which distinguishes
fresh hutter from pro-
cess  butter or reno-
vated butter and oleo-
margarin; and the sec-
ond of which distin-
guishes oleomargarin
from cither fresh hut-
ter or reuovated but-
ter, the nature of the
sample examined may
be determined.

Every house-wile

Such

is churned with some
milk so that it can ab-
sorb some of the butter taste, then some
coloring matter is added (vegetahle com-
pound), and the mass is finally run into

garin will sputter and act like hot_fat con-
taining water. but will not foam. Examine
also the curdy particles when the sample is

www.americanradiohistorv.com

should know how to
test butter and oleo-
margarin and the important differences be-
tween them. That is one object of the present
paper. The author trusts it proves of valuc.

(Continued on page 894)
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ELECTRICAL EXPERIMENTER

This departiment will award the following monthly prizes: First Prize. $3.00; Second Prize, $32.00; Third .Prize, $1,00.

The l_)urpose of this depatrtment is to stimulate experimenters towards accomplishing new things with old apparatus or old material,
i

and for t

Make sketches on separate sheets,

$2.00 prize, and lor the third lest prize of $1.00.
We will make the mechanical drawings,

e most nseful, practicat and original ldea submitted to the Editors of this department, a monthly series of prizes will be awarded
For the hest iden submitted a prize of 33,00 is awarded: for the second bLest idea a g .
article nced not he very elaborate, and rough sketches are sutficient.

The
Use only one side of shveet.

FIRST PRIZE, $3.00

A SIMPLE WHIMSHURST IN-
FLUENCE MACHINE.
By Melville Fisk.
HE static machine described herein is
made of simple materials, is easy to
coustruct and the work does not

SECOND PRIZE $2.00

BLINKING LIGHTS TELL YOUR
FORTUN

A glance at the illustration will show
that while the magnet side of the relay is
open, the small battery motor is running, re-
volving the drum. A gear may be used if a

slow2r speed is neces-

Lopper wire

Tvoing

Brush
Neulralizng Rods

A« Drivmg Pulley
3

&ross rube hower
~Tubinng  Memograph >
needlies ~—

Collectors Le

sary. When 1ie push
button is prest, the ar-

g.'ﬁifm bells mature of the relay is
0 Brushes attracted, breaking the
E = Nevtrolizing rods motor circuit and mak-
£« Coflectors ing connection on the
6 = ischorging Arms other side of the relay

wlhich goes to the one
set of brushes on one
side of the drum. The
armnature is itself con-
nected to one side of
the battery for the mo-
tor, and to one side of
the current supply for
the lamps. On the
other side of the drum
are the brushes con-
necting to the different
rings on the drum.
These brushes also con-
nect with the various
lamps which are again
connected to the other

a0

A Home-made Static Machine Constructed from Phonograph Disc

Records.

require the use of special tools. A similar
machine built by the writer produces a
violent and steady spark discharge about an
inch or more in length, without the use of
Leyden jars.

The plates are two twelve-inch phono-
graph records of the disk type. Select tw)
which have one side blank. The tinfuil
sectors are cemented to the smooth side.
It is not necessary to varnish the plates
The bosses that keep the plates parallel ¢a
the shaft are small cotton spools, that have
a hole in them the size of the one in the
record. Fit the spools up with brass tube
bearing and fasten to the plates with glue.
A thin cloth or paper washer inserted be-
tween the boss and plate will help the giue
to hold. Rubber tire cement will hold bet-
ter if at hand. The shaft on which the
plates revolve extends out 34 of an inch
on either side of the wooden standards;
it is held stationary by a cotter pin inserted
in a hole bored down thru the top of the
standard. Glue a cardboard washer 114
inches in diameter to the inside of one of
the plates. The base and standard are made
of wood in the manner illustrated.

Make the double driving pulley from a
arpe spool such as wire is sold on.
Fasten it to the shaft by drilling thru the
shank and shaft and inserting a cotter pin
or screw. Be sure and make the groaves
in the pulleys deep enough to hald the belts
securely. Rubher bands tied together make
very good driving belts. Tie them with
strong linen thread and leave a half inch
of slack between each band. As the plates
are to revolve in opposite directions, cross
one helt.

The neutralizing rods are made from 4

side of the current
supply for the lamps.
As the button is prest,
the motor stops and the circuit thru one of
the lamps is made, the particular lamp de-
depending upon the position of the drum
when the motor stopt. In front of each
lamp is a pane of giass on the back of which
is pasied the fortune telling matter. The
front of the glass may be painted with a
thin white paint.

Contributed Ly

WILLIAM F. HAASE, JR.

/

= | I
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An Interesting Electric Fortune.Teller,
Which Will Provide Hours of Amusement.

inch copper wire bent to shape. They are
pivoted on the protruding ends of the shaft
by a short piece of tubing soldered to the
center. Press the tubing slightly together
at the open end to make it grip irmly. The
brushes are made from very fine copper
strands secured from wire such as is used
in recciver cords (gilt tinsel). Cut about
twelve strands two inches long; tie a knot
in the ceuter, and fold over so that all ends
are together. The brushes are then slipt
into the small tubes soldered onto the ends
of the rods and are fastened by squeezing
the end of the tube together.

Make the collectors as per sketch, using
heavy copper wire. The points are long
phonograph needles, fastened to the arms

www.americanradiohistorv.com

TIHIRD PRIZE, $1.00

PORTABLE BATTERY HAND LAMP
FOR THE HOME.

The articles for the construction of this
lamp can be purchased at a small sum, if
you haven't them at liome. Flexible lamp
wire is the best for the wiring of this light.

~ Mook
4
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You Have Often Wanted a Portable Battery

Hand Lamp—Here’s How to Make One at
Practically No Cost.

About ten feet of wire is needed, when a
large dry cell is used which cannot be
carried around. For a pocket (flashlight)
battery only a few feet is necessary. By
means of the hook the lamp can be hung
anywhere or in any corner on a nail, etc.
A 1% volt tungsten lamp is right for a
single dry cell. A reflector adds greatly
to the efficiency of the light.

Contributed by RAYMOND \WAGNER.

by drilling and then soldering. The needles
should be slanted slightly in the direction
in which the plate rotates. The supports
are brass tubing, soldered on.

The dischargiing arms are of brass rod of
a size that will ft in the collector support-
ing tubes. Make a small dent in each tube
so that the rods do not slip all of the way
thru. Fit balls to the ends of the rods by
boring, then pegging and soldering.

The jars are used as supports only.
Vamish them inside and out and fit with
stoppers, hored to hold the collector tubes.
A simple stopper is made by cutting a large
wire spool in half and then winding paper
around the shank to make a fit with the
jar. Before using soak the stopper in
melted parafin. Further insulation can be
obtained by placing pieces of a broken rec-
ord under the jars. Glue the jars tothe base.

In operation the neutralizing rods should
he at right angles to ¢ach other, the best
angle. however, can easily be found by trial.
The brushes should touch the plates lightly
—no pressure is necessary. The collector
poiuts should be about 4 inch away fromn
plates. Be sure that they are all the same dis-
tance away or else some will not contribute
to the collecting. The distance between
the plates should be alout !4 to 4 inch.
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A Simply Constructed Gas Generator

MONG the automatic gas generators on
the market there are few within reach
of the average experimenter. To meet

this condition, Prof. C. D. Dilts has re-
cently developed a generator which may he
easily and cheaply constructed. In experi-

Different
Generator”

“This IlNustration Shows the
Parts Composing the *Gas
Here Described.

menting with qualitative analysis a constant
supply of hydrogen sulfide is essential.
This gencrator. being seli-regulating, will
furnish a constant How of hydrogen sul-
fide. carbon dioxid, or hydrogen. The prin-
ciplc of operation is the same as that of
the well-known Kipp generator, namely that
when the gas formed is not allowed to es-
capc the solid material is automatically
raised out of the liquid. but when the pres-
sure is relieved the solid substance is low-
cred into the liquid, and the generator be-
gins to function. As will be seen in the
drawing, the four parts are: first, a glass
jar or container; sccond, a bottle of shight-
ly smaller diameter, with the bottom re-
moved, and fitted with a stopcock in the
top; third. a lcad basket for holding the
solid material; and fourth, a small wash
bottle.

The glass jJar may he easily made by cut-
ting off the top of a large bottle. here

By IVAN CRAWFORD

are many methods w hichi may be employed
in removing the bell of the bottle, hut by
far the best and surest is the one described
helow:.

Several long strips of newspaper, about
an inch wide, should be soaked in water and
wound about the bottle in two bands at the
place where it is desired to break the bot-
tle. About a quarter of an inch shouid be
left between the two bands. The bottle
should then he slowly revolved with the
hands, allowing a blow-pipe flaine to play
upon the exposed part between the bands.
When this portion is heated sufficiently the
application of a drop of water will cause
the glass to be evenly broken. The edges

should then be smoothed on a soft grind-

stone. The bottorn of the smaller bottle is
removed in the same manner.

The sheet lead for the basket may be pro-
cured at any plumbing shop. It may be

Sectlional View of Gas Generator.

easily bent to the required shape, leaving
small holes in the bottom to allow the acid
to enter. The basket is suspended by means
of a closed piece of glass tubing, bent to
form a hook, which tuus thru the two-hole
stopper. The delivery tube from the bottle

4‘4‘

Completely Assembled Gas Generator and
Wash Bottle,

may be fitted either with a glass stop-cock
or with rubber tubing and metal pinch-
cock. Altho not absolutely necessary, a wash
bottle is a desirable addition to the genera-
tor, as it not only steadies the flow but
cleans and purifies the gas.

The apparatus should now be assenbled
as is illustrated in the drawing and photo-
graph. The solid material. such as iron
sulfid (when H.S is desired) is placed in
the lead basket and the dilute acid in the
glass jar. When the smaller bottle is placed
i the jar the acid, reacting with the iron
sulfid, engenders ‘a flow of H:S which
forces the acid out of the basket if the stop-
cock is closed. \When the stop-cock is
opened, the gas escapes and allows the acid
to touch the iron sulfid, again causing the
formation of H.S. Thus gas is always
easily procurable without waste of material.

TESTED CHEMICAL LABORA-
TORY STUNTS.

1. Spoans That Will Melt in Hot !N ater.
—Fusc 10ogether in a crucible 8 parts of bis-
muth, 5 of lead, and 3 of tin. ’Phesc metals
will combjne and form an alloy, of which
spoons can be easily made which possess
the remarkable propecty of melting in hot
water, coffec or tea

2. A Self-dancing Egg—Take a thin glass
tube about 3 inches long and fill it with
mercury then seal hath ends with good hard
wax. Next have an egg boiled and then
brcak a small piece of the shell from the
smaller end and thrust the tnbe with the
mercury in, lay it on a table and it will not
cease tumbling until the egg is cool. The
same can be done by taking a small bladder
putting a little mercury inside and blowing
it up, then warm the bladder, it will skip
about as long as the heat remains.

o Gize a Piece of Charcoal a Coat of
Sik-cr—La\ a crystal of silver nitrat upon
a piece of burning charcoal; the metallic
salt will catch fire and will emit sparks of
various colors. The silver is reduced. and.
in the end, produces upon the charcoal a

very Dirilliant and beautiful appearance.

4. In Water But Not {I'et.—Powder the
surface of a large or small vessel of water
with some lyco (Yudmm, which may be ob-
tamed at any drug store; you may then
challenge any one to drop a coin into the
water, and that you will get it without
wetting your hand. The lycopodium ad-
hercs 10 the hand and prevents its contact
with the water,

5. Artificial petrifactions (1urning into
stone).—In a rctort place a small quantity
of pounded fluur-spar and sand. and pour
upon it some sulfuric acid; fluosilicic acid
gas will be disengaged, ho]dmg silex in so-
lution. The subjects you wish to petrify
must be moistened with water and placed
in a vessel connected with the neck of the
retort, the silex will be precipitated upon
them like a frost and will have a beautiful
appearance. It will wear for years. Note—
Do not breathe in this gas.

6. An Lrperiment With Sugar—Take
ahout 5 or 6 pieces of lump sngar and place
them in a cup; next pour about 3 tea spoons
full of boilinF water upon them, and then
add some sulturic acid. 1t is truly a won-
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derful spectacle, and more instructive than
reading, to see the sugar turn black, then
boil, and now, rising out of the cup in a
black color. It is now charcoal.

7. To Melt Steel—Heat a piece of steel
to redness in a fire, then hold it with a pair
of pincers. In the other hand take a stick
of hrimstone or roll sulfur and tonch the
piece of steel with it. Immediately after
their contact the steel will melt and drop
like melted butter.

8. Lxplosion Withouwt FHeat—Take a
crystal or two of nitrat of conper and
bruise them ; then moisten them with water
and roll them up in a piece of tin-foil, and
in a minute the 1oil will begin to smoke and
soon after will take fire and explode. Un-
less the crystals of copper are moistened, no
heat will he produced.

9. To Meit Lead in Paper~—~Wrap up a
very smooth piece of lead in a piece of
paper, then hold it over the flame of a
taper ; the lead will be melted without burn-
ing the paper providing there are no
wrinkles in the paper and that it is in con-
tact with the lead everywhe

Contributed by EUGENE MCGO\VAN
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Electric Engraving Apparatus
(1,289,000; issued to Andrew M.
Robinson)

An electric engraving apparatus
employing a sowrcce of electric cur-
rent forming an arc to prodnce the
engraving. It consists of an ap-

<

paratus emfﬂoycd with graduating
tools, etc., ior marking metal parts
of machines, etc. A Further ohject
in the invention provides an auxil-
1ary electric current or eircuit con-
nected 10 the pencil, and means in
the pencil for controlling the make
and break of the auxiliary circuit,
to open and close the nain circuit
so as 1o prevent arcing when it is
raised from the work. This ar»
paratus eliminates this ohjectionable
featnre. The case contains a trans-
former, also a number of switches,
by which the character of the cur-
rent may be varied at will,

Current Modulator
(1,288,117; issuved to Francesco
Morano)

The chief object of this invention
is a metallic microphone for high
currents, which microphone is con-

stituted hy one or more mectallic
+ -
A ((‘ F %
41 M
EHEHEIE
LA AR

gripping _<omntacts, which gripping
contz¢t is formed of two contact
elements, so arranged that one of
them grips the other. The vihrating
element is firmly mounted by the
diafram, while the other element is
supported by such means that the
pressure of the contact which is
formed hy hotb elements aceurately
alfects it. In consequence, the elec-
trical resistarnce of the contact itself
may he capable of varying in rigid
conformity with thc vibrations of
the diafram according to the ampli-
tude of said vibrations.

Apparatus for Locating Sunken

. Bodies
(1,287,907; issned to Patrick B.
Delany)

Sunken ships and bodies, by the
usc of this invention, may he {nund
very readily. 1t is an electrically
operated device, used with some
form of communicating device, such
as a telephone receiver, and acts
upon the principle of the circnit
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heing closed, and having normally a
certan definite resistance, ie.. the
inventor docs not use coils condnc-
tively or otherwise for the detec:
tion, The bare electrode is lowered
by means of an insulated wire thrs
the water, and depends upon actaal

cuntact with some metallic body tor
its location. The circuit is formed
tbru a pair of sensitive head re-
ceivers, the bare electrode, the
water and the clectrode, and nor-
mally is of high resistance.

Recording Telephone

(1,290,621 ; issued to John F. Mal-
thaner)

A new form of recording tele-
phone, morc or less on the style of
the dictating telephone. A device in
convenient size and weight for use
on office desks, etc. It is so comn.
structed that it may be used for
receiving direct dictation over tbe
phonograph, and also may be nsed
to receive telephone messages from
the ordinary tclephone receiver, and
in tbis manner to record the same
on a phonograph rccord. FParticular
attention is attached to a new forin
of reed diafram constructed of the
same width from end to end: ap-
proximately at its ceuter is mounted
a square soft iron disc held in
place by clips, which on its under-
side has a holder for supporting

the saffire point of the phonograpi.

e il

Advertising Lamp and Radiometer
(1,290,749, issued to Edward J.
Tluut)

The device consists of a motor op-
erating on the principle of the radio-
meter, in which the moving motor
elements are cansed to rotate upon
their axes by the action of light.
The device is primarily intended to
be inserted with the enclosure of
any ordinary incandescent lamp bulb
and combined with the filament sup-
port in a manner permitting the
use of the usual lamp filament, so
that the light issning therefrom
shall cause the rotation of the sev-
cral motor, vanes. The motor ele-
ment consists of a series of vamus,
preferably four or more, which =re
silvered upon one side and black-
ened upon the other side with car-

bon or lamp black.

Radivm-Applicator
{1,288,048; issued to George Kunkle)
A radium applicator adapted for
the use of radinm and other radio-

active salts. The applicator is prop-
erly calibrated in advance and so
arranged that the physician wusing
it can accmrately mcasure and ad-
minister by any of the approved

.and 1the other face having a

methods the correct dosage at any
moment by a simple adjustment oi
its parts.  This instrument awo-
matically and evenly irradiates sur-
faces of widcly varialle areas, as,
for instance, areas of from one nul-

limeter to thirty-two centimeters in
diameter.

Secondary Or Storage Battery

(1,285,660; issued to Bruce Ford)

A new type and forth of storage
battery, its principal object being to
minimize leakage between cells and
still have a multiple voltage battery
of suthicient strength to withstand
the stresses and wear acting on such
a hattery. The structure may be
described as a nwnber of plates
having a central portion, one face
provided with a negative formation
0S1-
tive formation, with a rim project-
ing_beyond both formations se as

to fit and be prest into soft rubber
tubing, which will make it non-
leakable. The spaces between are

filled with an electrolyte, which may
be any plain liquid, or else held
soaked i blotting paper or sowme
other gelatinons formation.

Method of Telephonic Transmis-
sion Without Return-Wire

(1.287.180; issned to C. Bardeloni)

A new method of transmitting
speech without a return wire. It
is sometimes necessary to use a
single wire for tclephonic trans-
mission without carthing its end.
A condition like this might exist in
connection with an observation bal-
loon where the stringing of the
separate telephone cable would not
be feasible. ['nder these conditions
the circuit does not close by con-
ductivity, hut remains as an open
cirenit, the return heing formed by
onc or more metal comdnctor
squares, ¢lectrostatically and elec-
tromagnetically connected between
each other. This invention has the
object of cffecting telephonic trans-
mission by the variations of the
electrostatic aud  electromagnetic
conditions, without any metallic
condictors, or the earth, connecting
the extremities of the system.

!
(%
|

Compass-Gyroscope
(1.289,813: issued to Emil Klahn)
The invention consists primarily in

mounting the gyroscope so that at
all times it is unaffected by gravity,
and in utilizing this potential func-
tion of the gyroscope to regulate the
position of the controlled mcmber,
when a disturhing ferce is acting on

—

W

the gyroscope. lts application is
mainly a nou-maguetic compass,
when such disturbing or directive
force results trom the rotation of
the carth, and for movements and
changes m the course of a vessel
carrying the compass, and apparcut
rotation of the compass card or con-
trolled member taking place and
servipg as a measure of the change
in cowrsc. The gyroscope is a
tneans to partly suppress freedom of
rotation about its vertical axis and a
frame within which said gyroscopc
is pivotally mounted. A resilient
means is connected with the frame
adapted to work on the gyroscope,
when the control member or com-
pass card is in connection witb said
frame,

»

Thermostat

(1.287,188: issned to Henrich Beck)

A new design of thermostat, which
to a certain extent elithinates many
of the troublesome factors of the
cid style instrument. This type of
thermostat is one which employs
hut cne movable contact, the other
bowg fixt, altho adjustable, and th=
two thermostat elements generally
control the single movable contact,
in response_to a variation in tem-
perature.  Bant only one is suhject
to the action of radiant heat, and
acts directly upor the carrier, and
the:eby acts directly npon the mov-
able centact. The heat ray

may he concentrated on the ther-
wostatic  element by means of a
condensing lens. When the element
is at a normal roem temperature it
is straight, hut when the radiant
lieat strikes the thermostatic ele-
mert, then it curves slightly upward,
moves a crabk upon the carricr,
whichh presses the fixt countact,
thereby closing the circuit.

www.americanradiohistorv.com
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JAmaleurs:

ur Amateur La atory Contest is vpen to all readers, whether subseribers or not.  The plotos .1;,.....,:d for best arrangement and efficiency of the appa-
Taty To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre-
iers to light i . We pay §3.00 prize cach month for the best photo.  Address the Editor. "With the Amateurs’ Dept.

"

“Amateur Klectrical Laboratory™ Contest
THIS MONTH'’S $3.00 PRIZE WINNER — RAYMOND L,-CASSELL

EREWITIH I prescnt three pictures of my Electrical Laboratory. Ia this “Lab” you can find anything from a binding post to a six hundred
thousand volt Tesla coil li have construcied two high poteutial trausformers and oue welding transformer with an output of three volts
and five hundred amperes. Practically everything in this *Lab” was built by me. There arc several mnotors. both A. €. and D. C., dynanios,

about a dozen sparl: coils, transformers, storage batterics, small steam engine, rectifiers, Tesla coil (Oudin type), switches of all kinds, telegraph

instruments, condenser®, volt and ammeters, et cetera. I can get a twelve to fourteen inch spark from the Oudin coil. If the spark is not
drawn off, it will hrush cischarge to a length of ten inches, crackling and waving like a thing alive. I perform some very interesting expcriments
with the coil. I also have 2 small storage hattery set with a separate switch-board for charge and discharge. 1 have a search-light (arc), which
will throw a beam about two miles. I operate this on a 110 velt circuit with a transformer built for the purpose. I am now building a 330 watt
). C. dynamo. 1 cxperiment with about everything going and a lot more.—Raymond L. Cassell, Roanoke, Va.

HONORABLE MENTION (1 year's subscription to the “‘ELECTRICAL EXPERIMENTER")—J. H. ENGLAND

EREWITII arz photographs of my Laboratory. In one of the photographs may be scen my “\Wireless Table,” which contains all the different
H instruments uscd for both sending and reeciving. The transmitting set comsists of a 3f K. W. step-up translormer, condensers, spark gap,
key, mnmeter, ¢t cetera.  There is also a I inch spark coil for sending short distances. For receiving I have used successfully (bciore the
war) a tuning coil for short distances and a loose coupler for long distances. in connection with a silicon dctector, 2,000 ohm Brandes' phones, H
loading coil, variable and fixt condensers. To the left may Le scen my switch-board, which is home-made. It comtains a number of diffcrent
switches, a buzzer, a lamp resistance. and a pilot lamp. To the left of the switch-board there are several shelves on which are different electrical
books, such as *llawkin’s Electrical Guides,” ldouston's **Electricity in Everyday Life,” and many others. There are various other instruments
¢n this table, sueh as telegraph key and sounder, eleetric fan. Solderall torch, and au interrupter. Another photegraph shows the chemical and
1d photographbie table.  This table consists of a complete developing and printing set. To the left will be seen the printing box, which is home-
ade. The framc is an Auto Mask Printing Frame and is securcd to the box by means of small hooks, so as 10 permit it to be removed easily.
fnside therc is a red and a white light. Teo the nigh* there are a large number of chemicals, such as mtri¢c acid, bromin, sodium, et cctera. This
part of my “Lab.” comes in handy when I need = n:cture of some electrical experiment. This laboratory is the resuit of but one year and a half
of earnest work and study.—]. Il. England, 50° L:orge, Greenwood, Miss.
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1

Jazz Stokes on Wireless Dope

66 SAW a while back in a paper that
Testa and Marconi were expressing
their ideas on interplanctary wireless
communication, It don’'t look very
reasonable to me that it could be
done in the way that they proposed it, but
I don't say that the fedt is im-
possible,” remarked Jazz Stokes
the other night.

“How does a wireless wire?”
asked Bender.

Heliney Hertz — Who

While
Around Spark Coils and a Micrometer Spark

Monkeying

Gap, Fell over the Hertzian Wave.

“It don't. wire, that is why they call it
wireless,” returned Jazz.

“Well,” T put in, "of course, Punk and [
know all therc is to know about wireless;
but for Bender's sake I wish you would tell
us a little about wireless.”

“You are probably familiar with the Af-
rican tum-tums and the [ndian signal fires.”
he began. “They were the original form of
wireless.

“A scientist by the name of Hertz. Herr
Heinrich Hertz, got to monkeying around
with spark coils and developing the mi-
crometer spark gap or rcsonator. This
apparatus worked on the principle that
electro-magnetic waves radiate from a point
of discharge. The twinkling spark be-
tween the gap was due to induced cur-
rent, being virtually a secondary coil
of one turn. Well, this set Heiney to
deducing, and he deduced the present

Hertzian theory of wireless wave
radiation.
“While Hemrici, never having

caught up with the second syllable of
his first name, died a poor man. Nick
Tesla hadn't been napping either. The
whole wireless dope to this bird was
an unsealed book as early as 1893, when
Marconi still slid down the bauister in
hiis knickers. Thus we see Nikola two-
stepping it nonchalantly to the Pat
Office, where he grabs the first REAL
wireless patent along in 1900. The old
boy had 1t all down in black on white,
aerial, ground, spark gap. ¢t al—the
real, honest to goodness dope. This
earned him the title of “Papa of the
Wireless,” But in those days there
were no detectors and few experimen-
ters to hoot. So the then wiseacres
sniffed at Nick’s Patents, tapt their
foreheads significantly and made
known that this wireless stuff was all

By EMERSON EASTERLING

loco, bunque, and then some. The same
ginks today however sing a different tune
and admit that in 1900 gI'HE\' were fast
asleep and deader than an Egyptian mummy.
with heads as solid.

“Then along comes Kid Marconi and
devils around with oscillators,
sending waves thru buildings
and other masses until he gets
to work and builds a real
wireless telegraphing station.
By sticking his aerials up so
as to clear the buildings and
other masses he finds that he
can send and receive for miles
instead of blocks. In 1901, on
the twelfth day of December,
he shoots a “can-you-get-it’
across the Atlantic—and they
got it. Soon all the first class
vessels were equipt with
radio men and added an-
tennae to their rigging. so that they could
let the world know that all was off with
them by their C. Q. D. and S. O, S. yelps,
instead of leaving floating spars upon the
briny deep for some brig to sight later.

“Marconi went on improving his appa- /

ratus and handled the financial end so that
besides being a first rate experimenter and
Ttalian gentleman of standing, he don't have
to eat macaroni with a pencil.

“The world wallows along. and the pat-
ent offices pile up the documents in the
wireless department, when an ardent bird,
Dr. Lee de Forest, waltzes on the stage of
industry to the tune of ‘N’ EVERY-
THING' and shows us somcthing. You
might mistake it for an incandescent bulb,
but it is as much like a light globe as a
Victrola is like a centre table. \We call it
the Audion Amplifier, and with it in your
receiving set you are able to make a squeal
a scream. The wireless nuts first found
that it was a scream when the ionizing sun-
light failed to close the Hula-hula island
and 'Frisco communication i1 the wee sma’
hours of the morning, after the hour that
the other detectors went bad on ‘em.

“For Bender's sake [ will give you
'Nicks'* the line up on a simple wireless
station. First the transmitting apparatus

\, S
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Kld Marconi Who Devlled Around Osclliators and

Shot *Can-You-Get-It'” Across the Atlantic.
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obtains its juice from batteries or other
sources. Is that plain? Yes, well next
there is a spark coil that steps the voltage
up to a dangerous stage and a spark gap that
lets the high tension current hrcak down
across the air space. This discharge sets
up an oscillating currcat of high frequency.
To increase the efficiency there are con-
densers inserted in the circuit—these store:

o

Doc ‘“Nick” Tesla—Papa of the Wilreless,
Who Grabbed the First REAL Wireless Pat-
ent In 1900

up and discharge the juice like a nigger
squirting prune juice thru his teeth, only
very much faster.”

Taking a pen and pad from his pocket,
Jazz proceeded. It is like this—see the K
is the key : C, coil ; ¢', condenser; A, aerial;
G, ground: and B is for the source of
juice. Then the receiving station is like
this—A. aerial; D, detector: R. receiver.

There is added more stuff to sensitize
the layout, but they would only look
like a teleplione central station wiring
diagram here on paper, and besides,
there are more different kinds than
there are ways for a young boy te go
wrong.

“In Guglielmo Marconi's original
contraption the Signor used a coherer.
where: we use a detector or aundion
now. The coherer works by being
welded by the incoming waves, the
clectrical resistance being less when
the filings in the coherer are welded.
The current is so regulated that when
the wave waltzes in and unites the
nicket and silver filings, the sounder
that is connected in the circuit bangs
down with a faint tap. The coherer 1s
tapt by a de-coherer, jarring the nickel
and silver filings loose for the next dot
or dash—ad infinitum.

“The detector rectifies the oscillating
current, making it fit to vibrate the
diafram on the receiver that the ‘Radio-
bug' has glued to his ear.

“The andion is an incandescent hult
with a parallel grid and plate, work-
ing on the theory that current will flow

“That word is Kick and not Ilick. Kicl
is a San Francisco slang word—it means al-
most anything, originating from a kick in
booze and new ap T\‘ing to almost anything,
good, bad, and indifferent.

L0 (Continucd on page 911)
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ELECTRICAL EXPERIMENTER

The ''Oracle” s for the sole benefit of all electrical experimenters.
{.}he benefit gr all, but only matter of sufficient interest will be publisht. Rules under which questions will
e answered:
1. Only three questions can be submitted to be answered.
2. Only one slde of sheet to be written on; matter must be typewritten or else written In Ink. no
penciled matter considered. :
Sketches, diagrams, etc.,, must be on separate sheets,

be answered by mail freée of charge.

April, 1919

Questions will be answered here for

Questions addrest to this department cannot
4. If a quick answer is deslred by mall. 2 nominal charge of 25 cents is made for each question.

If the questions ental! censiderable

research work or intricate calculations a special rate will be charged. Correspondents will be Informed as to the fee before such questions

are answered.

500 K. W. DYNAMO DEVELOPS
BURNT SPOTS ON
COMMUTATOR.

(990) Geo, \W. B., Chicago, IlI, inquires
of the "Oracle”:

Q. L. \What causes coinmutator bars to
burn. blacken and roughen up in the fol-
lowing manner? There arc about 4 bars
under a set of brushes and every set of 4
bars spaced equally between centers of field
poles will blacken. Description of ma-
chine: D. C. 500 K. \V. rope drive, 8 poles,
compound wound. 220 volts. Even airgap
ali around., commmutator undercut, commu-
tator true. field coils equal strength, no
reversed coils, o overload. inachine runs
alone most of the time; sometimes in par-
allel with a 130 K. \V. Brushes have a per-

g

A Large Dynamo Armature Develops 8Burnt
Spots on the Commutator at Equally Spaced
Polnts, Corresponding to the Pole Pltch. One
of the Remedies Suggested Is That the
Armature Be Equipt with Balancing or Cur-
rent Equalizing Rings, as Here lilustrated,
which Shows Them Applled to a Paraliel-
Wound D. C. Oynamo Armature. These
Rings Help to Equalize Any Heavy Cross
Currents In the Armature which Might Pro-
duce Such Trounies.

fect gloss, practically no sparking. Four
hundred segments to the commutator. all
tight. Sanding commutator stops the trou-
ble for 2 to 6 months. \What causes it?

A. 1. We werc particularly interested in
the phenomenon you describe where the
500 K. W. D. C. dy¥namo, which altho ap-
parently in perfect shape and maintenance,
develops burnt spots all around the com-
mutator at points corresponding to the
spacing of the brush studs.

The Editor of the Oracle, while serving
as engineer in a large power house some
years ago, had similar trouble, and it prac-
tically defied solution by any of the cxperts
who attempted to remedy it. Also in this
case. it is clearly recollected that the ma-
chine, of about the size you mention, was
in very fine running condition, and every-

thing semed to be in favor of its perfect
operation.  But still these spots developed
just as vou state. After some thonght on
the matter it would seem from later experi-
ences, that some of the following troubles
might be the cause of these burnt spots
appearing ou the¢ commutator

g A R G "|H]Ilﬂlll]iﬂlmllllllIliﬁ!lllmﬂﬂmllﬁﬂlﬂﬂﬂ]f_:‘;”

ODD PHOTOS WANTED AT
$1.00 EACH!!!

Now ts the time fo make yaur
Kodak pay for !.IJ("f i a real prar!i-
cal way. H’e are after intcresting
photographs of out-af-the-ordinary
eicctrical, radia and scientific sub-
jects and arc willing 1a pay $1.00 cash
for cvery onc we can use, Please
= pear in mind that for half-tone re-

production in a magazinc, a photo-

graph should be partieularly sharp
and clear. Of course, if a subject
happens to interest us particularly
well, we can have the photo re-
touched. Far the general run of sub-
fects, however, it does not pay to go
to such cxpense. Therefore, please
take pains ta properiy foeus and cx-
posc your pictures. It often happens
that a rcally mediocre subject wwell
pthotographed wins approval over an
excellent subject paarly photagraphed.

And don’t send us plate or film “nega-

tives”: sead wnmounted or mounted

“prints”, preferably o light and dark

one.,

As to what to photograph: ¥ell,
that's hard for us to say. We lcave
that up io you, and evcry readcr now
has the opportunity to beeome a re-
porter of ihe latest things in the realm
of Electricity, Radioe and Science.
Rut, please remember—it's the “odd,
novel or practical stunts” that we are
tnicrested in. Ewvery photo submitted
should be accompanicd by a brief de-
seriptian of 100 1o 150 words. Give
the “facts”—dan’t worry abou! the
style. We'll attend ta that. Enclose

= stamps if photos arc to be returned
and place a picce af cardbaard in the
enwelope with thewm to prevent muti-
lation. Look around your town and
sce what you con find that's inter- =
esting. :

Address phatos to—Editor "Odd
Photos”, ELecTrRICAL EXPERIMENTER,
233 Faton Strect, New York City.

S O O O R

1. From experience with several smaller
machines, especially motors on elevator
service, it would seem that field discharge
currents, which are often of very high in-
stantaneous e.m.f. value, would he Lable to
cause this burning. The remedy, or rather
safeguard, against such trouble from this
source would be to provide a field break
switch fitted with an extra contact, so that

LR
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when the switch is open half-way it makes
connection, so that the field can discharge
thru a resistance. This resistance in some
cases has been formmed of a lamp bank. and
if you try this, yon will be surprised to see
how brightly the lamps flash up whenever
the field switch is open, ie., wlhen the dy-
namo is bLeing shut down and after the
main D. C. bus-bar switch has been
opented. The field magnet, of course, pos-
sesses very high self induction, and when
the field switch is opened, a very high self-
induced current occurs in the field wind-
ings, tending to prolong the magnetization,
and causing therefore, a very heavy current
of high c¢.m.f. to occur when the switch is
suddenly opened. Practically all dynamos
above 50 K.\V, capacity are and should be
provided with proper protective field dis-
charge resistance and held break switches
of the type described.

2. It secms that insufficient brush tension
wouid also cause this trouble, not perhaps
while the machine is rotating at its normal
specd and load, but due to a tendency which
the brushes in such a case might have 1o
jump when the machine was started.

3. Another possible but hardly probable
source of this burning might be traced to
hard commutator bars. High mica would
also cause the trouble, but as you state, in
your particular case the mica lias been
undercut.

4. Trouble is often experienced in power-
station work where two or more dynamos
are run in parallel, and especially if there
is any weakness in the design of the equal-
izing circuit hetween the two or more ma-
chines, which may cause heavy cross cur-
rents to pass between the two machines.
As you will readily conceive, such a current
which might be caused by a parti | unbal-
ancing of the load between the two ma-
chines, might cause a moimnentary and in
fact a fairly high em.f. transitory current
to pass thru tlie brush and commutator sys-
tem of one of the machines, and such a
current would (end to have the effect of
producing the burnt commutator.

S. Another trouble which would seem to
point very strongly as a frequent source ol
this trouble, and oue also that is very often
overlooked entirely, is the wuncqual distribu-
tion of the armalure current in such a large
machine as tlus. The Editor recollects a
case at one of the southern universities a
few years ago, where no end of trouble was
experienced in the operation of a large
D. C. generator unit, due to this very rea-
son, i.e, the unequal distribution of the
current thru the armature windings. This
defect in design, for that, of conrse, is what
it 1s, causes a numnber of current paths to
e sct up periodically around the armature,
and comparatively heavy currents will start
flowing around these paths, their arca being
that enclosed heiween the axial lines of the
two field poles in most instances. In the
case in question, thiz was finally solved by
the proper designing and installation of

(Canlinued on page 888)
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The Opportunities
In Draftsmanship

By CHAS. W. MOREY
President Chicago Technical College

During the twenty-
five years in which I
have had exceptional
opportunities to observe
the progress of techni-
cal work of every char-
acter, I have never
known of such oppor-
tunities as exist today
for competent drafts-
nien.

Very naturally the
war had a great effect
in producing the present conditions. Men
were called from the drafting roomn to the
trenches, leaving great gaps in our industria)
organization which have not yet been filled.

And now when the war is over, we find 1nany
men not returning to their old jobs. We see
business pushing harder than ever for markets.
We hear of great building operations to be
undertaken. We see a vast area of Europe
devastated bevoud description, to be rebmlt
and very largely I believe with American ma-
terial and with the help of Ainerican technical
experts,

When it is considered that the draftsman
must be emploved on every detail that goes
into the manufacture of structural work of
every kind. machinery, ships, railroads, bnild-
ings. etc., the vast field for men in this pro-
fession can be somewhat appreciated.

The problem before thousands of ambitious
voung men is not whether to become drafts-
men or not, but how and where to learn most
quickly and thoroughly.

Formerly it was necessary to attend a resi-
dent school, which often meant giving up a
position and spending tine as well as noney.
It also often meant, if a man wanted to gradu-
ate, taking studies not really bearing upon
technical training. Some got their training
in drafting rooms of factories, architects’ of-
fices. or other places where they started out
as boys and slowly worked their way up.

It has remained, however, for correspond-
énce instruction to give every man a chance
to become an expert in any branch of drafts-
manship without leaving any job he may have
and as quickly as his industry will let him
pass from one lesson to another,

The Chicago Technical College by its method
of training has prepared and is now preparing
men everywhere to study in spare tiine at
home and then to step into high-paying posi-
tions.

By this method no time is wasted on un-
necessary branches. The student gets exactly
the training he will use in practical work and
in every casé he has the direct personal in-
struction of specialists in the branch he has
selected.

Before he decides about enrolling, any man
can easily find out just how well qualified he
may be to follow Draftsmanship. A test les-
son is sent free to show the plan of instruction
and to give the prospective student a chance to
“size himself up.”

We are ready to help ambitious men to get
into this great profession with the least ex-
pense of tuime and money. \We lere know what
the opportmnities are. The calls we have to
furnish good draftsmen to every kind of an
organization prove every day that the job is
always ready for the man who can fill it. If
young men throughout the country could only
realize what a future there is in Draftsman-
ship, many a one now wondering what his
future is to be would come to a quick decision.

1 hope that every reader of the Electrical
Experimenter who 1s now doubtful about the
calling he is to follow will write for informa-
tion on one of our Drafting conrses. If in
doubt abont which branch to take up, a letter
sent to me personally will bring suggestions
based on my own experience and that of our
staff.

ELECTRICAL EXPERIMENTER

Make a Bigger Income

Learm Dra
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men now. Sti
greater demand in
7 prospect. War over,
LY buildingistobe resumed
¥ and manufacturing to

expand to meet home and
foreign needs—which means
plenty of good positions for
draftsmen. Take up this paying pro-
_fession. The Chicago ‘‘Tech’” method
is the quickest, easiest way to become a
draftsman in spare time while you hold
your present position, That proved before
you pay a penny. {See free lesson offer below.)
Send coupon. Learn how to earn

3235 to ¥100 *®

aWeek or More
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at interesting work with opportunities to rise to superintendent, manager,
or other executive positions. Let the Chicago‘‘Tech’’engineers train you

D 8 0 2 At least get the free lesson and information.
rawmg utfit Easy Payments

- (No The fees for Chicago "'Tech” coursesare very moderate—and
Extra $ou can pay on easy terms. And 8lso—you can obtain in a few
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ing outfit~sct of instruments in case,
drawing board, Tequare, triangles,ecale,
curve. drawing paper. pencils, ete., or
a cash ¢redit in case he already hos an
outiit.  You use them wiile tearning —then
take them right inta your practical work.

NOTE » Eorolled with Chicago " Tech'”
* yoy have the personal direc-
tlon of proctical eugineers, bnilders aad
architects who teach vou the methiods they
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mab a specialist,
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Auto and Gas
Engine Course

All sbont automobile mechanisam~ite
construction, operation and REPAIR—
taught by majl. You train directly under
the Chicsgo *Tech** automobile experts.
Splendid opportanitica open now,

Learn All This inSpare Time
All ahout the Principles of the Auto-
mahile.
All aboot Gasoline Engines.
All about Power Plants and Trana-

Other institutions ask vou Jel="
to pay first—and then to find
out later how well quslified
you are for tbia profession.
We send the free lesson first
and place you under no obli- §
gation at all, Discover your
qualifications before You
pay anything. And see for
xoureel[juatwhatChics_go
Tech' offers you jn train-
ing which will bring a
ready merket for your
scrvices and open appor-
tunitieswhich areclosed
to the unirained man.
The coupon will bring
all the facts about the
course, the emall fee,
and the easy terms.

AMark with X the branch
ou are interested in--or
doubt sbout wpich
course totake. wrifea let-
terstating fucta nbout yourself end avking
our_mivice wbich will' be freeiy given,
Mailoither the coupon or the |etter today.
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CHICAGO TECHNICAL COLLEGE,
445 Chicego *"Tech’” Building. Chicago
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Preserve Your
Phonograph Records!

A—Otdinary Steel Needle, new.

B—Astheotrdinary needle weatsdown, etolng
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ency to wear the recerd.
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leogthens the record life.
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Semi-Permanent Silvered
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Replace steel needles!
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Use Sonora Needles for mellower
tone, greater economy, conveni-
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Loud — Medium — Soft
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Company, Inc.
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ELECTRICAL EXPERIMENTER

THE ORACLE.
(Continued from page SS6)

current equalizing rings placed on the bacl
of the armature, as shown in the accem-
panving illustration.

Many different windings have been p-o-
posed and used successtully. but the ma-
jority of direct-current armatures are
wound with either the single-parallel ring
winding, the single-parallel drumn winding,
or the singie-series drum winding. The
single-parallel drum winding is probably
more used than any other, and, on large
multipolar machines, any unbalanced con-
dition in the magnetic circuits is likely to
cause the current to divide unequally
among the several paths thru the arma-
ture. For example, if the air gap on ome
side of the armature becomes slighily
shorter than that on the opposite side,
wlnch may easily occur due to wear of the
bearmgs, the Aux in the short air gap will
become unduly dense, thus causing the gen-
eration of higher em.f. in the armature
conductors on that side than in those on
the other side, and the path that develops
the highest e.m.f, takes the greatest share
of the current. In some cases this unbal-
anced condition may not be bad enough to
cause trouble other than some slight spark-
ing, but in extreme cases, the e.m.f. of one
path or of the paths on one side of the
armature may become so excessive as to
reverse the current in some of the other
paths, making part of the armature act as a
generator and part of it as a motor at the
same time. This condition is usually ac-
companied by scvere vibration of the whole
machine, due to excessive mechanical
strains, with more or less violent sparking
or flashing at the brushes, and the machine
is said to be “bucking.” On account of the
effects of armature reactions, bucking is
somewhat more liable to occur in motors
than in generators. The bad effects due to
unbalancing can be eliminated by providing
the armature with equalizer rings as shown.
By means of equally spaced leads these
rings connect points of equal potential in
the winding and allow an equalization of
current between the various paths in the
armature,

Sometimes erratic line disturbances, mo-
tor flare-backs, defective motor control ap-
paratus, will cause the effect you describe.

We would recommend that you look up
some of the better class books on D. C. ma-
chinery operation and design. particularly
those by Hobart and Parshall, which you
can procure at your local hibrary.

BALLAST COIL FOR ALTERNAT-
ING CURRENT ARC-LAMP.

(991) Henry Tustin, Ocean Grove, N. J.,
writes :

Q. 1. 1 am having trouble in operating
an experimental arc-lamp on 110 volts.
What can you suggest?

A. 1. Regarding the operation of arc
iamp at 110 volts house lighting current,
yon do not state what kind of current you
have, whether alternating or dircct. For
one thing, this factor would determine
whether your experiment would he a suc-
cess or not, for the reason that if you are
trying to operate the arc on alternating cutr-
rent, then you will find invariably that it
will not operate well using a simple re-
sistance coil or rheostat in series with it.

For alternating current operation the
proper ballast is always composed of an ad-
justable impedance or choke coil made up
of an iron wire or laminated sheet iron
core on which several layers of magnet
wire are wound. Where an ordinary 1,200

. P. arc, such as used in ordinary store
lighting, etc.. is employed and taking about
5 amperes on a Jl0-volt circnit. the im-
pedance coil may be composed of an iron
core about 4” x 2", as shown in the dia-
gram, and on one leg of which is wound
about six layers of No. 14 D. C. C. magnet
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wire, taking off taps from the third, fourth,
fifth and six layers.

We very strongly surmise from the
symptoms you give in your letter concern-
. Cor
AA N 4 )
i
.N
& |
1 |
4 sguors speet wron corw
‘ S

How Choke or ‘'‘Ballast’” Coll Is Made for

Use in an A. C. Arc Lamp Circuit. This

Takes the Place of the Resistance Coil in a
D. C. Arc Lamp.

ing the fatlure of the arc to operate, that
this is the trouble, as on A. C. circuits re-
sistance will give a very poor break spark,
and for this purpose tf\ere is required an
inductance of the order described above.

HOMCPOLAR DYNAMOC.

(992) O.S. M, U. S. N. R. F., writes:

Q. 1. Giving a sketch of a commutator-
less D. C. dynamo which he has invented
and believes to be entirely new.

We have looked over your draw-
mgs and description of what you term a»
direct current cominutator-less dynamo,
and while you appear to have something
new in the pecuhar design of the pole-
shoes of the field magnet and the arrange-
ment of the armature inductors, the whole
principle of this type of dynamo has been
known for the last forty years or more.
.In other words what you have shown is

simply the well-known ‘“homopolar” dy-
namo, also called the “unipolar’” dynamo.
Faraday’s first disk type dynamo helonged
to this class. All machines of this type
have the disadvantage of producing z very
low electromotive force or voltage and are
not usually practical, altho a few machines
of this type have been used, where a very
heavy current at a potential of a few volts
was desired. You will find all the informa-
tion you may desire in this direction by re-
ferring to the following works:

“Elementary Lessons in Electricity and
Magnetism,” by Silvanus Thompson, page
498. Also you would do well to refer to
Professor Thompson's complete treatise,
“Dynamo Electric Machinery,” and a most
thoro work covering the complete design
and calculation of the electrical as well as
the magnetic circuits of the “homopolar”
dvnamo is given in Prof. Alfred E.
Wiener’s excellent book, entitled “Con-
tinnous Current Dynamo Electric Ma-
chinery Design.” These baoks are available
thru our “Book Depariment.”

The outline of the action of the machine
you show is in accordance with the opinion
of this machine given by Prof. Silvanus
Thompson, in which he says in part:

“There is a class of dynamo-cleetric ma-
chine, differing entirely from any of the
commilating types, in wineh a coilyor other
movable conductor slides around onc pale
of the magnet and cuis the magnetic lines
tn @ continuous mamier withoul any re-
versals in the direction of the induced cur-
renls.  Such machines, sometimes called
‘homopolay’ or ‘unipolar’. have a very low
clectromotive foree or woltage. Faraday's
disk machine belonged to thes elass.”

The stream that has been supplying the
ancient city of Damascns with water for
forty centuries has heen harnessed to pro-
vide electricity to light the city and operate
a railway. ——

According to an Italian scientist's fig-
ures, a squarc mile of the earth’s surface in
six hours of sunshine receives heat equix-
alent to the combustion of more than 2.600
tons of ceal.

[t
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You can be a Graduate

'ELECTRICAL ENGINEER

By

Our method of teaching saves you time and money in becom-
ing a graduate, practical, Electrical Engineer—at Big Pay.

There is a large and constantly increasing demand for Gradu-
ate Electrical Engineers. Our Diploma is accepted as evidence
of a competent, trained electrician. Hundreds of our Graduates
are now big, successiul Flectrical Engineers. They will tell you
what we have done for them. \Ve can do the same for you—in
your spare time at home. Read how these results are accom-

Ax . = plished :
£lertriral Lnnineer
Cin Jourd @, Branch School of Enginacring Your object i1 taking a correspondence course is to Increase
e your Earning Power. To learn exactly what yon need and not
? E - waste your tune and efforts on supertluous atter, is the shortest
e Bty WAl O 4 ookt b s ofid — e means to that end. The Josepht G. Branch School of Engineering
e — e specializes in equipping you with the practical and usable knowl-
S — edge that enables you to qualify as an Electrical Engineer in the
shortest time, yet our course is practical and complete. This we
YOUR DIPLOMA dfﬁlu‘ft’l'y gHarﬂH’C’c.

You Get Intensive, Selected, Personal Instruction

Our courses are simple, practical and easily understood. Everything is made clear. You do not become involved
in difficult technical matter of no practical value, and which is so discouraging to the student, but you go straight into
the principles of the subject and the application of these principles. Every one of our students gets personal iastruction,
so that his progress is steady and sure. }ou can’t fail with this course if you will simply follow our very clear directions,
One of our students says: “Your course is strong for the Engineer. It gives him the vital working knowledge of the
subject which makes him a competent Electrical Engineer in a very short time and at a very moderate cost.”” Many Elec-

$2,500 to $7,500 a Year

The course in Electrical Engineering covers the installa- practical Electrical Engineer—without the loss of time spent
tion and operation of all kinds of modern electrical machin- on endless theory and difficult technical work of other
ery and appliances, including power plant work. viz.: Prac- methods. This has been tnade possible by the thirty years
tical Electricity, Alternating Currents. the Electric Motor, of practical experience of Mr. J. G. Branch, B.S., M.E,, in
Practical Mathematics and Electrical Wiring. Under Prac- the engineering field. This is now presented to you in
tical Electricity both direct and alternating currents, high compact, usable and easily learnable form. There 15 no
potential and high frequency currents are covered. course which will put you on a big salary basis in so short

You get cverything that will make you a proficient, a time.

SEND FOR COMPLETE CATALOG, TESTIMON-

IALS AND LIST OF POSITIONS SECURED 15
Complete, Practical Correspondence Courses in | LRE
Electrical Engineering Power Plant Accounting SN W
Stationary Engineering Practical Chemistry i}
Mechanical Refrigeration Practical Mathematics :
] Drafting Ingenieria Elect:ica i
Drawing and Designing (Spanish course)
Power Engineering Marine Engineering A
We trained over 1,000 men for Government Marine Service =3 . 3§ This means .
|Es THESE BOOKS FREE! :1 %$i1:3 PROMOTION
| With the Electrical Eugineering course yon get, FREE, these splendid text books— i %
all Standard 1i"orks. These bouks alone are worth more than the price of the course. Each & x fOf
book by a recognized authority: i 3
Practical Electricity The Electric Motor ¥ 23z You
Alternating Currents Simplified i L !
Electric Wiring Practical Mathematics X 3

You need this Electrical Library. llere is your chance to get it free.

Due to Mr. Branch's long experience in and close contact with = I I = il - Sy = PP OO Sg Oooogay
the engineering field the courses emnbrace such guestions as are usnally USE THIS COUPON

asked by the various Boards of Examining Engineers throughont the
country. Our graduates will testify to the ease with which they were Jos. G. Branch School of Engineering
Dept. 14, 542 Dearborn St., Chlcago

able to pass these examinations, and the cooperation received from us
Without obligation you may send me information about

1

]
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n helping them gel positions. ) {

A Diploma from the Branch School of Engineering is a sure step :
Diploma—without interfering with your present work, E your Special Offer on your course checked below :

)

"

L}

1}

)

to a2 better position and a larger salary. You can soon have your
Electrical Englinecring Drawing and Designin Practica) Math t
SPECIAL OFFER stal'l‘onz;ry'Eénq’lr;eerlnlq Fl:omr Elnqirecrinq 8 lnﬂecnla:li Eﬂcmcaam
The price of the course is extremely low and just now we are MechonicalliElElcraTion oxeclidarigaccountiog (Spanish course)
making a Special Limited Ofier to thosc who reply to this advertise- CEatting Practlcat Chemlstry Marins Enginaering
ment. This remarkahle offer reduces the cost of the complete course Name
to a very low figure. You will he astonished to find how little this ) PHalifle Nolice -GS SR RE SRR S X LN S o
tremendously valuahle training will cost you. Mail conpon at once for Address
4  full particnlars and Special Terms. Jos. G. Branch Scheol of Engineer- €s o amem RO R OG- CY- ol ol IPENEEY.
E ing. Dept. 14, 542 Dearborn Street. Chicago. City Stat:
R .
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et = s - . ~ 1000

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.

www.americanradiohistorv.com


www.americanradiohistory.com

890

"WAY UNDER MANU.
FACTURER'S PRICE!
Genuine, visible writing Uan-
derwoods—rebuilt ia our fac-
tory, with Back Spacer. Tabu»
lator. Lateral Guide, Stencil
Attachment, 2-¢olar Ribbon,
Waterproof Coverand Spe-
cial  Touch Typewriting
Gnide Book sent oa I0
Days' Free Trial, Write.

Underwoods
Sold ta U, 5. Govt.
‘Thet mnakes rehnitt Un-
derwoods scarce, So—speal
quick for yours, Guarun
teed for b yenrs, Yoaucun
rent, boz 0N CASY TErms, s
cure cash discount or casily
sarn one throuch agem vy
lan; no ecanvassing. Ask
or Offer No. 154

TYPEWRITER EMPORIUM
34-36 Lake St
CHIGAGO, SLL.

How
fo

Yon have the reqoirements necessary 1o hold a good
job—but do you koow how to get one? This book, en-
titled *‘Getting 8 Good Job,* will tell you bow
Based oo the practices followed by big, soccessful
employers, it tells what todo and eay—how to make
Clark A, applications by lctter—=how to get per-
8send 7, N, conal intervicws—what kind of jeb to
cboose—references, how to Dse them—

N, anrwericg mdvertisements ~ [o al) — 138

ibinga you shoald Enew.

N, 1af apd oAy be th

MONEY BACK

Sendadollarbil, atampa ot mobe;
onjcr with name qnd &d.
Vo w --nﬁlha?uk st

it fivs davs snd ro-

tara 1t uu"’ ‘g think 1 'ﬂ&
m:'Toilur,,“{"':l? l::oo‘:: I;.:k
Fou don't keep i,
American Technicsl Soclety
Popti G.204; Chicagoe

~Send To-day for the~

“Electrical Worker’s Friend”
An cleetrleal book of 66 motor 33'5—0

drawings with complete lustrue-
valuable book.

tlons for rewindlug and reconneet-
ing A.C. motors. Special at
Or weite fur full partieulars of this

J. SMITI & SON
1524 LOWRIE ST., NS, PITTSBURGH, PA.

GET ON THE

VAUDEVILLE s _T__A_ _G E

3s I tell you how. Fasclnating profession for

n elther sex. Blg aalarles. Experience un-
Decessary. Splendld engagements always
walting. Opportunlty for travel. Thea-
trical agents and authorltles endorse my

Frederick La Delle, Sla. 49, Jackson, Mich.
Lbe !
wanted evarywhere, \\e:ntbbymnjlgﬁ- *
simple lesson; D1ve you free o genuing "'r‘”
Hawallen Ukutels, masie, everything— ‘ gl
.
1400 Breadway, Salte 1)04, NewYork
our Red White Blu
PosrRed White -~«Blue
*f &-rrr_ -imﬂ pour own bloe Ink or ink powder,
‘rite with w

R methods. Thirty Fears’ experlence as

. _ POPULARITY_FOLLOWS TIE?
7 UKULELE
VS e v
from a Glass of Water
\ ’ You eao n’t‘c“h"' 1::1;.1r|-ndn with pnnll‘g
etet &od havs It turnblue Yoa
can pour sermingly plain wetsr into

managcr and performer. Tllustrated
" L\A plagqualnt, dreanry 1l swalisn musie
of latest 30Hg8 0
22, B} Nooblaauon—ah tee.
[
chemical tr secrgt (¢ ttara wi
@lasses 8nd bava it torn red o one, while in
nd twenty-

book ‘**All About Vaudeviiie” semt FREE,
o the Ukolrle you wi
e
{ 773 The Hawabao Institte of Muﬁe:L'
nvisible tnk: meke yoor Own magic writing
shothet and Blus In the third,

nnle.nu lndnul?vn and zdn oy outfit by
. . O D e aws e
Shenit vour nl-mq:.lnlreculv. eobyof ' Tha
hemcralt Chomist,*' Isan sichemerstt™
fateres! 1ne for ..

i SR TR B

t Il 3 . - . 00,

e PoRTER CREMITAL CO., Sc,
Arcado Building Magarstown,Md. Fmatp'd

RZIP-ZIP st

The Gtrateut 80 Ct. Articls on the basket.
Bhipred Fixht [enm the factory th

he A
Veong is
ak
cra {
=ib
P oty S0E gres
e, only 50¢ gr / .

ard sute the Aams >
F.np and our address appear Ligl = j\

lenty o

18- g
en the articis you bu Creder
ram 0» o any Nporting Goods
nd Stemps

URRER CO.
MearCs

ELECTRICAL EXPERIMENTER

BOOK REVIEW:#4L.

N VEST-POCKET DICTIONARY OF
TECHNICAL TERMS USED IN
WIRELESS. Flexible cloth covers, 163
pages, indexed alphabetically, size, 334 x

242 inches, price §0.75. Publisht by 1he
Wireless Press, Lid, London, England.

A very useful compendium of the principal wire
less terms which should prove useful to all radie
operators and swuidenis of the art. The various
technical terms are arranged alphabetically, and
the subjcct matier given seems to cover most of
the niore important terms used in radio engincering
and operating. Some of the definitions are rather
terse, and it scems that they conld have been easily
amphfied without increasing the size of the book
very much, For instauce, we find the term “billis
coudenser,” and the definition of the term sue.
cinctly says—consists of a metallic tube made 1o
slide over an insulating tube having a metallie
tming.” Tlus dehinition docs not mean very much
to any radio man, and really it is nothing but a
trade defimition, while as a matter of fact most ot
the regular text-hooks on wireless telegraphy de-
scribe this condenser as one having a dcfinite
electrostatic capacity of onc billi-farad. This little
work forms a handy, low-priced compilation of
wirefess terms which may prove of counsiderable use
to radio students and others interested generally in
this line of work.

HAND-BOOK OF CHEMISTRY AND
PHYSICS — A READY REFERENCE
PO(,:I\ET-BOOI\ OF CHEMICAL AND
PHYSICAL DATA, by Charles D. Hodg-
man, B.S., and Melville F. Coolbaugh,
M.A. Flexible leather covers, 473 pages,
size 7 x 434 inches, price $2.00. Publisht
l(]‘y The Chemical Rubber Company,

leveland, Ohio.

This work is something out of the ordinary and
places in the hands of chemistry studemts and
chemists in general a inost excellent collection of
tables and formulas worked out, which would re-
quire many hours of scarch thru hooks on chem-
istry and physics in order to determine these quan-
tities. Therc is a large number of tables giving
the complete cquations for various organic com-
pounds; hysical constants of the elements;
physical data of organic compounds; qualitative
analysis procedure; flame and bead testing; various
solutions of salts and other reagents; solubility
charts, including a table !ii\'iug the solubility of
organic salts in water: a large number of tahles
giving gravimetric faciors and their logarithins;
tables of nitric and surfuric acids, as well as
amnionium hydroxid and potassium hydroxid, giv-
ing the propurtion hy weight and the correspond-
ing specific gravitics for these various chemicals in
solution; tables of sound and heat velocity and
conduction: the wvarious propertics of saturated
stcam; co-eficients of thernal expansion; voltage
and composition of voltaic cells; sparkirg potential
or dicleetrie strength, wave length of principal
lines of various elements, for spectroscopic and
other work; tahles giving index of refraction for
gases in solunion as well as metals and glass,

1 radio-active tables, etc., ete.

l MILITARY AND

This is a practical hand-hook which every
student of chemistry and physics should not be
without. Tt contains an cxcellent glossary of
technical terms with many chemical equations
worked out and completed, also a large number
of various physical formulas ip mechanics, etc.
There is given a coasiderable number of very
useful and practical laboratory recipes, such as

those for silvering glass, making of polc test
papcr, making cross-hairs for telescopes, etc.:
varions forms of photographic developing solu-

tions for both plates and printing papers, etc.
A very complete bibliography is arprndcd at the
close of the haok, giving a valuable titled list of
several hundred works on chemistry and physics.
The volume is well indexed.

NAVAL RECOGNI-
TION BOOK, by Lieut. J. W. Buukley.
U. S. Navy. Cloth hound, 224 pages, 51
full page plates. I8 being in color, size
5 x 7 inches, price $1.00. Pnbhsht’ by
D. Van Nostrand Company, New York
City.

This work proved of great value during the
war and is anc of the hest ever publishit on the
wject of military and naval organizations thru-
the world, giving as it does not only the
flerent iusignia of rank in the various organi-
zations of the principal countries of the worll,
but the customs of the service as well, such
ai etiquette of cnlisted men and officers, cte.
fhis book has been cndorsed by the Secrctary
of the Navy. The treatment starts with the
organization of the army bureaus and cm}xs‘ thc
camposition of the army and its various depart
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ments, how the siaff is composed, and the divi-
sions into the various arms of the secrvice, such
as cavalry, field artillery, coast artillery, infantry
and engineers, Then we learn about the various
coast artillery distriets thruout the United States,
the various ranks held in the army, and the
duties of the officers holding these ranks, army
ctiguette and customs including salutes and cour-
tcsies in conversation, when and when not to
address a lieutenant by his title; how to address
a colonel, et cetera.

The succeeding chapters take up the composi-
tion of the navy and the organization of the
uaval force ashore, including an cxplanation at
last. on page 41, of the duties of the Burcau
of Steam Enginceting, and how it comes about
that the “Bureau of Steam Engineering’” has to
do with the installation of Radioe Equipment on
ships of the navy and on shore—a nice little
oser that has been asked many times thru our
*Oracle Departinent,” and of the editors per-
sonally every time we neet a “Radio-bug.”

Then follow intercsting chapters on naval eti-
quette and customs, including what to do when
the officer of the deck passés you, when to
stand up, and when to sit down when a naval
officer euters a cabin, and when an army officer
enters a tent or barracks: what to say and how
to say it, why a "gob” or his high superior
officer must walk down Broadway in the pourin
rain without an uvmbrella, and alse you will fin
it preseribed in the rules and regulations_ on
naval etiquette, that it is unbecoming an officer
in uniform to carry a package of any kind. But
at the closc of the hum.drum of red tape, which
tells you how you shall place your feet, and
when you shall take off your hat, also when you
can use your handkerchief, and which proves
mighty interesting rcading to wvs poor land:-lub-
hers, we come tu the most interesting announce:
ment that=='‘it is customary for a commitiee of
officers, to make the round of calls an New Year’s
Day on all ships in the same port,” and further—
“when in Washington, it is customary to cail on
the Secretary of the Navy and otlfer high offi.
cials on New Year’s DIay. and you shall appear
in your full dress uniform,” rain or shine, and
leave your umbrella at home.

Other chapters treat of the U. 8. Marine Corg,s,
the coast guard and the light lLiouse service, We
then comc to the scctions dcaling with the
strength and organization of foreign armies and
uavies with the insignia of rank printed in colors.

The volume is one of the best works of this
kind ever publisht, and Lieut. Bunkley should
be complimented on the cxcellent and very in-
terclfling style in which he has compiled the
worh.

ELEMENTARY NAVAL ORDNANCE
AND GUNNERY, by Lieut. H. C. Ram-
sey. Limp leather cover, size, 414 x 7Y
inches, illustraled and numerous draw-
mg plates. Publisht by Little, Brown &
Company, Boston, Mass., 1918, Price
$3.00 net.

One of the most valuable works publisht dur-
ing the war as a ready aid to the new students
in the Naval Gunnery Sehools and also as a
guide to instructors and those trying for com-
missions. It has been prepared in 2 simple, casy
and direct manmner so that all classes of readers
may freadily acquirc a correct and thoro knowl-
edge of the fundamentals and general principles
of the art of modern naval gunnery.

Most of the material has been gathered from
lectures delivered at the Ensign School at Har-
vard University, and a number of interesting
questions asked by students have been incorpo-
rated in the work with full answers.

A few titles of somc of thc more important
chapters follow:—Naval Guns, Manufacture of
Naval Guns, Gun Mounts, Breech and Firing
Mechanisms, Electrical Firing Mechanisms, Tur-
rets, Gunpowder, Projectiles, Magazines, Inspec-
tions and Tests, Spotting, Sighting, Fire Control,
The Rattery in Action, Carc of Turrets, Auto-
matic Machinc Rifles, Battle Drills, The Gunnery
Officer of a Ship, Infantry.

The chapter on Infantry has been included in
order that those new to the servi¢e may under-
stand some of the newer positions as practised
in this branch of the service,

There is no doubt but that this book will fili
a very distinct want amongst those who are
studying this subject, hcsides serving to give
the layman a real glimpse into what a tremendous
part Gumnery plays in cvery hattle engagcment

whether on land or sca. Licut. Ramsey is to
he complimented vpon the excellent style in
which he has covered the work 1n hand. The

illusirations are particularly fine and show at a
glance just how the brecch mechanisms of the
great paval cannon work as well as the small
arms, including automatic rifles, machine guns,
cte. Every kind of projectile is fully explained
with sectional drawings, how the powder is placed
and computed, calculating the range from a
moving war-vess¢l with the compensations made
for wind. speed of target. .temperaturc of pow-
der charge, ¢tc., etc. A most intercsting, authen-
tic and valuable work.
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Free Proof thaft I (an

Raise Your Pa

No malter how much you are earning now, I can show you how to

. q
mcrease it

1 have even taken failures and shown them how

to make $100—$200, and in once case as high as $2,000 weekly.
I am willing to prove this entirely at my risk and expense.

ET'3 have a little chat about getting ahead
L —you and I. DMy name is Pelton.
Lots of people call me “The Man Who
Makes Men Rich.,” I don't deny it. I've
done it for thousands of people—lifted them
up from poverty to riches.

I'm no genius—far from it. I'm just a plain,
everyday, unassuming sort of man. 1 know
wbat poverty 1s. I've looked black despair in
the cye—had failure stalk me around and
hoodoo everything I did. I've known the bit-
terest kind of want.

But to-day all is different. I have money
and all of the things that money will buy. 1
am rich also in the things that moncy won't
buy—health, happiness and friendship. Few
people have more of the blessings of the world
than L

it is to want for money, fricndship, happiness,
health or any of the good things of life.
That "secret” surely made me rich in every

sense of the word.

\ Y sudden risc to riches naturally sur-
i) prised others, One by one people came
to me¢ and asked me how I did it. 1 told
them. And it worked for them as well as it
did for me.

Some of the things this “secret” has done
for people are astounding. I would hardly
believe them if I hadn’t seen them with my
own cyes. Adding ten, twenty, thirty or
forty dollars a week to a man's income is a
mere nothing. That's merely playing at it.
In one case 1 took a rank failure and in a few

weeks had him earning as

T was a simple thing that
jumped me up from pov-

A Few Examples

high as $2,00000 a week.
Listen to this:
A young man in the East

erty to riches. As I've said,
I'm no genius. But I had the
good fortune to know a gen-
ius, One day this man told
me a “secret.” It had to do
with getting ahead and grow-
ing rich. He had used it him-
self with remarkable results.
He said that every wealthy
man knew Lhis “secret,”-—that
is why he was rich.

1 used the “secret” It
surely had a good test. At
that time 1 was flat broke.
Worse than that, for T was
several thousand dollars in
the hole. I had about given
up hopec when I put the
“secret” to work.

At first I couldn’t believe
my sudden change in fortune.
Money actually flowed in on
me. 1 was thrilled with a
new sense of power. Things
I couldn’t do befere became
as easy fer me to do as open-
ing a door. My busincss
boomed and continued to
leap ahead at a rate that
startled me. Prosperity be-
came my partner. Since that
day I'vec never known what

Personal Experlences

Among over 550.000 users of “'Tower
of Will"" are such men as Juilze Hen
B. Lindsey; Supreme Court Justice
Parker: Wuo Tlg Fang, Ex. U. 8.
Chinese Amnbassador; Assistant Pgat-
master General Rritt; Lieut. Gov.
Mchelvie of Nebrasks: General Man-
ager (hristeson of Wells-Farup Ex-
presa Co.: E. 8t. Elmo Lewis, former
Vice-Pres. Art Metal t'onstruction
Co.: Gor. Ferris of Michigan.
many others of egual Proniinence.

$300 Prafit from One Day's Reading

‘*The result from one day's study
netted me $300 cash. t thk it a
great book and would not be without
it for ten times the coat,”"—A. W.
Wilke, Faulkton, S8u. Daketa.

Worth $15.000 and More

“The book has heen worth more
than $15,000 to twe.*"-—Uscar 13, Shep-
pard. 1117 B. Lomust St.. Decatur,

Would Be Worth $100,000

it T had only had #t when 1 was
20 vyears old, would Ins worlth
£100.000 today. It is worth a hiuudred
times the price.”'—8. W. Taylor, The
Sania Fe Ry, Mblans. Tex.

Salary Jumped from $150 to $800

‘Binca I read Power af Will my
salaey has jumbed from $158 to $500
é l{mmh"'—.l. F. Gibson, San Divgo.

al.

and

From $100 te $3.000 a Manth

“One of aur hovs who read 1Power
of Wilt before lie came over here
Jumped from $10) a wointh w0 3,000
the first mondll, and wor 3 $251 prlze

for the best salesimanship o the
State."*--Vrivate Leslle A, S:6ll, A,
E. F. France,

Yaou benefit by smentioning the “Electrical Experimenter’ when twriting to advertisers

bad an article for which there
was a nation-wide demand.
For twelve years he “puttered
round” with it, barely eking out
a living. Today this young man
is worth $200,000. He is boid-
ing a $25.000 home—and paying
cash for it. He has three auto:
mobiles, 1lis children go to pri-
vate schaols, lle goes hunting,
fishing, traveling whenever the
mood strikes him. Ilis income is
over a thousand dollars a week.

. In a little town in New York
lives a man who two years age
was pitied by all who knew him,
From the time he was 14 he had
worked and slaved—and at sixty
he was looked upon as a failore.
Without work-—in dcht to his
charitable {riends, with an in-
valid son to support, the outlook
was pitchy black.

Then he learned the ‘‘seeret.”
In two weeks he was in husiness
for himiself. In three months his
plant was working night and day
to fill orders. During 1916 the
profts were $20.000. During
1917 the profits ran close to
$40.000. And this genial 64-year-
young man is enjoying the pleas-
ures and comforts he little
dreamed would ever be his.

I COULD tel! you thousands of
similar instances. But there's
no need to do this, as I'm willing
te tell you the “secrct™ itself.
Then you can put it to work and
see what it will do for you.
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I don’t claim 1 can make you rich over night.
Maybe 1 can—maybe I can’t] . Sometimes I have
failures—everyone bas. But I do claim that I can
he'lf] 90 out of every 100 people if they will let me.

The point of it all, my friend, is that you are
using only ahnut one-tenth of that wonderful brain
of yours. That's why you haven't won greater
success. Throw the unused nine.tenths of your
brain into action and you'll be amazed ‘at the almaost
instantaneous results.

The Will is the motive power of the brain.
VWithout a highly trained, intlexible will, a man
has about as much chance of attaining sticcess in
life as a railway engine has of crossing the con-
tinent without steam. The biggest idcas have no
value without will-power to “'put them over." Yet
the will, altho heretofore entirely neglected, can
he trained into wonderful power like the brain or
memory and by the very same method—intellizent
exercise and vse.

lf‘{ou held your arm in a sling for two years, it
would become powerless to lift a feather from lack
of use. The same is true of the Will—it hecomes
useless from lack of practice. Because we don't
use our Wills—hecause we continually bow to cir-
cumstance—we become unable to assert ourselves.
\What our wills need is practice,

Develop your will.power and money will flow
in on you. Rich opportunities will open up for
you. Driving energy you never dreamed you had
will manifest itself. You will thrill with a new

ower—a power that nothing can resist.  You'll
ave an influence over people that you mever
thought possible. Success—in whatever form you
want it—will come as easy as failure came before,
And those are onl’{ a few of the things the “secret”
will de for you. The "'secrct™ is fully explained in
the wonderful book “‘Power of Will™

How You Can Prove This at My Expense

IK.\'O\V youll think that 1've claimed a lot,
Perhaps you think there must be a catch some-

where. But bere is my offer. You can easily make

thovsands—you can't lose a peany.

Send no momey—no, not a cent.
the coupon and mail it to me. By reéturn mail
ou'll receive mnot a pamphlet, but the whale
‘sccret’” told in this wonderful book., “"POWER
OF WILL™

Keep it five days. Look it over in your home.
Apply some of its simple teachings. 1 it doesn't
show you how you can increase your income many
times over—i(us( as it_has for thousands of others—
mail the book back. You will he out nothing.

But if you do feel that “IPOWER OF WILL"
will do for you what it has dome for over a
quarter of a million others—if you feel as they do
that it's the next greatest hook to the Bible—send
me only three dollars and you and 1'll he square.

1f you pass this offer by. 1'll be out only the
small profit on a thiee-dollar sale. But you—jyou
may easlli{. be out “the differcnce between what
you're making now and an income. several times as
great. So you see you've a lot—a whole lot—more
to losc than 1.

Mail the coupon or write a letter now—you
tnay never read this offer again.

PELTON PUBLISHING COMPANY
30-H WILCOX BLOCK MERIDEN, CONN.
— e amm e S G — T S —
Pelton Publishing Company

30-H Wilcox Block, Meriden, Conn.

You may send me “Power of Will'® at your risk.
1 agree to remit $3.00 or remail the hoek to you in
five days
Name

Address Moo = T 50

Merely clip
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Naereving for tobaceo in any form
when you begin taking Tobacco Redeemer,

.Don’t try toquit the tobaceo habit un-
aided, I1t'salosingfight against hcavyodde
and mesans @ scricus ehock to the nervous
system. Let the tobaceo bahit quit YOU,
It will quit yea, if you will just take
Tobacco Redcemer, according to direc.
tions for two or days. 1t is a most
marvelpusly quick and thoroughly reliable
remedy for the tobscco habit.

Not a Substitute |

Tobacco Redeemer contains po habit-
forming drugeof anykind. 1tisin nosense
& substitute for tobacco. After finishing
the treatmentyou have absolutely npdeaire
to use tobaceo again or to continue the uee
of the remedy. 1t makes not a particle of
difference how long you have been wsing
tobacco, how much you use orin what form
you ore it—whether you emoke cigars,
cigarettes, pipe, chew plug orfine cut or
use snuff, TobaccoRedeemer will pasitive-
Iy banish every trace of desire in from 48
to iZhoura. Thie we absolutely guarantee
D @very case or money refunded.

Write today forour free booklct showing
thedeadly effectof tobacco upon the human
eystemn and positive proof that Tobacce

edaemerwillquickly free youpf thehsahut.

Newell Pharmacal Company,
Dept. 521 St. Louis, Mo.

. . I |
DBOYS s
FREE FELT PENNANT

Send ©s the names of three coaster wagou denlers,
meotioning which handle the AUTO-WHEEL, and
we'll s5end Yoo & beautifol Felt Pennaot FREE and |
tel! you mi) ahoot the wonderfu! Anto-Wheel Conster

and the patented Auto-Wheel Coavertihle Roadster. ||

Wouldn't YOU Like to Organize o Coaster Clob?
It's grest fun. Every member reccives n 4
. <ap and the Captain a special eap. When
you write, be sure to ask for foll in-
formation and the new Aoto-Wheel
Booklet., 1t'e brimful of
fnformatica you should bave.

The Buffalo Sled Co.

Dept. 363 N-Ton-
awandas, N. Y.

In_Canada:
Pfalon,

Weite For New

i
S
g

7 il
7 il
& 4

This pifty 1ttle csr drlven by gsselline
motor, can be bhullt by any boy, [I'aris
are furnisbed by us end are very
cheap. Send 24 eenmts for bullding
plars and price lst of parts shuwing

hoaw to
build this
lads’ cer.

oy -~

SYPHER MFG, CO,
138 warren bdtreel
TOLEDO; OHID.

ia Frve Passenger 37 H. P. car, 116 In. w!
g3 Ttmken, Qelgco g, — eto Stg. and

for my grest Free OFcr

th drive and demonstrate,

Big money. sranteed Tom

C-ﬂr- i or ey hack. 1913 .
B u s H ddress J. H. Bush, Presidest. Dept. D1s
MOTOR CO.. Bush Tempie, Chicage, 1Maois

base, All bear.
W ot ance
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| The Moon’s Rotation

| ' (Continued from page 866)

festly absurd and of no bearing on the
| question under consideration.

I all the communications | have received,
i tho different in the manner of presentation,
the successive changes of position in space
are mistaken for axial rotation. So, for in-
stance, a positive refutation of my argu-
ments is {found in the observation that the
moon cxposes all sides to other planets!
It revolves. 10 be sure, but none of the
evidences is a proof that it turns on its
axis. Even the well-known experiment
with the Foucault pendulum, altho exhib-
iting similar phenomena as on our globe,
would merely demonstrate a motion of the
satellite about some axis. The view I have
advanced is NOT BASED ON A THE-
ORY but on facts demonstrable by experi-
mend. It is not a matter of definition as
some would have it. A MASS REVOI.V-
ING ON ITS AXIS MUST BE POSEST
OF MOMENTUM. If it has none, there
1s no axial rotation, all appearances to the
contrary notwithstanding.

A few simple reflections based on well
establisht mechanical principles will make
this clear. Cousider first the case of two
equal weights @ and w, in Fig. 1, whirled
about the center O on a string s as shown,.
Assuming the latter to break at a hoth
weights will fiy off on tangents to their
circles of gvration, and, being animated
with different velocities, they will rotate
around their common center of gravity o.
If the weights are whirled » times per sec-
ond then the speed of the outer and the

inner one will be, respectively, V = 2
(RLr)ynand I’y =29(R — r) n, and the
difference [° — "y = 47 rn, will be the

length of the circular path of the outer
weight. Inasmich, however, as there will
be eynalization of the speeds until the mean
= 1

value is attained, we shall have ;

27 rn 2%r. N, N being the number of
revolutions per second of the weights
aronnd their center of gravity. Evidently
then, the weights continue to rotate at the
original rate and in the same direction. I
know this to be a fact [rom actnal ex-
periments. It also follows that a ball, as
that shown in the figure. will behave in a
similar manner for the two half-spherical
masses can be concentrated at their centers
of gravity and m and wi, respectively,
which will be at a distance from o equal to
3.

This being understood, imagine a nnmber
of balls M carried by as many spokes S
radiating from a hub #{, as illustrated in
Fig. 2, and let this system be rotated n
times per second around center O on fric-
tionless bearings. A certain amount of
work will be required to bring the struc-
ture to this speced, and it will be found that
it equals exactly half the product of the
| mnasses with the square of the tangential
velocity. Now if it he true that the moon
rotates n reality on its axis this must also
hold good far EACH of the balls as it per-
forms the same kind of movcmnent. There-
fore, in imparting 10 the system a given
velocity, energy must have been used up in
the axial rotation of the balls. Let A he the
mass of one of these and R the radius of
gyration, then the rotational energy will be
FE = VM (2%Rn)’. Since for one com-
plete turn of the wheel every ball makes
one revolution on its axis, according to
the prevailing theory, the energy of axial
rotation of each hall will be ¢ = A/
(27 rt)®, r being the radius of gyration
about the axis and equal to 0.6325 r. We
can use as large balls as we like. and so
make ¢ a considerable percentage of E and
vet, it is positively established by experi-
ment that each of the rotating lalls contain
only the energy I, no power whatever being

consumed in the snpposed axial rotation,
which is, consequently, wholly illusionary,
Something even more interesting may, how-
ever, be stated. As | have shown before,
a ball flying off will rotate at the rate of
the wheel and in the same direction. But
this whirling motion, nulike that of a pro-
jectile, neither adds to, nor detracts from,
the energy of the translatory movement
which is exactly cqual to the work con-
sumed in giving to the mass the observed
velocity,

From the foregoing it will be seen that
in order to make one physical revolution on
its axis the moon should have twice its
present angular velocity, and then it weuld
contain a quantity of stored energy as given
in my above letter to the New York T-ib-
ine, on the assumption that the radius of
gyration is 2/5 that of figure. This, of
course, is uncertain, as the distribution of
density in the interior is unknown. But
from the character of motion of the satel-
lite it may Le conclnded with certitude that
it is devoid of momention about its axis.
If it be bisected by a plane tangential to the

@ 1

Dlagram Iltustrating the Rotatlon nf Welghts
Thrown Off By Centrifugal Force,

orbit, the masses of the two halves are
inversely as the distances of their centers
of gravity from the eaith’s center and,
therefore, if the latter were to disappear
suddenly, ro axial rotation, as in the case
of a weight thrown off, would ensue.

WHAT IS MAN?

A man weighing 150 pounds will contain
approximately 3.500 cubic fect of gas,—
oxygen, hydrogen and nitrogen in his con-
stitittion, which at eighty cents per thonsand
cubic feet would be worth $2.80 for illumi-
nating pturposes. He also contains all the
necessary fats to make a 15-pound candle,
and thus, together with his 3,500 cubic feet
of gases, hc possesses considerable illwmi-
nating possibilities. His system contains
22 pounds and ten ounces of carhon, or
enouglh to make 780 dozen, or 9360 lead
pencils. There are about fifty grains of
iron in his blood and the rest of the Lody
would supply cnough of this metal to make
one spike large cnough to hold his weight.
A hLealthy man contains 54 ounces of phos-
phorus. This deadly poison would inake
800,000 matches, or enough poison to kill
five hundred persons. This, with two ounces
of Inne, make the stiff bones and brains.
No difference how sour a man looks, he
contains about 60 lumps of sugar of the
ordinary cubical dimensions, and to make
the seasoning complete, there are 20 spoon-
fuls of salt. 1f a man were distilled into
water, he wonld make about 38 quarts, or
more than half his entire weight. He also
contains a great dcal of starch, chlorid of
potash, magnesium, sulfur, and hydro-
chloric acid in his wonderful hnman sys-
tem.

Break the shells of 1,009 eggs into a huge
pan or basin, and yon have the contents
to make a man from his toe-nails to the
most delicate tissues of his brain. And this
is the scientific answer to the question,
“What is Man?” ~

B wefit by mentioning the “Electricol Experimonter' whn iwriting to od: criisers,
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"1 have watched the progress of the International
Correspondence Sehools almost from the very beginning.
Ta me their rapid growth is easily understood, because 1
realize the practical value that is hack of them and know
something too of the success attained by many ambhbitious
men throughout the country who have taken their courses.

*May yeur splendid institution continue teo so grpw and
flourish that the world will come 1o appreciate the actual
worth ¢f the I.C. 8. trained man.’

—THOMAS A. EDISON.

“T am_familiar with the texihooks and method of instruciion used by 1be
International Correspondence Schools in their Courses in Electrical Engincer-
ing, and 1 also know of a number of young men who have taken these Courses
with great henefit. I helieve that any young manwheo is interested in eleetricity
but who ¢annot ind an opportunity to go throurh an enzineering college, it he
will apply himself to one of these courses will find it a practical and economical
way to acuuire a knowledge of the profession second only to that 1cqmred by
devoling all the time for years to this study, in a regular college course.

—DR. CHARLES P. STEINMETZ.

What Would Their Advice
Be Worth toYou ?

Suppose you have a knack for things electrical—that you realize what a
wonderful opportunity for earnings and advancement the field of Electricity
offers. What, then, would it be worth to you to have Edison and Steinmetz,
the two foremost figures in the electrical world, tell you of a thorough,
practical plan by which you can acquire, right at home, the training you
need for success?

Well, Aere is their advice, based on years of familiarity with the instruction given by

the International Correspondence Schools and on pe: I_ ______ TEAR OUT HEREmm e e e
sonal knowledge of I. C. S. trained men in their employ: INTERNATIONAL_ CORRESPONDENGE ~SCHOOLS

BOX 6184, SCRANTON.PA.
Explain. without.obligating me, how { can quallly for the posl.
tion. or ln the subject, before which [ mark X.

“Iknow of the success attained by men who have taken

E{.EOT:&I(‘ALENGINEER :JEI‘ILEEMSIISR'Ii EH]?I?INEER
your Courses,” says Edison. “It is a practical and eco- Eﬁlﬁiiﬁﬁ Wiing JABVERTIsINE AN

A Outdoor Sign Paloter
"JRAILROADER
ILLUSTRATOR
_JDESIGNER
BOOKKEEPER
Stenographer and Typlat
Cert. Puhlic Ac¢owntaot
Tratfic Managemeot

t Electric Car Runmniog

nomical way to acquire a khowledge of the profession,
says Dr. Steinmetz. Read their full statements above.

For 27 years the 1. C. S. have been training men at home in
their spare time for success in Electricity and 280 other subjects.

Heavy Electric Traction
Electrica) Draftaman
Electric Mnchme Dealgner
Te!!zrnrh Epert

Practical Telephany

l MECRANICAL EMGINEER
|
|
1
|

[~

Mechanical Drafisman
| Toalmaker
1 Machine Shop Practice

Commercial l.aw
GOOD ENGLISH

. . [JGass Engineer "E?VILOS"ES(\.;'I%“E'S“Meﬂ.
It is training over 100,000 men and women right now. It is vy iy and Mapping Rullway Meil Gleek
d d - t f d - E o l ‘ulNEI-nHIVIANOIIE\OI\'EEK ;]!_il:l‘l'l‘I‘ON(A)RY F\nl\l-'gR .
tie verscer Or .
rea _y an' anxious to prepare you for a'vance'mentm lectrl.ca ARCHITECT Textile Oversccr suv
Engineering or any special branch of it—or in any other line ot BT L *?.:.‘.'.;','3"&“..:... Igr?:'.’,'.':
)Ship Draftsman LI TAMONILES Itsllan

that appeals to you.

Name
Present
Qccupativ

Street
and No

Pick the position you want in the work you like best, then
put it up to us to prove how we can help you. Here is all we
ask—without cost, without obligation, mark and mail this coupon.

| Clty. Slate
Canadians may aend this roupon to
= Iaternationat Correspundence Schuols, Montreal, Canada

You benent by mentioning the “Electrical Expertmenter” when writing to advertisers.
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Commercial |
Telegraph Apparatus
Bargains

Standard twenty ohm $ 00 '

Telegraph Sounders at each |

Standard Telegraph 25 |
Keys at each

110 Volt A.C. l

Dynamos 175! |

Three Bar. ......... each [
Four Bar........... 2%
Five Bar. . ....... . 2%

For other bargains see page 935

Skinderviken Telephone Equipment Co,
Abbreviated Address {
STECO-2118-2136 N. Clark St. CHICAGO

FACTORY-TO-RIDER

% ——>SAVES YOU MONEY
i‘(‘; * Boy direct and save £13to$20 ona
Py bicycle. RANGER BICYGLES now
icome 1a 45 styles. colors =od sizes.
Greatly improved: Ptices reduced.
Other reliahle models gafag. WE
\ DELIVER FREE to you on approvael
A and $0days triol and riding test.

4 Quar big FREE catalog chows
{14 everrthing new in bicycles and ayun~
"ldries. Write forit.

TIRES, lamps, whe¢ls, parts and
i sapplies at kuif wsual prices,
Y7 |3 Oo not buy a bicycle, tires, or
sundries until you get our wonder.
ful new offern.low priced and Liberal
terms. A postal brings everything.
Lishted N\ MEAD CYCLE COMPANY
Motnroine . Dest. D-107, Chlcago

Build Your Own PHONOGRAPH,

It’s Eosy With Qur Help — SAVE |

A few hours Interesting work [—

Electric

saves mlhy“l]nllus lnml girc;: OVER
sou s machlne exactl® to su
vour Idesls. We furaish motors, HALF

tone arms, casw material. blue g
Trints snd full _instrucUons.
1’lays any record. . You can make
fine profit huliding phonoiraphs
for your [friends.

Write Todsy Tor Our Free
Biue I'rint Offer. Acents
winte) for out ready huilt
Choraleons,

(Choraleon Phonograph Co-

704 Meager Bl4; . Elkhar, 1nd-

House Lighting Plants

$225 to $2100

Write for Catalog, givlng
pname of your electricsl deal-
er. Agenls Wanied.

A Dynamos, Motors
AD stzes. Battery Charders
and Motor Generator  Soa,
125 to $120, Hydro-Electric
Generators.

SPECIAL — Holtzer-Cabot
130-V. A.C°, Hand Geterstora,
while they last, oaly §5.
Order from this 3d.

Dep1. 14, Gos Bldg.. Chicago.

BIG BUNCH OF FUN] Oc

1 New Alrship Game with

WATSON ELECTRIC CO..

Afeships. | *heas and
 heeker Bosrd and men. 1 Chi-
siseTu-fa. 1 Set Dominocs.
In
T s,

.
ook 'x I tor 19¢ with 1ar (ain.
5 M Dept. 72

American Toy Co., Lowell, Mass, U. S. A,

Printing Cheap
%% o= Carducireulam. labsishook. paper. Pres-
~ty Larger $2) Job press $5 up Save mogey. Print

N 5
<= \\ rite factory Por preas catalow. TY PF.cards,
“ M paper. THE PRESS CO. D-47 Maoridan, Conn.

far otherm, big profit. All casy, rule~ segt.
o=
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HOW BOY SCOUTS CAN GAIN
“WIRELESS MERIT” RADGE.

The committee on badges, awards and
scoul requirements of national headquar-
ters has just established a “wireless merit”
Ladge which no doult will become quite
popular as soon as there is an opportunity
for scouts to perfect themselves in the de-
tatls. The requirements are as follows:

Be able to receive and send correctly not
less than 10 words a minute.

Know the correct form for sending a
message.

Be able to tell in own words the prin-
cipal laws regarding radio communication.

Know at least 10 of the radiogram abbre-
viations (Q signals),

Be able to name two types of detectors
and explain how they work.

Name five minerals used in detectors in
the order of their sensitiveness.

Draw a diagram of a simple transmitting
set, showing how the following instruments
are connected: Source of power (dynamo
or storage battery), iransformer, condenser,
spark gap, helix, key, and explain their
function.

Draw a simple diagram showing how to
connect the following instrments: Tuning
coil or loose coupler, condensers, fixt or
variable, detector, 'phones and ground. Telt
the use of the above apparatus.

Draw a diagram of three different types
of aerials and tell their advantages or
faults.

Kuow how to properly ground a radio

April, 1919

set and know what precautions to take
during a thunderstorm.

Demoustrate how to rescue a person in
contact with a live wire, and have a knowl-
edge of the method of resuscitation of a
person insensihle from shock.

\Write a brief essay on the development
of wireless telegraphy.

ELECTRIC DRIVE FOR U. S. WAR-
SHIPS.

America’s capital fighting ships of the
future will be superior to those of other na-
tions because of their clectrically driven
machinery, Secretary Daniels told the
House Naval Committee recently, in dis-
closing remarkable results attained by the
new dreadnought New Mexico, eqnipt
with the electrie drive which is to be a iea-
tgrt(z) of all the big ships authorized since
19106.

The New Mexico's turbo-electric ma-
chinery was designed to develop 26,500
horse-power at full speced and to give the
ship a speed of twenty-one knots.

"It actually developed more than 31,000
horse-power.” NMr. Daniels said, “and main-
tained for four hours a spced of twenty-
one and one-quarter knots, and this when
running at a displacement 1,000 tons greater
than its design called for.

The secretary said fuel economy at cruis-
ing speed had been oue of the things sought
in substituting electric drive for the ordi-
nary turbine equipment.

Practical Chemical Experiments
(Continued from page 830)

TO TEST FOR COAL TAR COLOR-
G

ING.
Experiment No. 3. See Fig. 3.

To test for coal tar colors in butter, a
small sample is mixed on a porcelain plate
with Fuller’s carth, and if coal tars are
present. there will be a red mass. while if
absent the color will be only light yellow or
brown.

Experiment No. 4.

Put a little butter in a test-tube, and a
little oleomargarin into another. To each
add one inch or so of alcoholic potash solu-
tion, and warm cach in the steam of the
water lhath. Distingnish the one from the
other by smell. Add a little sulfuric acid
(dilute) to each and smell again. Notice
that “oleo™ test tube will only smell of alco-
hol, hut that the other will smell, Lesides,
of butyric ether.

Radium Substitute.

We are all quite familiar with the uses
of Radium in medicine and as an ingredient
in luminous paint, both of which have heen
Lbrought to the peneral public's attention
within the past few years.

Luminous paint in particular offers a field
whereby a substitute for Radium may be
judiciously utilized. This paint played an
important réle in the war which has just
terminated, having been used more par-
ticularly on the dials of instruments used
on airplanes, so that they could be read at
night. It has also been used for electric
push buttons, door numbers, etc. The paint
15 permanently lumiuous in the dark and
contains from 0.1 to 0.25 milligrams radium
element to one gram of zinc sulfid. A
luminous watch face usually contains from
ten 10 twenty cents worth of radium on it

An excellent substitute for radium for
certain purposes is Meso-thorium. This is

radio-active clement found in Monazite

and and other thorium miuerals. When
irst extracted it is not satisfactory for
luminous paint, and consequently must he
“ripened” for several months, or even a
vear lLefore it can he used. During this
time tlie alpha radiation. which is required
for luminous paint, becomes sufficiently

strong. On the other hand the bete and
ganuvna radiation "of Meso-thorium grows
rapidly and it can be used for medicinal
purposes within a few days after prepara-
tion.

Radium, we are told, has a long life, half
of it decaying in approximately 1300 years.
Meso-thorium on the other hand possesses
a short life, 5§ or 6 years being its useful
life for luminous purposes. For luminous
paint to be used on objects which themselves
have a short life, it i1s an excellent substi-
tute for radium and will conserve the ele-
ment radium for medicinal purposes only.

Static Electricity and Gasoline.

Static electricity, superinduced by the
passage of gasoline thru chamois skin dur-
mg the filtration process, was declared to
be full of great danger. When this idea
became prevalent, a well known automobile
concern undertook a series of rigid experi-
ments to learn what prospects there were
of real danger. Their investigations re-
sulted in their finding that the static elec-
tricity scare from the use of chamois skin
was without foundation. They claim to
have secured authentic data from which it
was proved that a static electric charge

,cannot he developed with the temperature

above freezing (32 deg. F.), while at zero
(0 deg. F.) the conditions for producing
the spark are most favorable.

Two Trade Secrets,

There are two trade secrets at least that
the world at large may uever know, but
which it is well worth the while of inventors
to study. Omne is the Chliinese method of
making the bright and brilliant color known
as Vermilion, or Chinese red ; and the other
is a Turkish secret—the inlaying of the
hardest steel with pold or silver. Among
the Chinese and Turks these two secrets
are guarded well. Apprentices, before they
are taken for either trade, are compelled to
swear an ironclad oath to reveal nothing of
what passes in the workshop. They must
also helong to families of high standing,
must pay a large sum of money as a guaran-

(Continued on page 911)
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ELECTRICAL EXPERIMENTER

- In the Great Shops of B\

| .
-
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Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great
shops of Coyne and let us train you quickly by our sure, practical way, backed by twenty vears of success.

Hundreds of our graduates have become experts in less than four months.
Conie—no previons education necessary.

big opportunity.
Earn $125 to $300 a Month

In the Electrical business. Come here where you will
be trained in these great $100,000 shops. Experts
show you everything and you learn right on the ac-
tual apparatus. You work on everything from the
simple bell to the mighty motors, generators, electric
locomotives, dynamos, switchboards, power plants,
everything to make you a master electrician. We
have thousands of successful graduates. just as soon
as you have finished we assist you to a good position,
\\f’e. now have more positions than we can fill. Think
ot 1t.

Become an Expert in 3)2 Months
No need of taking from 1 to 4 years to become an
expert, we have proved this in thousands of cases.
The Coyne method of practical training eliminates
all books, useless theory and other non-essentials and
trains you in just what you need to know to become
an expert.
Earn Your Way

Don't tell yourself you haven't got the monecy to come te
Coyne. If you have ambition and the nerve of a real man.
that's all you necd. Dozens of our students every year work

Day or Evening Courses

Don’t worry about the money. Anyone with
ambition can learn here. Our tuition is low
with small easy payments if desired. All tools
and equipment is furnished free. Our students
live in comfortable homes in the best section
in Chicago—on the lake—just a few mmutes’
walk from our school.

Electricity, Drafting
Motion Picture Operating
Plumbing

We teach all these trades and professious
quickly and in such a thorough. practical way
that when finished you are ready to step right
into a position of responsibility and big pay.

Send Today for Big Free Book

Write today, notv, for the book. It tells what
Coyne gradunates have done. What you

You can do the same. Now is your

Learn
Drafting

The country is ery-
ing for skilled drafts-
men in all lines. Thon.
sands of positions open
with princely salaries.
We have been able to
place every graduate in
a good position. One
firm asked for all our
men, Now is the time
to get into this big
ficld. Experts train you

-under practical wark-

ing conditions, no
books and theory go
here. Check drafting
on the coupon helow
and mail it at once for
full particulars.

895

in their sparc time and earn their living expenses. ozens of

others work in the day time. earn all their expense and atten can do. Fill in the coupon, check the ¢

COYNE TRADE AND

our evening school. ~QOur employment department will help trade you are nost interested in or & ENGINEERING SCHOOLS
you withont charge. send a postal card, do it now: D e RSO
BENNETT W. COOKE, Director rs e A S o Eylinais St

COYNE TRADE AND ENGINEERING SCHOOLS i s e e e
Dept. 24 39-51 E. Illincis Street, Chicago, IIl. 2 o LT O atioh pittare Guerating "0
- ’ . . . & {Check trade interested in)
I DIIPON ¥\ NAME. .o
NOW!!
_— ARIRSEG - - 5o oo - 1909090909066 1 aeaBaE00
- Y'—‘“vlﬂﬁr_ ; tioring th ctrical Experimenter’’ when wr to advertiscrs -
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> SAVED
GET OUR

BIG BOOK

DO Your Own PLUMBING
AND HEATING at low cost

Rend for our big tnstructive
256 paze well- bound Haody-
Man Book Catalog. Ervery
Home Owner, Coniractor,
Electrician. Farnier, Factory
Mauager, ete., needs It. Shows
over 10,000 Fixlures and Sup-
plies in plumblog and heating
al wholesale. Shows how to
save skilled fabor, hard work
and umiecessary juaterial by

OUR NEW

Cut-to-fit-Method

This sonderfol book helps you selecs and lisoa.l the
proper  Ulumbing,  Water Supply  System, Mot Mg
Water of Stearn Planmi.  Resides heing our Whole,

Catalug it has many practics
Dlans, diagrams, sketebes, ele-
watlois, exc,,
do the wark thls newer. cut-
to-Ait way., Any handy mian
with 8 (ew topls ean easily du
hls own installlie with the
aid Of this
Big Handy-Man Book

We have cpared no
cffort and have soue tu a
Ereat exiwjise to complie
this vsluable beak, With
econemy still a patlonal

necessity, It would bhe une
.. Datriotie Lo send this vx-
: Lensive  book  broadcast
tn non-Interested parties.
Therefore, we reguest a
lemporary denosit fur each
cojy’ of 25¢ which we re-
* fund on first order, or
e send our Bargsin Bul.
letin Free, Address Today

HARD[N-LAVVIN COMPANY

40 Years At

4510-20 Cottage Grove Ave., Chicago
$500.000 plants behind our guarantes

I Earned $2200 MONTHS

TH 1S is
Richard A.
Oldham. Heearned $2200.00

in four months with a Hay-

wood Tire Repairing outfit. For
20 vears he was telecraph operator on the
lthno is Central Railway, He s now 58 years
old. He answered my ndvenxsement-—qmt
his job—bought u plant and opened a busi-
ness. He just wrote me “I have mnde more
in eight months than 2!4 years asoperator.”
‘There are nOw 500 stauions where tire re-
pairing is neglected.

] Must Have S00 Men

To Fill These Positions

1 have a Big interesting Book to send you,
1t tells pll about tires—gives
inside figuresand profit.Send
for it] Whet Oldbam and others
are doinsr You can do, £2500.00 te

94,0060 per year ia Conservative.
Like Mr. Oldham— Ono machine

atart yon. Then open o shap.
Yoo can scebosinessall aroond you.
oot & lsywood Sign end business will
eometoycu, Now getatarted. Scod for
tha Big Bock and start making mosey.

M. HAYWOOD, Pres.

Haywood Tire & Equipment Co.
1209 Capitol Ava. Indianapolis, Ind,

CONSULT US i i coeerornateans

rormulne ar lndusmal [ £ U \\'hn.n sou desire 10

vither duvllcete im yon or TrOCess
. lsted
ne |

2 2 dquld
oan DI
)

— ey

n

= f‘.,..,

this buresu 1+ Thirty-five conta. letters of ing
Informative fiteratufe sent opon reqvest, ‘!nduslrhl Mt!nouu

Huteau, 320 ¥\fih Avenne. New York,

Youu bencfit

menitaning the

ELECTRICAL EXPERIMENTER

INTRODUCING
Mr. R. W. DeMott

For cight months past Mr. R. 11
Dedott has been adeertising manager
of your magasine,

Vou hatc noticed the rapid growth
of “E. E.” during that time. Oue big
rcason for this astounding grmdh
and betterment of vour magasine is
dm dmrctlv to Mr. Delott and his
“ads.”

If you have the welfare of vour
magasine at heart, read Mr. DcMott's
message. [t means moncy to you.

The Publishers,

A dvertising Talks
You, as a reader of the
s ELecTRICAL  EXPERIMENTER,

are vitally interested in
every department of the magazine.
There are some very strong reasons
why you should be doubly interested
in the advertising.

The publishers are constantly striv-
ing and planning to improve the qual-
ity of the magazine offered you each
momh. But it is yvour magazine and
it is up to you as to how big it shall
grow. There are a great many things
that you ought to know about adver-
tising, and how this powerful force
affects you personally.

Progressive and responsible firms
all over the country aunounce what
.they have to offer vou through the
advertising pages of the ELECTRiCAL
ExpERIMENTER.  Not ouly will you
help your magazine by showing an
interest in its advertisers, but you will
benefit yourself to an even greater
degree. 1 will take up these points one
by one each month, and hope that
every reader will follow this column
and offer any suggestions or ask any
questions that may come to his mind
regarding advertising and its relation
to a big magazine.

If you have any suggestions to
make regarding the advertisements
that appear, if there is any inforina-
tion you would like regarding adver-
tising in general, write ine personally
and your questions will be taken up
in due course through this column.

IFor the next few months T will tell
you about “E. E.” advertising and its
relation to you. Each month 1 will
give vou one rcason more why the
advertisements should be of vital in-
terest to everyone of us.

You have watched the ExpPERIMENTER
grow from a little suteen-page maga-
zine 1o its present size. You have
watched the class of articles improve,
its staff of authorities who contribute
each month get bigger and better,
finally resulting in the wonderful au-
nouncement made in our January is-
sue that the publishers had secured
for you the services of the world's
greatest inventor, Nikola Tesla, to
give you exclusive feature articles in
every issue for the next two years at
least.

One of the principal factors in this
rapid growth has been its advertising.

Next month 1 will show you how,
by reading and answering the ad-
vertisements, you will help to still
further build up and increase the size
of the EXPERIMENTER,

/(fj%ﬁ%m

“MMAA“MMMMMM A—&-—A—LA—M.‘.—A_A_A_

Advertising Alanager. ;_
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AN OZONE WATER PURIFIER FOR
THE HOME.

For use in homes, offices, drug stores,
restanranis, hospitals and institutions, a
Milwaukee concern has designed a con-
venient size of Ozone \Vater Purifier con-
structed  as shown in the accompanying
illustration. It is pointed out that in the
ozonizing process employed, ozone is pro-
duced by means of an electric current and
mixed thoroly with the water as drawn
from the faucet, so that all water used
comes into actual contact with ozone. The
cxtra oxygen atoms of the ozone comhine
with organic maitter of the gerins in the
|\\aler and burn them wup, The carbon
dioxid formed by this chemical action
passes out into the air leaving a trace of
the same effect produced in carbonated
| beverages, which adds to the palatability
of the ozonized water. 1t is claimed that
all tastes and odors are removed by this
process while mineral elements essential to
health remain, for they do not oxidize.
There are a great many cities whose
water supplies are chlorinated and it is
claimed that the use of this ozone water
purifier will eliminate the odor and taste
of chlorin from the water the same as it

Home, Office and Factory. The Ozonizer

Connects With Any Lamp Receptacle. The

Purifier Has a Capacity of Over 2.000 Gallons
Per Day.

‘ New Deslgn of Ozone Water Purifler for the

eliminates other objectionable odors and

. | tastes.

As an amelioration of filtered water, or
as a substitute for filtered or distilled water,
it 15 claimed the process of ozonization
stands hy itself ; it has no eqnal in efficiency;
ihe removal of disease gerins is absolute;
the water resulting from such process is as
perfect as one can wish, being bright and
sparkling. Lach of the water purifiers has
a purifying capacity of over 2,000 gallous
a day, and, thercfore, any user is entirely
mdcpcndent of the condition of the water
at the municipal plant in his city.

THE MAKING OF A MATCH.

Thorpe gives the following proportions
for match head and for striking surface:
| Head composition: Potassium chlorat, 5
| parts; potassiwin hichromat, 2 parts; glass
powder, 3 parts; gum, 2 parts. Rubbing
surface: Antimony trisulfid, 5 parts; red
phosphorus, 3 parts: manganese « 1ox1d 114
parts; glue, 4 parts.

Tungsten is now nused as an electric bat-

| tery clement.
Electrical goods qf American mannfac-
ture are extensively sold in Porto Rico.

when writing to ads crtisers
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WHAT IS A “KILOWATT” AND |
“KILOWATT-HOUR".
By Frank Szabo.

HERE seems to be quite a wrong con-

ception of the terms kilowvcalt and kilo-

watt-hour. Quite frequenily onc hears
expressions such as "0 kilowatts per fiour’, |
but such an expression does not mean any-
thing.

H'hot is a kilowatt? Kilowatt is a term
for power or rate of work. According to
Kent and other authorities, one kilowatt 15
equivalent to the evaporation of 3.52 lbs. |
of water per hour from and at 212 deg. F.,
or 3415 heat-units per hour. In this defi-
nition, per hour is a necessarv part of it,
without which the definition is incomplete.

If it takes approximately 3 lbs. of burn-
ing coal to evaporate 352 lbs. of water
from and at 212 deg. F., then one kilowatt
represents the consumption of 3 ibs. of coal
per hour, and not simply the consumption
of 3 1bs. of coal. If we extend the evapora-|
tion of 3.52 lbs. of water from and at 212
deg. F. by a consumption of 3 1bs. of coal
uniformly over a period of two hours, we
do not have the equivalent of one kilowatt,
but one-haif, or ¥ kilowatt, because during
one hour only one-half of 3.52 lbs. = 1.76
lbs. of water have been evaporated with a
consumption of one-half of 3 lbs. = 1.5 lbs.
coal. Also, if we did the above perform-|
ance in 30 minntes, or oue-half hour, we
would not have the equivalent of one kilo-
watt. but two kilowatts, because at the same
rate we would, during one hour. evaporate
2 x 3.52 lbs. = 7.4 Ibs, of water with a
consumption of 2 x 3 = 6 lbs. of coal
Hence, onc kilowatt represents the con-
sumption of 3 lbs. of coal per hour.

Of course the quantity of 3 Ibs. of coal
in the above explanation is not fixt; it may
take slightly more or less than 3 lbs. per
hour for one kilowatt. depending on the
heat valne of the coal and the efiiciency of
the steam and current generating units, but !
3 lbs. is a fair average figure.

{"hat is a kilowatt-hour? According to
Kent, it is the evaporation of 3.52 Ibs. ofl
waler from and at 212 deg. F., or 3415
heat units. In this definition, per hour is
left out because no matter how fast or how
slow the water evaporates. the actual workl
done in evaporating 3.52 lbs. of water from
and at 212 deg. F. is equivalent to one kilo-
watt-tour. In other words, one kilowatt-
hour is the equivalent of the rate of onel

kilowatt for a period of one hour. The
rate of 12 kilowatt for a period of 2 hours
is also equivalent to one kilowati-hour.
Hence:

Kilowatt-hours

No. of hours
and kilowatt-hours — kilowatts x No. of
hours.

Referring to the operation of electric
cars, we cannot correctly say they reqnire
four kilowatts per car mile; we must say
four kilowatt-hours per car mile, bhecause
the speed of the train has to be considered.
Suppose we introduce a watt-meter and a
watt-hour-meter into the circuit. The watt |
meter will indicate the rate of power con-
sumed in kilcwatts, whereas the watt-hour-
meter sums up all the kilowatt-hours con-
suméd during the run. At uniform speed
of the car the watt-meter pointer will re-
main approximately steady in one position,
but the watt-hour-meter will continue in-|
creasing the reading at a constant rate.
If the watt-hour-meter at the end of ten
miles’ run at constant speed shows a read-
ing of 40 kilowatt-hours. and it took one
hour to make the run of ten tniles, then
the watt-meter showed a constant reading
of 40 kilowatts. But if the run of 10 miles
is made in say one-half hour, the reading
of the watt-hour-meter will he approxi-
mately the same—30 kilowatt-hours (ne-
glecting the difference in efficiency of thel

Kilowatts =

unit at different loads)—but the watt-meter
(Continued on page 700) |
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Taught By A Practical Man

and in Your Home!

[ am teaching electricity and electrical drafting
toc many meun. young and old. and trunst you will
become sufficiently interested after reading this
advertisement, that you will send for my cata-
log which tells what I am endeavoring to do
and also places before you the simple way in
which the tnstruction work is handled. The
catalog is written in a very plain mauner,
mtich in the same style as my lessons are writ-
ten, and tells vot1 exactly what yotr get and what the course can do for
vou. My catalog, as well as my advertisements, is written i1 a very
careful, conservative manner so there is no possibility of you expecting
something vou will not get.

The Purpose of the Course of Study

1 have been designing courses i electrical instruction and teaching electricity,
off and on during the past 17 years, and during that time I have had an nnusual
opportunity to make a special study of the teaching business, from the stand-
point of a practical man. This course of my own 1s designed with a view of
reaching those who do not have a lot of time and mouey to devote to study work,
and to give them as thorough a knowledge as possible of electricity, in the short-
est possible time. The instruction is given hke you were working on varions
jobs and 1 was the boss telling you what to do and how ¢o do it, and giving the
explanation necessary for the understanding of the thcory covered by the snb-
ject under discussion. There are many conditions which setdom occur in the
every day run of electrical experience, and these conditions I lay particular
stress on. This part of the instruction makes the course particularly attractive
and valuable to those already engaged in active electrical work.

It Is Up To You

The instruction work is laid out and given in a way easilv understood. It is
not a cut and dried book plan, but the lessons are prepared especially for the
purpose for which they are used and additional instruction is given to the indi-
vidual student, with a view of meeting his particular needs. I have the informa-
tion to give and I believe the ability to impart it to others, a fact which is in a
way proven by other institutions which have inade use of my services in the de-
sign and periecting of instruction courses. To understand this work, IT IS UP
TO YOU to stick with me and 1 will surely stick with you till you understand
any part of the work you have gone over.

Practical MenTake My Course and Recommend it to Others

Sixty percent of my students are actively engaged in electrical work and find the
instruction I give well suited to their needs. Several of these inen have had
their fellow workers take the course also and they are taking the instruction
together, making a class-room proposition of it and the results are in every way
satisfactory to all concerned. One aof these classes was started by a Chief Elec-
trician, one of my students in Glen White, W. Va.. who now has practically all
the men under him taking -my course. 1 believe the fact that these men who
understand electrical work approve of my course to this extent is one of the
strongest endorsements I could get.

FIFTY FIFTY

T work absolutely on a 50-50 basis with my students. You pay me the comparatively low price
I ask, and I give you the instruction and other help as is stated in my catalog. No student
is permitted ta pay cash for his entiré course on starting, the conrse being paid for in small
monthly payments as you go along. Students have the Friv:lege of discontinuing the work
if they should find that it was not just what 1hey were after, and their payments stop at the
same time, This i1s my way of doing business and [ would net want vour money when [ was
not giving you the instruction.

Apparatus, Instruments, :' B warm  waawme o
Material, Etc. | YORKE BURGESS,

BURGESS ELECTRICAL SCHOOL,

Certaln electrical apparatus, In- ) ¥ |
745 East 42nd Street, Chicago, llinois.

struments. materia), charts. draft-
ind Implements. ete., as detalled in
the catalok, are included in the
course and are a part of the regular
Instructlon for which there iz no
extra charge as [l {s covered by the
Tegular monthly payments.

FILL OUT COUPON FOR ONE

Gentlemen
Send me catalog describing your course in Electricity
and Drafting.

OF MY CATALOGS WHICH NAME
GIVES FULL INFORMATION.
BURGESS ADDRESS
Electrical School 1"
s

i 745 E. 42d St.,Chicago, Ill. TATE
: i e——
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IN TEN WEEKS
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No Previous Experience Get Your Instruction From FPay As You Go Along g

Necessary

You do not need any previous
training or cxperience i order
to become a successful Wireless
Expert. By our practical ten
weeks' Home Study Course vou
can quickly qualify for a good
position at big pay. Many of our
students have secured positions
before completing the course,

the Nation’s Capital

Our Course Is Endorsed by Officials of the
U. 5. Government

The National Radio Institute, headed
by authorities who have been closely al-
lied with government training of stu-
dents, has perfected an easily mastered
course in wireless telegraphy whereby
students are taught completely in ten
weeks, either here in Washington at our
large residence school or at home, by

With Your Lessons

Our plans of payment bring a
wireless education within the
reach of anyone who desires to
learn. A small payment down
and small payments twice a
month enahle you to earn the cost
of vour tuition while actually
learning to be a wireless operator.

® & == Mail This Coupon Today we © umem & =

i NATIONAL RADIO l.\'STlT(l:'TE.

Dept
Send me, fr‘ee of charge. y
Age. " with arty

70, Washington.

ur hnoklet, “\Wireless. the Opi

rarding your famauns 10 wee
r

sulars

Name
Addrcss

Town

nehit

=

ortunity of the
' Jlome Stody '

mail. Many of our students. arc
ready to take up actual wireless
work in much less tune. The
course is founded on actual prac-
tice, hence the rapid progress of
the student.

Earn Up to $200 Per Month

In the short period of ten wceks we can
make of yon a wireless operator. a man
with a profession, independent, and not
subject to the rise and fall of wages in the
labor market. Salaries are as high as $200
per month. We give you this training at
home, by mail, in your spare time. It is
tot necessary for you to lose any time from
your work to take the course. Then when
you have received your diploma we help
find you a good position.

Free Instruments to Every Student

In addition to text books, lessons and
personal instruction. we send you a Home
I’ractice Set consisting of a standard send-
ing kev and buzzer, and a Universal auto-
atic wireless transmnitting and receiving
set. These instrumncnts are free to every
student. No other school can offer you

what we do.
Valuable

Wireless
News Notes

The U. S. Shipping
Board has recently an-
nounced an increase of
nearly 30% in the pay of
Merchant Marine Wire-
less Operators.

Nicola Testa, world

famous inventor, has
recently perfected his
Wireless Light, one of
the wonders of the age.
Another new invention has
been perfecied wherehy wire-
less messages may now be
sent underground.
Due to the recent perfecting
of the Wireless Telephone. |
we expect to snon be ahle to
communicale with our Home
Siwudy students Ly wireless.

Wireless Book FREE

' Our booklet, "WIRELESS, the QOpportunity of Today,”
gives vou coinplete information in regard to our course,
®  the quick and easy methods by which you can master wire-

Just mail the coupon.
part.
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TRANSMISSION OF LIGHT THRU
WATER.

The comparative transmission of light

thru varying depths of water is a problem

that scicnce until recently knew but little
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TEIT MACE N LITY WATER OF IntmEETAlY |, MY

Showing Decrease In Transmission of Light

Thru Water for Different Depths. A Problem

Which All Submarine Inventors Are Intecr-
ested In.

about. Now, thauks to Mr, S. L. E. Rose, of
the General Electric Company’s jlluminating
engineering labioratorics, who describes his
findings in the General Eleciric Review.
Photometric readings were taken every
six inches thruout the available range. of
5Y% feet of water in the cylindrical tank
in which the tests were conducted. The
water used was Schenectady city water,
which is clear artesian well water. Sea
water would transmit much less light ow-
ing to the apparent bluc or greenish tint
it possesses which tints hespesk a fairly
considerable amount of suspended mattcr
and consequently increased opacity. -
The accompanying graphic curve shows
vividly the rclative transmission of light
from a Mazda lamp, fitted with water-
proof conmections. A table of coustants
1s given in the article, together with a for-
mula for computing the illumination in-
tensity for different depths of water when
the initial intensity is known. The present
graph shows, however, just how rapidly
the illumination falls off in water for any
given initial illumination. The particular-
ly interesting feature of the results from
a practical standpoint is the very consid-
erable cut-off of light produced by a sub-
stance apparently so transparcut, amount-
ing for a single foot (0.05 m.) of water
to 27.5 per ceut. On this basis the trans-

ELECTRICAL EXPERIMENTER

mission through S0 ft. (15.2 m.) of water |
would Le ouly about oue part in 10,000.-
000 of the incident light.

The rapid decrease in the transmission
factor with increased light travel in water
coincides with the well-known facts that,
for a so-called trausparent medium, the
ocean permits the penetration of daylight
to but a surprisingly short distance below
its surface and that fish native to the
depths are blind or carry their own illu-
minants.
HAMMOND RADIO CONTROLLED

BOAT SUCCESSFUL.

Army aud navy experts have reported the
device of Johm Hays Hammond, Jr.. for
radio control of surface craft to be sent
laden with explosives against cnemy ships,
a success, and predict similar resuits with
submerged craft.

Secretary Baker wrote the House appro-
priation committee recently that the joint
army and navy board was “convinced of the
practicability of the control” of the surface
craft, and added that there had also been
demonstrations of the possibility of the
control to a craft, completely submerged,
except for an air in-take pipe.

Before finally deciding on the purchase
of the pateuts for $750,000 the board de-
sires further experiment with the submerged
crait. d

Construction of the submerged craft,
which will be about 80 feet long by 7 feet
in diameter, will iake two years, according
to Mr. Hammond, who told the comimittee,
he had spent ten years and $400,000 on his
invention.

“The board considcred the ability of the
enemy to interfere with the control of the
vessel by radio energy. Mr. Hammond's
claims are that no interference can be had
with the craft outside a radins of 100 to
150 yards from the source of the energy;
that is, from the radio plaut of a battleship,
for example.”

Major-General F. W. Coe said he had
run the craft “all around vessels comiug
into the harbor at will” Mr. Hammond
said an aviator after four hours’ training
on coutrol, was able from a height of 9,000
feet and a distance of six or seven miles
to exercise absolute control over the high-
spced boat.

ELECTRIC SNOW MELTER FOR
TRACK SWITCHES,

The electric snow melting device for
track switches here illustrated is purely
and simply an electric heater enclosed in
a 3% inch wrought iron pipe, 20 inches
long. These heaters are placed Letween the
ties, just under the rail. They are wired
from a circuit as the amouut aud character
of the supply current makes necessary, and
a switch is placed in this wiring at some

convenient point

New Electric Snow Melter for Rallroad Track Switches.
Indicated By Arrows.

clear of the track.
The current can be
turned on as the
snow storm starts
by an employee as
easily as an clec-
tric light. The
heat generated
does the rest.

The temperature
in the heater rises
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EARN $35 TO $100
PER WEEK

As a Mechanical Draftsman
Thousands of Men Wanted

You €an learn Mechanical Drawing at bome
in your spare time through our practical Home
Study Course and qualify for Big Pay. We
have placed hundreds of our students in good
paying positions. Government departments and
private concerns are continually calling upon
us for our graduates.

Become a Chief Draftsman

and get to the very top in this well-established
and rapidly growing profession. The training
given by the Columbia School of Drafting will
give you just the knowledge you need to make
good as a Chief Draftsman. No previous train-
ing is necessary. You can hegin our course now
and make rapid progress from the start under
the Personal Instruction of the President of the
Schoal, Mr. Claflin, by mail. His carefully pre-
pared lessons and personal’ letters of advice
make each step easy and interesting.

Draftsmen Now Getting
$35 to $100 a Week

with big chances for better pay as the demand
grows. All big engineering, construction and
manufacturing projects must first go through
the drafting room before the workmen can
commence. All such enterprises depend upon
large numbers of draftsmen. Salaries are ad-
vancing steadily.

Drawing Qutfit Free with Our Course

As soon as you enrall you will be sent our
drawing outfit for your own use throughout
the course. This entire outfit will be yours to
keep. You are not obliged to return it after
completing the course,

Not Only a Correspondence School

The Columbia School of Drafting is proba-
bly the largest residence school in the country
specializing in the training of professional
Draftsmen. QOur Home Study Courses are an
extension of the same instruction as given
Jocally.

Illustrated Catalog FREE

Simply fill in the coupon below, return it to
us and we will send you free a copy of our
illustrated catalog which tells all about our
practical- Home Study Course and how vou
may secure our instructions at once on easy
terms so as to quickly qualify for one of the
big paositions open.

about 100 degrees
Centigrade in the
first half hour and
by the end of an
hour is about 135
degrees Ceuti-
grade above the
outside tempera-
ture. This heat is
not eunough to set
fire to anything but
is sufficient to melt
the snow.

Heating Colls

You benefit by mentioning the "Electrical Experimenter”

" when weritin
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Send This Coupon Today.
COLUMBIA SCHOOL OF DRAFTING
Dept. 982, 14th and T Sts., Washington, D. C.

| Without obligation to me, please send me y ar

Illustrated Catalog and tell how I may sccure
your practical traiming in Drafting and your help
in sccuring a position as Draftsman.

Namie il U0 L w0 e I L RO I s . s -

Address .

| City. e e iiiennnss
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110-V. TRANSFORMERS

8 Voit Secondary

Consumes so
fittle  current
will not move
ordinary meter.

$7 .00

Postpaid

No, 10 gives 3

Only $1.00 X 10 e

12 and 1§ volts secondars. Ideal for experhoents
work, A standsrd transforier. guaratesd.  Complete
with plug. $2.00 postpaid. Order frum this ad.
NATIONAL TRANSFORMER CO.,
Dept. 13, 3t24 No. California Ave., Chicago
ttaining agaln_open (o
civillans. Over3080 men

ELECTRICAL ;i Sieziionc

dustries In expDerience of more than a3 duarler of 3 centory.
E?r m.tn of ambition and limited time. Condensed course n
ectrical

enables
graduates

ENGINEERING ;.-

gs0d pocltions and promotions. Theoretical snd Practical
Electririty. Mathematics. Steam and Gas Evnswmes. Mechani-

eal Drawing. Students
s e N ONE YEAR
stall wieing and  test
electricai machinen. Course with diplo-
ms. colplete.

Thoroughly equipbed fireproof dormitories.
Jinlug Lsll, laburatorles, shops.
\Write for catalug. 2ith year opens October

1. 1819,
BLISS ELECTRICAL SCHOOL
260 Takoma Avenue. Washinglon, D, C.
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WHAT IS A “KILOWATT"” AND
“"KILOWATT-HOUR?”
(Continucd from page 897)

will give a constant reading of 80 kilowat1s;
in other words, for a speed twice as great
| the watt-meter will show a constant read-
ing twice as high, whereas the watt-hour-
mewer reading will be the same for the
same distgunce traieled.
Applying the formula to this example for
a speed ol ]0 miles per hour and a power
consumption of 40 kilowatt-hours, we get

40
Kilowatts 40

Making the same run in one-half hour we

get
40
Kilowatts = —— = 80

Dividing the total power consumed by one
car in kilowatt-hours by the distance in
miles, we get the power consumption in
kilowatt-hours per car nile.
| Applying the above terms to electric light,

a 40-watt electric light is one that consumes
electric power at the rate of 40 watts or
40 watt-hours per hour. A cirenit having,
say, twenty 40-watt tights in parallel will
then consume electric power at the rate of

0 x 40 = 800 watts or 800 watt-hours per
| hour, or 40 watt-hours per lamp-hour. |If

MAGNETIC
RECTIFIER

ed

1°atent
Aonl 18, 19lé6

lery

COLD WEATHER WON'T BOTHER YOUR STARTER

F-F BATTERY BOOSTER

CONXNECT to any lamp socket without removing bat-

Changes alteenzlng 1o <lifect char&ing ecurrent,
completely A1l your bultery over nlght,

I you keep your battery
charged up with an

from car or breaking any electrlcal connections.
and will

The LPrivate Garage types cost only $24.00 and come
complete with lan& cord and PIUE to fit sny 1Imp socket.
amnieles. whielt tells what current is tlowlng into the
baltery and cliarging wires fitted with clips. to snap on
the battery tertvinals

Thousands In use giving satlsfactlon.

Write teday for Itullelln No. 12, ot send us your
order, Money back #f you want It

The France Manufacturing Company
Cleveland, Ohio

The ilouse of Taylor

400 Baths
600 Rooms

HOTEL MARTINIQUE

BROADWAY, 33D STREET, NEW YORK
One Block from Pennsylvania Station.

Amusements, Shopping or Business
157 Pleasant Rooms, with Private Bath,

257 Excellent Rooms, with Private Bath,
facing street, southern expoaure,

The Restaurant Prices Are Most Moderate.

Equally Convenient for

$2.50 PER DAY.

$3.00 PER DAY,

Also Aftractive Rooms from $1.50.

CORE

We have been fortunate {n securing thru

more superior product than tbhe usual iron wire.

We have only two slzes left:
26 INCHES

of shears.

tow price of 20¢ s pound. Order st once.

snoenled Norwsy iton Core wWire and are aetling this wire to “Experimenter” readera

AT PRE-WAR PRICES 20cts LB.

This wire is fust the thing for 1park colts, transformers, ete., and 1t 15, of course, a very much

tf you ever thougbt of bulldlng a epark coll, tranaformer, or aimitar apparatus., now (s the
chence to get the right material for t. As far as we know thls is the onty tot of lron Norway Core
Wire tn the hands of any dealer at the present time, snd none can be gotten untfl after the war.

Thickness about No. 21 B and §

1 elther of these sizes should be too tong we advise cutting the wire down Yourself by means
It will pay You Lo do ac as real Norway Iron Wire, sotd by 2 few dealers last yesr,
brought from 40c to 50c a pound. American core wire now sells for from 30¢ upwards per pound.

As tong as the supply faziz we offer this wirs sa described sbove to our cuatomers at the very

ELECTRO IMPORTING CO., 231 Fulton St., N. Y. C.

WIRE

auction several tona of guaranteed pure, doubte

We ahsolutely guarantee the quallty.

36 INCHES

You benefit

y mentioning the “Electrical Experimenter
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an electric power station charges you ten
cents per Kilowatt-hour you can burn one
40-watt lamp

1.000

— = 25 hours, or twenty 40-watt lamps
10

1.000
———— = 114 hours, for ten cents, since
20 x 40

both conditions represent one kilowal!-hour.

SOMETHING NEW IN LAMP
GUARDS.

A new departurc in portable
lamp guards is shown in the
illustration of a split
handle which can be
quickly attached to a
special expanded steel
lamp guard supplied
by the same concerm.

This portable suc-
cessfully fills a de-
mand for a substan-
tial handle guard
which does not need
to be wired. The
halves of the guard including the
handle ijtself, open from the
hinge at the bottoin of the guard
and can instantly be closed and
locked around the socket at the
end of any extension cord. The
cord itself runs thru grooves in
the handle.

The convenience of this new product will
be appreciated by the motorist in his gar-
age as well as in every factory, mill or
warehouse, because it permits light to be
safely carried to dark corners, in stock
bins, engine pits, ete. Fire danger is
avoided and lamp users will readily see the
advantage and economy, as the modest cost
of the guard is quickly repaid thru preven-
tion of lamp breakage.

ANOTHER “USELESS” PATENT.

A Chicago woman has patented a shoe
with an clectric battery in the heel to supply
a mild current to a wearer's ankle as a
tonic. Another "useless patnt!”

THE PHOTOELECTRIC SENSI-
TIVITY OF VARIOUS
SUBSTANCES.

OME time ago an examination was

made of various substances to de-

termine their electrical sensitivity to

lght; and in view of the fact that

some of the results obtained are at
variance with the measurements made by
Case, it scems desirable to publish a sum-
mary of these observations, which were
made at the Burcau of ,Standards.

Two of the hercin described substances
were examined for change in electrical con-
ductivaity caused by the action of light
upon them, and all of them were exam-
ined for photoelectrical activity when they
were charged to a ncgative potential in an
evacuated bulb and exposed to light. reports
Messrs. Coblentz and Emerson in the Jour-
nol of the [Washington Academy of Sci-
ENnCes.

When the substances were examined for
an increase in electrical conductivity, a
potential of 2 to 6 volts was connected
thru a resistance of zero to 1,000,000 ohms
into a circuit containing a d'Arsonval gal-
vanometer and the substance under in-
vestigation. In most cases the substances
were slightly conducting when not exposed
to light, so that the dark current had to be
annulled by joining a counter e.m.f. thru a
resistance of 10,000 ohms to the terminals
This counter e.m.f.
was obtained by shunting across a re-
sistance of 100 ohms which was in series
with a cell of 2 volts and a variable resist-
ance of zcro to 70,000 ohms.

The source of light, when not otherwise
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specified, was a 16-c.p. carbon incandescent
lamp, placed at a distance of 10 cm. from
the substance under investigation. One dis-
appointing feature of this iuvestigation is
that no substance was found which is com-
parable in sensitivity with thc pofassium
phatoeiectric cell and with the seleniwm cell. |

Gallivm. This metal was solid, thus dif-
fering from the impure material, which i1s
a liquid.

The results obtained proved disappoint-
ing, this metal being quite insensitive to |
light. When the cell was exposed to day-
light the photoclectric current produced a
deflection of only 4 to 5 mm., whereas simi-
larly exposing a potassiiem photoelectric
cell the photoelectric current was sufficient
to give a deflection beyond the range of
the scale.

Silver Sulfide. The sample examined
was a thin flexible sirip, 6 by 10 mm. in
area. In one test the silver sulfide formed
the negative electrode of a photoelectric
cell (evacuated glass bulb about 5 cm. di-
ameter with a ring of platinum wire f{or the
anode). It was connected thru an iron-
ctad Thompson galvanometer to a battery
of 340 volts. When exposed to daylight a
deflection of perhaps | to 2 mm. was ob-
served, but no deflection resulted from |
exposure 1o the staudard carbon lamp.

elentum. A crystal of selenium, pre-
pared by Dr. F. C. Brown and having a
receiving surface of less than one sq. mm,,
when exposed to the standard lamp gave
a deflection of wmore than 50 cm., which
shows its great! sensitivity as compared
with other substances.

The mounting of the selenium crystal
consisted of metal electrodes between which
the crystal was held by compression. When
operated as a photophone, by connecting
the selenium crystal with an Audion ampli-
fier, a Joud musical note was obtained.

Tellurtum. This metal is said to change
in resistance when exposed to light. The
present tests were made upon a mirror of
tellurium deposited upon a glass plate by
cathode disintegration. Suitable terminals
were attached to a sample about 4 by 50
mm. No change in conductivity was ob-
served when 1t was exposed to light. '

Boleite. The sample of boleite [3IPb Cl
(OH) .Cu Cl (OH) 4 Ag Cl], from Boleo,
Mexico, examined was a single rectangular
crystal 3 by 3 by 1.5 mm. It was held by
compression between copper electrodes.
No change in conductivity was cbserved
when the crystal was exposed to daylight
or to the standard incandescent lamp.

Stibunite. The size of one sample exam-
ined was 4 by 7 by 0.5 mm. Tecrminals werc
attached to it by heating a copper wire to
incandescence in a gas %lame and bringing
it in contact with the plate of stibnite.

The standard carbon lamp caused a de-
flection of 5 cm. Stibnite may be con-
sidered as sensitive as boulangeriic, to be
mentioned presently, but the deflection
drifted, due to the decrease in resistance
with time already noticed by other observ-
ers.

Boulangerite. The specimen of houlan-
gerite (3PbS. Sb: Ss, Irkutsk, Siberia), in-
vestigated was obtained from the Smithson-
ian collection. Several samples were ex-
amined. In one sample, 4 by 7 by 0.8 mm,,
the electrodes consisted of copper wires
melted into the material as just described.
The radiation from the standard lamp gave
a deflection of 10 to 20 cm.

Ancther sample, 1 by 1.2 by 2 mm., held
by compression between two heavy elec-
trodes of copper, when exposed to the |
standard incandescent lamp produced a de-
flection of 2 to 3 cm., which is comparable
with the preceding when one considers the
size of the exposed surfaces. |

Altho this substance seems fairly sensi-
tive, it did not appear to be sufficiently so
to justify an investigation of its spectral
sensitivity with a view of using this min-
eral as a selective radiometer.

Jamesonite.  (2PHS.Sh:Ss: Smithsonian !
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Telegraph and Telephone
Books Sent to Experimentors

for a Whole Week FREE

Absolutely free to use for seven days——no strings of any kind to this
offer. Every reader of Electrical Experimenter can have a set of
these great.instructive and intensely interesting books telling everything
that the greatest experts in the business know about telephony and
telegraphy. The coupon brings all four volumes right to your door.
I they don’t please you in every way, we stand the expense of shipping
them back. Sece the list of things the books explain and our free trial
offer below.

Will Make You An Expert

This Library of Telephony and Telegraphy will fit vou to hold the biggest kind
of job in this interesting and well-paying field. The 4 big books with 1,728
pages and 2,000 pictures, plates, diagrams, etc., bound in genuine leather, regular
library style, explain everything you need t¢ know.

Electrie Telegraph-—Wire-

Part Of What Elgsls Telel:twlﬁ—wirelns;
9 elepliony — Elements of

They Contaln Eleclricity — Line Con-
struction—Engineering  and Maintenance—Electrical
Measurements — Switchboards — Automatic  Sysieins
-Power Plants and Bmldings-—Speclal Nervice Fea
tnres — Telegraph and Rallway Work — Substation

Equipment—Party Line S¥stenis—Generators—Train p
Dispatehing—sStorae  Katteries—Coils—Tests, Alto- wireless problem you want solved for one year. This

getlier a thousand different subjects are covered In membership usually sells for $12.00, 3t is yours free
detail. wi.h the bouks.

DON’T This Coupon

is all You
SEND G

g With Tty set of the

C onsu l tin g (‘y‘c’lﬂp_l{g:“i(‘a of hl‘z’nhﬁﬁr
an egraphy we

SERV]CE FREE give without any charga

whaterer & one year niemberskiP in the American

Technical Noclety enabling you to consult our en-
gineers and experts on any telePhone. telegraph or

Don’t send one cent with
your free trial request. The
coupon is all you need to
get the books. Just fll out

MON EY all three lines“and mail it ?m;ri_caul
to us. We will ship the s":u'e‘;‘;a

Dept. X-3384

books to either your home
/ Chicago, 1ll.,
U. 8, A,

Send it
or shop by express collect and you can use them as N
if they were your own for a whole week. Then if ow
you want to send them back do it. [t's all right with
us and we will pay the expense of shipping them back
ourselves. If you want to keep the books send us
only $2.00. You can send the balance of our
special $12.80 price the same way—$2.00 each
month,

/ Please send me the
fonr-velume set of
/ “Telephony and Teleg-
raphy' for seven days'
examination, shipping
charges collect. If 1T decide

to buy, I will send $2.00 within
seven days and balance at $2.00
a month until $12.80 has been
paid. Then you will send me a re:
ceipt showing that the set of books and
/ the Caoansulting Membership ace mine.
and fnllf\: paid for. If I want to get along
/ without the books. I will return them at
your expense after seven days.

/!\‘ame.

We reserve the right to withdraw this price
at any time. ¥n {fact we cannot maintain
it aiter the present edition is sold. Act
now while the low price holds good.

AMERICAN TECHNICAL
SOCIETY
Dept. X-3384
Chicago, U. S. A.

You benefit by mentioning the “Electrical Experimenter” when writing to adiertisers
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Inner sorface made pelf- TIROUGH THIS §53
adhesive purposzly to prevent OPENING
sllpping and to keep coostantly applied

the absorbent-astriogent medlcation
§ called PLAPAO. Close the berpial opening
as nature intendad so the Rupture CAN'T
comw down.

Do Away With Steel and Rubber Bands That Chafe and Pinch

You know by yonr own experience that the truss Is a mete makeshift—a false prop against
a collapsing walt—and that it is undermining your health. Why, then, comtinne tu wear It?

STUART'S PLAPAD-PADS are enlirely different—being mediclne applicators made seM-
adbestve purposely lo prevent slipping and to hold the distended muscles seeurely in pluce. No
straps, buckles or springs altached. No “dipeIng in'* or grindlng pressure, Soft as Velvet—Flexible
—Easy to Apply—tuexpensive. Continuous day and nighl treatment at home. No delay from work.
Hundreds of people. nld and young, have gene befnre an ntleer gualified to acknowledge oaths, and
swore Lhat the PLATAOQ-I'ADS cured their Ruptures—some of them most aggravated cases—and of
feng standiog

Send Today For FREE PLAPAO--No Charge for it--Now or Ever

SImply write your naMe and address helow.  Send this advertisement for absolilely FREE TRIAL
PLAPAO and 4S-Page Tlook on Rupntube  No chargr far fl-—-now or erer.  Nuthing 1o be returned. “Bv wise
laday ‘tis madness to defer.’” Address. PLAPAQ €0.. Block 844, St Lonls. Me.

Name. . Address....

The Breakers

Atlantic City's Newest
Fire-Proof Hotel

Ocean Front. Unusually attractive
durlng the Autumn and Winter sea-
sons.

American and European Plans

Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean.
Charming afternoon musicales and evening concerts. A palatial residence

for those seeking rest and recreation. Sea water baths. Fireproof garage.
Illustrated booklet sent on request.

SOUARBINARANERNNE
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“A=LEARN TELEGRAPHY=4}:
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TEACH YOURSELF

in half the usual time, at trifling cest. with the
wonderful Automatic Transmitter. THE OMNISRAPH,
Sends unlimited Morse or Continental megdages, at
any speed, just as an expert operator would.

Adodted by U. S, Eov't. 4 styles.

OMNICRAPH MFCG. CO.
38L Cortlandt St. New York

Catalogus free,

1-50 H. P. Motor $4.00 complete as shown
If sou are Ip need of a small motor fer experlmental purposes, this 1s your
chance to get ane at a very low price. Wouud for 110 volt A. C, or ). C. Bullt
exactly the same as a large moter; twenty-two section commutator, laminated
ficld and armature construction, drum wound armature.

We have only a limited quantity to offer at thls price which means that you
must act quick If you wish to secure onc at this tew price.

BODINE ELECTRIC COMPANY
2254 WEST OHIO STREET CHICAGO, ILLINOIS
WAITH LITTLE EFFORT “AMERICAN"

$5to $10 2047 MhPE Key Cutter

New Improved Green Automatic Machine

Sharpens. Mones and Strops all kinds of safets razor hiades. Jn one nperation. S
from four to six hiades per minute. For hoth Quallty and Qusntity, this machine
i In a claus by |[tself here s nothing ke it gn the market, [£t us scnd you

our free booklet explaining eversthing including the "AMERICAN" Key Cutfer—
cuts square. angular or round siots.

AMERICAN SHARPENING MACHINE CO. (loc.), Depl E E 131 W. Washingtom St., CHICAGO:
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collection, from Cornwall, England.) The
sample examined (size 2 by 7 by 1 mm.)
had the copper wire terminals attached by
fusing the incandescent wire into the ma-
terial. The standard tamp gave a deilection
of only 1 to 2 cm., which secms to indjcate
that this material is not so light-sensitive
as is boulangerite.

Mixtures of galena and stibnite in va-
rious proportions were melted in a cru-
cible and poured upon a plate of metal.
Several samples, 5 by 10 by 0.5 mm., were
examined, but none of them gave any in-
dication of light-sensitiveness {change in
resistance) when exposed to daylight or
to the standard incandescent lamp.

Bismuthinite.  Bismuthinite, Bi; S, was
obtained from the Smithsonian collection
from Jeflerson County, Montana. This is
the inost interesting substance examined, in
view of the diverse resylts obtained and the
explanation offered therefor.

The sample of bismuthinite examined
consisted of a non-homogeneons mass of
acicular crystals, which was casily crushed
into numerous fine needle-like crystals. The
first sample examined was a small mass of
crystals (size 1 by 1 by 0.7 mm.) held by
compression between two heavy electrodes
of copper. When the crystal was exposed
to the standard carbon lamp no change n
conductizity could be detected with cer-
tainty.

A second sample, 3 by 6 by 1 mm., had
the copper wire terminals attached by fu-
sion, as already described. The em.f’s
applied were the same as for the preceding
sample. \When exposed to the standard
lamp no change in conductivity was ob-
served. These results being contradictory
to those published by Case, who used a
three stage Audion amplifier to detect the
change in conductivity of the crystals, the
foregoing experiments were repeated in
the manner described by him. For this
purpose the light from an acetyiene flame
shining thru a slit 2 by 10 mm. was focused
upon the crystal by means of a triple
achromatic lens, 6 cm, in diameter and 18
cm. focal length. The light was interrupted
by means of a sectored disk having 15
openings and operated by mcans of an elec-
tric motor, the speed of which could be
varied. The usual speed gave 240 inter-
ruptions per second. The crystal was con-
nected to a ithree stage Audion amplifier
and telephone receiver. A crystal of sele-
nium or a selenium cell produced a loud
note, but the samples of houlangerite and
jamesonite, which by previous tests were
light-sensitive, did not give a musical sound
in the telephone.

The sample of bhismuthinite with elec-
trodes sealed on produced no andible note
when exposed to light.

At least a dozen samples of bismuthinite
held by compression between heavy copper
electrodes were examined in connection
with the amplifier. Of this number only
two samples appeared to be light-sensitive.
One sample produced only a faint sound in
the telephone receiver. The second sample
produced a loud note in the telcphone. The
sound was the loudest when the crystal
was exposed along the line of contact with
the copper electrode. Covering the crystal
with red glass did not reduce the loudness
of the note very much, indicating that the
effect is due to hcating of the material. Un-
fortunately, this crystal was crushed while
under investigation. Prolonged tests on
other samples gave negative results as re-
rards the production of sound.

In view of the fact that the tests made
with a sensitive galvanometer failed to
show an increase in conductivity when bis-
muthinite was exposcd to light, it ap-
pears that the change in conductivity which
was observed when a certain specimen
was exposed to intermittent flashes of light
(photophone or, ratier, radiophone) is
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the result of a thermal change within the
crystal, or perhaps a change in the contact
resistance at the electrodes. In this con-
nection the following experiments on thin
strips of metals are of intercst.

Platinum and Gold. In conclusion it is of
interest to rccord the results obtamed when
using thin blackened strips of piatinum and
of gold-leaf as radiophones, by connecting
them thru a battery to an amplifier.

These blackened strips were warmed in-
termittently by exposing them thru a ro-
tating sectored disk to the acetylene flame,
as already described.

VWhen a sensitive platinum bolometer re-
ceiver was used as a radiophone, the sound
produced in the teiephone was not very
andible, This no doubt was due to the
great heat capacity of the material which
prevented the rapid ajternations in resist-
ance and hence in electric current, from be-
ing of sufficient magnitude to affect the
telephone receiver.

sing a lightly smoked strip (6 by 2.5
mm.) of gold-leaf, the ends of which were
clamped between thin (0.02 mm.) strips of
tin, the sound produced in the telephone
receiver was as loud as was observed in
the photophone made of selenium.

This device was mounted in a glass bulb
which could be evacuated. As was to be
expected, there was no marked difference
in the intensity of the sound produced when
operated in air and in a vacuum.

In the gold-leaf radiophonc as used, the
limit of audibility was attained for a light
(radiant power) inteusity of 48 X 10-°
watts. Using a larger receiver and ampli-
fier and a larger corrent (which was 0.2
amp. 1 the present tests) thru the receiver,
the sensitivity could Le greatly increased.

MENTAL TELEPATHY—A SIMPLE
CONCEPTION OF PSYCHICAL
ACTIVITY.

By Dr. Charies H. Merlitz

N the September issne of the Erec-

TRiCAL EXPERIMENTER there appeared

an extremely interesting article by Dr.

A. Abrams on Thought Transference

and Other Phenomena. Altho he gave
many interesting experiments he did not
show the relationship of this theory to the
modern physical theories. It is the anthor’s
intention in the present article to present
an explanation for this remarkable phe-
nomena,

We know very little in regard to the
functioning of thie human mind. We have
practically no insight into the mechanism
of thought and mcmory. We do_know,
however, that the brain in functioning re-
quires nourishment. Thus it follows that
any operation of the brain is accompanied
by the absorption of a certain amount o
energy. However, contrary to ordinary
laws, in storing a thought and in subse-
quently recalling it, cuergy s absorbed,
These two processes are the opposite of
each other, and it would naturally he sup-
posed that in remembering energy would be
dissipated.

To commit a thought to memory we re-
peat it several times, each successive repeti-
tion requires the expenditure of a certain
amount of energy. Thus we may say that
the energy expended after a number of
repetitions equals :

P4+ 1P+ P4 PP — e — n times

Now when we remember it the process is
the reverse, which gives us (—1)° which
would equal 1%, which means the eddition
of ciergy. Thus the act of rememberiug a
fact more firinly implants it in the mind.

We may easily assume that there is a cer-
tain practical limit to the amount of effect
that can he produced. This limit might be
called the saturation of the brain. It would
he reasonable to suppose from this that for
each repetition or act of remembering the
amount of energy stored is less than that
of the preceding one, decreasing in geo-
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metrical progression, Each repetition,
however, is accompanied hy the ahsorption
of a certain amvunt of energy. Thus it fol-
| tows that for each suncceeding repetition
there is a certain amount of surplus energy
to be accounted for. Itis this surplus energy
that gives us an explanation for the process
known as Mental Teiepathy. Our question

then resolves itself into the mauner qf
transference or transmission of this
energy,

Sir William Crookes has suggested that
the transmission of this energy is effected
by means of ctlicr waves of simaller magni-
tude and greaier jrequeney than those
which constitnte X-rays. These rays also
possess the property of neither being re-
flected or refracted. Prof. Flournoy sug-
| gested that these waves are undulations
| starting from the nervous cecnters in the
brain. The greatest objection to this
theory of telepathy is that the intensity of
the reccived hmpulses is not inversely pro-
portional to the square of the distance, no
perceptible diminntion tn the impulses
being produced by distance. In actuul ex-
periments the intensity sometimes even in-
creased with the distance. The explana-
tion of this curions phenomena is ex-
tremely simple, however. Pocock has sug-
gested that the sensibility and capacity of
the brain for the reception of these trans-
mitted imnpulses is extremely small, so
small in fact that the receiver is saturated
even at the greatest distance over which
telepathy has bLeen observed. The excess
cnergy passes oni—unable to produce any ef-
fect npon the already saturated brain. This
explains whiy the intensity is not diminished
by distance.

We inay postulate then that Mental
Telepathy is a case of radiant cnergy.
These radiations emanating from the brain
when the mind is concentrated, are there-
fore very penetrating and traverse great
distances without perceptible decrease in
intensity,

The reasoning which 1 have heretofore
pursued has been from the purcly theo-
retical standpoint. The fact that the brain
actually radiates energy has been demon-
strated by several scientists. Charpentier
showed that the human body emits what he
has called “N-rays.” He found that the
phosphorescence of certain substances is in-
creascd when they are brought into the
vicinity of contracting muscles or one of
the nervous centers of the cerebral cortex.
[le demonstrated this by the nse of a sim-
ple piece of apparatus. A lead tube aliout
two inches long covered at one eud by a
piece of paper or silk treated with phos-
phorescent calcium sulfate was employed.
By placing this tube near nervons centers a
marked increase in phosphorescence was
| observed. Di Brazza showed that when a

phosphorescent, platino-cyanid of barium
| screen famntly illuminated by a distant X-

ray tube was placed near certain portions

.of the head, that when the subject con-
centrated his will the luminosity of the
screen was varied in relation to the sub-
jects psvchical aclivity. From this he con-
cluded that the brain was the seat of active
radiations, \Vhen the subject’s attention is
1ot concentrated no variation in the lnmin-
osity is noticeable. Di Brazza found that
the activity was greatest around the temn-
ples, the eyes and behind the ears. This
experiment may be repeated by exercising
great care. It must be remembered. how-
cver, that the variations in luminosity are
extremely small.

There have heen many experimenters in
this branch of science, many of whom have
recorded remarkable instances of telepathy
or aclion al a distance, as it is sometimes

called, Professor Henry Sidgwick has col-
lected a great nnmber of instances in which
hallucinations directly preceded death, and
which he attributed to mental telepathy.

Wessermann has recorded a singularly in-
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teresting incident. He wished to make the
apparition of a voung lady appear to a licu-
tenant living several iniles away. At the
time of the experiment a visitor happencd

to be with the lieutenant, who i~ said to |

have seen the apparition also. Many in-
stances are recorded in which persons wcere
hypnotized at some distance. AN of these
phenomena can be easily explained by the
brain wave theory.,

Besides the transference ol thought, hoth
sympathy and affection may be the out-
growth of these radiations from the brain,
Wihether our capacity for the reception of
these impulses is increasing with the evolu-
tion of man, cannot be ascertained directly.
It would seem probable, however, that with
our increase in education and civilization
that a conscious use of this thought
language may be found. Who knows but
that the man of the future may find a prac-
tical application {or this radiation from the
brain, and a higher and more delicately
made creature may result who would effect

mutual understanding by _meaas-of this- |-

marvelous and as yet but little understood
psychical uctivity.

MY INVENTIONS
(Continued from page 865)

travel at a rate of about one thousand miles
an hour, impracticable by rail. The reader
will smile. The plan was difficult of exe-
cution, I will admit, but not nearly so bad
2s that of a well-known New York pro-
fessor, who wanted to pump the air from
the torrid to the temperate zones. entirely
forgetful of the fact that the Lord had pro-
vided a gigantic machine for this very
purpose.

Still another scheme, far more important
and attractive, was to derive power from
the rotational energy of terrestrial bodies. I
had discovered that objects on the earth’s
surface, owing to the diurnal rotation of the
globe, are carried by the same alternately in
and against the direction of translatory
movement. From this results a great change
in momentum which could be utilized in
the simplest imaginable manner to furnish
motive effort in any habitable region of the
world. I cannot find words to describe my
disappointment when later I realized that
1 was in the predicament of Archimedes,
who vainly sought for a fixt point n the
universe.

At the termination of my vacation I was
sent to the Polytechnic School in Gratz,
Styria, which my father had chosen as one
of the oldest and best reputed institutions.
That was the moment I had eagerly await-
ed and I began my studies under good
auspices and firmly resolved to succeed.
My previous training was above the aver-
age, due to my father's teaching and oppor-
tunities afforded. I had acquired the knowl-
edge of a number of languages and waded
thru the books of several libraries, picking
up information more or less useful. Then
again, for the first time, I could choose my
subjects as I liked, and free-hand drawing
was to bother me no more. I had iade
up my mind to give my parents a sur-
prise, and during the whole first year I
regularly started my work at three o'clock
in the morning and continued until eleven
at night, no Sundays or holidays excepted.
As most of my fellow-students took things

easily, naturally enough 1 eclipsed all rec- |

ords. In the course of that year I past
thru nine exams and the professors
thought I deserved more than the highest
qualifications. Armed with their fiattering
certificates, I went home for a short rest.
expecting a trinmph, and was nortifiecd
when my father made light of these hard-
won honors. That almost killed my ambi-
tion; but later, after he had died, I was
pained to find a package of letters which
(Continucd on page 907)
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7 o wantto keep posted on what s golog onlathe world, atthe leastexpease

2 ol time or money, this ls your meaos. 1iyou wanta paperip your home

which i+ sincere. reliable. entertaaing. w the Pathfinderis yours, 1§ you would appreciate a paper which puts everythlug
cleasly, hairly. brieflv —hereitis. Send 25¢ 10 show thatyou mightlike such a paper,and we will send the Pathfinder 0g probation 34
weeks. The t5c does aot repay us, but we are glad tojavestla new lriends. The Pathfinder, Box 576, Washington, D.G,

You benefit by mentioning the “Electricol Experimentes” when writing to odiertisers.
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EXPERIMENTERS!

A Sample of What You Can Do With This Outfit

Thie illustration,
maie from an actual
phuetograph, shows
only & very few In-
struments that cun be
miade with the Boy's
Eleetrle Toys: Elec-
tric Pendulum,
Electric Telegraph,
Current Generator,
Etedtrr
IDaneling
Splral, Gal-

(B R R NS N

: $5.

not ermit
us o show the hunmdreds of
cxperlments that can be per-
lnngﬂl with this wenderful

out
The outfit contains 14 separate pieces of material and 24 pieces of
finished articies ready to use at once,

Among the flnished material the following parts are included:
Chromic salis for bhattery, lamp socket, hottle of mercury, core wire
{iwo different lengths), a bottle of lvon flings, three spuols of wire.
carbome, a yuantity of machine serews, flexible cord, two wood bases,
glase plate, parafiiace paper, binding pests, screw-driver, ete., ete. The
‘instruetion book s so clear that anyone can make the apparatus with-
out tronble, and besides a section of the instruction book is taken up
with the fundameuntals nf electricity toa acquaint the layman with all
important facts in electricity in a simple manner.

We puarantee satisfaction.

The size over al) of the outfit is 14x9x23. Shlpping weight, 8 $5 00
Ibs. No. EX2002 “The Boy's Electric Toys," outfit as described. d

IMMEDIATE SHIPMENTS

“Electro’ Radiotone
HIGH FREQUENCY SILENT TEST
BUZZER

This instrument gives 8 wenderfol bigh
pitched MUSICAL NOTE in 1be recclvers,
impossible w obtain with the ordinafy
test buzzer., The RADIOTONE 1s huilt
along entirely new lines: it i3 NOT an
ordinary buzzer, recunstructed In somo
mauner, The RADIOTONE has a single
fine steel reed vibrating at & pemarkably
high spead, adinsted W its most efficient
frequency st the factory. Ilard silver con-
tacts arc used to make the Instrument lust
practivsily forever.

Yes. the RADIOTONE ls SILENT. In fact. it fs so silent that you must
Mace your et on top of 1t to liear Jts brautlful musleal note.

Yeu will be astonnded at the wonderfully ciear, 506 evele note. sounding
sharply i1 yeur recelvers. To lesrn the codes there s absoluteiy nothing
(ks It With the radintone. & key amil one dry cell and ANY telephone, &
Iine leorier’s ret 1 had. Two or more sueh zets in geries will afford no
end of hleasufe for intercommunlcation work. Shipplng Weight | 1o,

Radiotone us described...........0u0. s bR~ BOCD ™~ - ..eath $.90
IMMEOIATE SHIPMENTS

The “Eleciro’ Telegraph

is not a tov, but a practical.
boneatly bullt telegraph ouifit.
whleh ot only sonuds but works
Itke the blg commerelsl laxiru-
ments, Iy studyihg the code
for 30 days you can beecame a
first-class teleRTaph  eperslor,
Ruch operstora are In blg de-
mand now. Outfit consists ef
TWO complete telerraih insten-
menis each measurng 3% x 266
X 2%, All metal parts sre high-
1y nickel plated. Inelwling kuey
lever.  Note hard rabher knol,

EACyAY |

g e i eETO s with set, but no batterles, Outdt warks
-’ v P anks at. 1ing U U] 1 e ne balterles, L
BB 204 ELECTIICIONS  somates s ettt | 5 S e S o M R
'q 2 ), - ¢ Lu 18t works th ways. cach sialion can call! no switches, .
DIFFERENT FLECTRICL\L AP%AE?TU‘S without any , | Seinele s outeforier Unsranteed toglesse yu ot moess GRG0
" . Y ') o B rics Completlo as {Hustrate w 0
otlier tools, exeept a serew-driver furnished with the outfit. The box contains Shinoing Welgnt, 2 Ibs.
the following complete Instruments 2 appargins which are already assembled : IMMEDIATE SHIPMENTS
Sludent's ehromle plunge battery. compass-galvanetneter, solenold. telephone o 0o .
rccelver, clectric lamp.  FEnough varlpus paris, wire, etc., are furnished to The “Electro” Codophone (Patents Pending)
make the following apparatus -
Electramagnet. electric cannon, magnelic pictures, dancing spiral, electric Lhen Q000 “' $1 _50
hammer, galvanometer, voltmeter, hook for telephone receiver. condenser, Instrument e
sensilive microphone, short distance wireless telephone, test slorage battery, and does.
shocking coil, complete telegraph sel. electric riveting machine, elect_ric buz- Ths "Elec.
zer. dancing Ashes, singing telephone. mysterious dancing man. electric juma- tro* Codo-
ing jack, magnetic geometric figures, theostat, efratic pendulum, electric phonc s
butterfty, thermo electric motor, visual telegraph, ete.. etc. positlvely the
This does not by any means €xMaonst Lhe list, but a great many more ap- only  instru-
} Hy m,:n'l nll}nllfi‘
- = that w
I h, ane v i imitate a 500
¢ de ¢yele note
g A oxactly ag

n 5 becard tn @
Wircless re-
celver. The
loud-talking receiver ranipred wlth'u lmm.' lalkls not]nll;l that You can hear
1 - : e the sound o1b ever the foam, even I tlicfe §s & Jut Of othier nalse.
“The L'"S'l’ c‘a,“'“ in America™ B THAT'S NOT ALL. Ity lensening or tiehtening the recelver cap. ¢ tone
new elec esclninstia 2 wallinR for You. I'ositly fzom the luv snftest Aualliy. up to 1tho Towlest sud Ltghest screaming
| » sound cxn 1 Ity B fow Heeniis
"‘ “..T'e““m FOR INTERCOMMUNICATION. U'slng two idry eella for each lnstrument
twn Codophongs wheh cohnected with gno wire and return gronil. can he

wsed for literconnnunication between two houses ene-halt anlle apart.
One outfit olonn replures tho oll-fashloned Ivavner's telegraplt sct, con-
plsting of key aned sennder

The "'Elertro’* Codughono fs 3 handsome, well made lhstriment. fool
praof, and huilt for hard work. ('untacty are of bard siiver % loeh In
diameter. that will nntlast tho Instrument

Theee alse a meat cade chart and (nil direitlons enabling any Intelll.
gent young man or girl to learn tha codes within 30 days. praerising one-

hatt hour u day.
Slzes: €3 X 3 X 2%." Shipping welght, 2 Ibs. 1 50
The “Electro” Codophone as Jdeserlbed, cuniplete. . ooeuonenn s .

i ~ 1 ELECTRO IMPORTING €0, **h&Soric

IO N O

ae ' BRa R .

EEE B SN I S GEEE SN D S S e e
ELE%]"'IIO IMPORTING COMPANY

Fultan S1., New York City '

7 e aith
lose herewith 6 conts In Atamia oF o g h pleas

NAME

You benefit by mentioning she “Lilvcirical Experimenter” when writing la odvertisers.
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MY INVENTIONS.
(Continued from page 905)

the professors had written him to the effect
that unless he took me away from the In-
stitution [ wonld be killed thru overwork.
Thereafter 1 devoted myself chiefly to phys-
ics, mechanics and mathematical studies,
spending the hours of leisure in the libra-
ries. 1 had a veritable mania for finishing
whatever [ began, which often got me into
difficulties. On one occasion | started to
read the works of Voltaire when | learned.
to my dismay, that there were close on one
hundred large volumes in small print which
that monster had written while drinking
seventy-two cups of black coffee per diem.
It had to be done, but when 1 laid aside the
last book I was very glad, and said, “Never
mere!”

My first year's showing had won me the
appreciation and friendship of several pro-
fessors. Among these were Prof. Rogner,
who was teaching arithmetical subjects and
geometry; Prof. Poeschl, who held the
chair of theoretical and experimental phys-
ics, and Dr. Allé, who tauglt integral cal-
culus and specialized in differential equa-
tions. This scientist was the most brilliant
lecturer to whom | ever listened. He took
a special interest in my progress and would
frequently remain for an hour or two in the
lecture room, giving me problems to solve,
in which I delighted. To him I explained a
flying machine | had conccived, not an illu-
sionary invention, but one based on sound,
scientific priuciples, which lias become real-
izable thru my turbine and will soon be
given to the world. Both Professors Rogner
and Poeschl were curious men. The former
had peculiar ways of expressing himself
and whenever he did so there was a riot,
followed by a long and embarrassing pause.
Prof. Poeschl was a methodical aud thoroly
grounded German. He had enorinous feet
and hands like the paws of a hear, but all
of his experiments were skillfully per-
formed with clock-like precision aud with-
out a miss.

It was in the second year of my studies
that we received a Gramme dynamo from
Paris, having the horseshoc form of a lami-
nated field magnet, and a wire-wound armna-
ture with a commutator. It was connected
up and various effects of the currents were
shown. While Prof. Poeschl was making

demonstrations. running the machine as a

motor, the brushes gave trouble, sparking
badly, and 1 observed that it might be pos-
sible to operate a motor without these appli-
ances. But he declared that it could not be
done and did me the honor of delivering a
lecture on the subject, at the conclusion of
which he remarked: “Mr. Tesla may ac-
complish great things, but he certainly never
will do this. It would be cquivalent to
converting a steadily pulling force, hike that
of gravity, into a rotary effort. It is a
perpetual motion scheme, an impossible
idea.” But instinct is something which
transcends knowledge. We have, nndoubt-
edly, certain finer fibers that enable us to
perceive truths when logical deduction, or
any other willful effort of the Dbrain. is
futile. For a time 1 wavered, imprest by
the professor's authority, but soon became
convinced 1 was right and undertook tlic
task with all the fice and boundless confi-
dence of youth.

I started by first picturing in my mind a
direct-current machine. running it and fol-
lowing the changing flow of the currents in
the armature. Then 1 would imagine an
alternator and investigate the processes tak-
ing place in a similar manner. Next |
would visualize systems comprising motors
and generators and operate them in various
ways. The images 1 saw were to me per-
fectly real and tangible. All my remaining
term in Gratz was past in intense but {ruit-
less efforts of this kind. and 1 almost came
to the conclusion that the problem was iu-
solvable. In 18380 I went to Prague, Bo-
hemia. ecarrying out my father's wish to

ELECTRICAL EXPERIMENTER

complete my education at the University
there. It was in that city that | made a
decided advance, which consisted in detach-
ing the commutator from the machine and
studying the phenomena in this new aspect,
but stilt without result. In the year follow-
ing there was a sudden change in my views
of life. [ realized that my parents had
been making t0o grcat sacrifices on iny ac-
count and resolved to relieve then of the
burden, The wave of the Ancrican tele-
phione had just reached the Enropean con-
tinent and the systein was to be installed in
Budapest, Hungary. It appeared an idcal
opportunity, all the more as a friend pf our
family was at the head of the enterprise,
It was here that 1 suffered the complete
breakdown of the nerves to which I have
referred. \What [ experienced during the
period of that illness surpasses all belicl.
My sight and hearing were always extraord-
inary. 1 could clearly discern oljects in
the distance when others saw no trace of
them. Severa) times in iny boyhood 1 saved
the houses of our neighbors from fire by
hearing the faint crackling sounds which
did not disturb their sleep, and calling for
help.

In 1899, when 1 was past forty and carry-
ing on my experiments in Colorado, [ could
hear very distinctly thunderclaps at a dis-
tance of 550 miles.* The limit of audition for
my young assistants was scarcely more than
150 miles. My ear was thus over thirteen
times more sensitive, Yet at that time | was,
50 to speak. stone deaf in comparison with
the acuteness of my hearing while under
the nervous strain. In Budapest | could
hear the ticking of a watch with three
rooms between me and the time-piece. A
fly alighting on a table in the rooin would
cause a dull thud in my ear. A carriage
passing at a distance of a few iiles fairly
shook my whole body. The whistle of a
locomotive twenty or thirty miles away
made the bench or chair on which | sat vi-
brate so strongly that the pain was nnbear-
able. The ground under my fect 1rembled
continuously. I had to support my bLed on
rubber cushions to get any rest at all
The roaring noises fromn near and far often
produced the effect of spoken words which
would have frightened me had I not been
able to resolve them into their accidental
components. The sun’s rays, when periodi-
cally intercepted, would cause blows of such
force on my brain that they would stun me.
I had to summon all my will power to pass
under a bridge or other structure as 1 ex-
perienced a crushing pressure on 1he skull.
In the dark I had the sense of a bat and
could detect the presence of an object at a
distance of twelve feet by a peculiar creepy
sensation on the forchead. My pulse varied
from a few to two hundred and sixty beats
and all the tissues of the body with twiich-
ings and tremors which was perhaps the
hardest to bear. A renowned physician who
gave me daily large doses of Bromid of
Potassium pronounced my malady unigue
and incurable. 1t is my eternal regret that
I was not under the observation of experts
in physiology and psychology at that time.
I clung desperately to life. but never ex-
pected to recover, Can anyone believe that
so hopeless a physical wreck could ever
be transformed into a man of astonishing
strength and tenacity. able to work thirty-
eight years almost without'a day’'s interrup-
tion, and find himself still strong and fresh
in body and mind? Such is iy case.
A powerful desire to live and to con-
tinze the work, and the assistance of a
devoled friend and athlete accomplished the
wonder. My health returned and with it the
vigor of mind. In attacking the prohlen:
again I almost regretted that the struggle
was soon to end. 1 had so much energy to
spare. \When | undertook the task it was
not with a resolve such as men often make.
\Vith ne it was a sacred vow. a question of
life and death. 1 knew that I would perish
if I failed. Now 1 felt that the battle

(Continued on page 909)
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HIGH SCHOO
COURSE IN
TWO YEARS

Are you one of the 93% who
didn’t finish Iligh School? If so you
are badly handicapped. Without this
training you are barred from a suc-
cessful business career, from the
leading professions, from well-paid
civil service jobs, from teaching and
college entrance, in fact from all
worthwhile positions.

GET THIES You don't want
TRAINING

to be handicapped
nor do you have to
¥ be. Let the Amer-

" o 8 jcan School give

you the training you missed. Our

High School Course covers every subject

taught in a resident schoot. It will broaden

your knowledge, make you keen, alert and
capable and fit you to earn a higher
salary. You can complete the entire
course in Lwo years.

TAKE 10 LESSONS
AT OUR EXPENSE

Test this Course at our expense.
Take ten fult examinations, then if youdon't
feel satisfied you are not out one ecent,
Training alone will make you masterof your
work, able to think and act for vourself,
and competent enough to secure and hold
the position you want. Whether you tack
High School training or specialized instruc-
tion NOW is the time to get it.

BIG DEMAND FOR
SKILLED WORKERS

The demand was never greater for skilled
workers in every trade and profession. The
pay was never higher —the opportunities
never greater. Train and get into the game
for alt it is worth. e gueranlee galisfac-
tion. You do not risk one cent. Check and
mail Coupon NOW. We will promptly send
you full details and Free Builletin,

AMERICAN SCHOOL
OF CORRESPONDENCE
Dept. H- 7444 Chicago, lllinais
TRAINING THE KEY TO SUCCESS
Tetl me how [ can fit myself “:1
for the position marked X

.. High Sehon! Graduate  ....Shop Superintendent
... Eleetrical Enstineer

.Telephone Engineer Business Manager

...Architect uditor .

..Braftsman Certified Public Accountant
Building Cantractar tenographer

«..Struetural Engineer Book keeper

...Mechanical Engincer ro Insurance Adjuster
Civil Engincer ~.Senitary Enginecr

..... Steam Lngiueer ...Automobile Engiveer

Name

Advlecss

3 MOVING PICTURE BUSINES
Small Capital Starts You

on aur casy peyment plan. Begin
now and get your share. We aell
everylhing. Write todey.
Atlas Moving Picture Co,

Dept. 49 SIAM S, Dearborn St.,Chicage

“ Qur
atalo

FREE. Show
you how to earn
325200450 per da

to adicrlisers.
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The Pur

pose of This Analog [s to Portray, As Falthfully As Possible, the Phenomena of Tesla's Rotating Magnetic Fleld So As to Make Them Easlly Understandable to the Average Reader.
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The Two Alternating Fluxes Are Represcnted By Strcams of Water Having the Same Relatlon As to Phase, Amplitude and Directlon, The Magnetic Polarity of the Rotor Is Imitated By the

Employment of a Body So Shaped As to Behave, With Respect to the Streams, Exactly As the Rotor With Respect to the Poles. Moreover, the Corresponding Rotating and Statlonar arts

Aro Given a Simltar Appearance and Are Disposed In Llke Manner. To Make the Analog Complete, It May Further Be Assumed That the Liquld Is Compressible So That There Will Be a
Phasc Displacement Between Pressure and Flow As That Existing Betwcen Eloctro-Motlve Force and Curient,
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MY INVENTIONS.
(Continucd from page 907}

was won. Back in the decp rccesses of the

brain was the solution, but I could not yet

give it outward expression. Oune afternoon,

which is ever present in my recollection, 1

was enjoyiug a walk with my friend in the

City Park and reciting paeiry. At that age

| knew entire books by heart, word for word.

One of these was Gocthe's “Faust,” The

sun was just setting and reminded ne of the

glorious passage:

“Si¢ riickt und weicht, der Tag ist iiberledt,
Dort cilt sic hin und fordert nenes Leben
Oh, dass kein Fliigel mich vom Boden hebt

Ihr nach vnd inoncr nach su streben!t*

* * * * % * ¥

Ein schoner Trawn indessen sie entweicht,
Aech, su des Geistes Fliigeln wird so leicht
Kein kérperlicher Fliigel sich gesellen?”t
As I uttered these inspiring words the idea
came like a flash of lighining and in an in-
stant the truth was revcaled. I drew with
a stick on the sand the diagrams shown six
yvears later in my address before the Amer-
ican Institute of Electrical Engineers. and
my companion understood them perfectly.
Tl{e images 1 saw were wonderfully sharp
and clear and had the solidity of metal and
stone, so much so that I told him: “See
my motor here; watch me reverse it.” [
cannot begin to describe my emotions. Pyg-
malion seeing his statue come to life could
not have been more deeply moved. A thou-
sand secrets of unature which I might have
stumbled upon accidentally 1 would have
given for that one which I had wrested
from her agaiust all odds and at the peril of
my existence,

* “The glow retreats, donc is the day of toil;
It youder hastes, ncw fields of life exploring;
Ah, that no wing can lift me from the soil,
Upon its track to follow, follow soaring!”

t A glorious dream! though now the glories fade.
Alas! the wings that lift the mind no ai
Of wings to lift the body can bequeath me.”

TESLA ON HIGH FREQUENCY
GENERATORS.

Editor, ELecTRICAL EXPERIMENTER ;

It is to he regretted that a letter addrest
to me by Mr. J. Harris Rogers, in your care,
was published in the march number of the
EvrectricaL EXPERIMENTER, altho the concur-
rence of our views in some wireless fea-
tnres might have inade this desirable to so
wide-awake and enterprising a periodical as
yours.

Mr. Rogers seems to he a very apprecia-
tive gentleman and nothing would be farther
from my thoughts than to detract anything
from his merit, but i a separate contribu-
tion, which I expect to prepare for your
next issue, | shall express myself on this
subject without prejudice and in the inter-
est of truth. However, the article by your
Mr. H. Winfield Secor on “America’s Great-
est War Invention—The Rogers Under-
ground Wireless” contains a reference to "*a
novel and original high frequency gener-
ator” of Mr. Rogers' invention. May I not
—t0 use the President's elegant expression
—call attention to the fact that this device
was described by me years ago, as will
be evident from the following excerpt of a
communication whicl appeared in the Elee-
trical Review of March 15, 1899. In speak-
mng of circuit controllers. [ said: “I may
meution here, based on a different principle,
which is incomparably more effective, more
efficient, and also simpler on the whole. It
comprises a fine stream of conducting fluid
whicly is made to issue, with any desired
speed, from an orifice connected with one
pole of a generator, thru the primary of
the induction coil, against the other terminal
of the generator placed at a small distance.
This device gives discharges of a remark-
able suddenness, and the frequency may be

(Continned on page 914)
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Foreman and
Superintendants
$1800 to $5000 Yearly

ONice Manager or Auditor
$1800 to $5000 Yearly

Carpentry and
Contracting
Five volumes, 2138 pages and
more thau 400 illustrations.
P’repares for Cantractor, Build-
ing Superintendent and Car-
penter Foreman. Regular
price,$25.00. Special price,$17.60.

o e E . .
Civil Engineering
Nioe volumea, 3900 pages and
3000 illustrationa. plates and
diagrams. Prepares for Civil or
Structural Engioeer. Transit-
man, Estimator. Designer or
Chief Draftsman. lieRular
price,$45.00, Special price,§29.80.

Telephony and
Telegraphy
Four volumes, 1728 pages and
2000 fllustrations, plates and
diagrams. Prepares for Tele-
hone Enginecr, Wire Chief,
E}zchanae Manager, Trouble
Man ot Telegrapher, Regular
price, $20.00.5pecial price.$12.80.

Steam and Gas
Engineering
Seven volumes, $300 papcs and
2600 illustrationa. plates, dia-
grama, cte. Prepares for Sta-
tionary. Marine or Locamotiva
Engineer or Fireman. Regular
price,$35.00. Special price,$21.80,

Law and Practice

(with, Reading Course in 26
bound pumphlets). ‘Thirteen
volumen, 6000 pages and 24 iilus-
trations, Prepares for all Bar
Examinations. A wonderful
aid to husiness men. Regular
price,$712.00. Special price,$39,50.

Practical

Accounting
Foar volumes, 1840 paces and
800 illustrations, plates and
diagrams, A. questions
and practical prohlems. Pre-
ares for Accountant, Book-
Eeeper or Cont Clerk. Regular
price,$20.00. Specialprice,$12,80,

in plain,

ple as A-B-C.

N

Society.

lem.

Y Enginaers (ati kinda) !
| $2000 to $3000 Yearly your opportunity to make more money—

Pay Raisers

These books are written by
well known authorities — the
top-notchers in each line. They
will help you make more money.
You can’t fail to understand
them, because they are written
everyday language.
Thousands of
diagrams, charts, etc., help to
make difficult points as sim-

Sce our Free Examinalion—no
money down ofler below

AskOurExperts

With these books goes free of all
charge a $12.00 Consulting Mem-
bership in the American Technical
If any question puzzles
you—write us. Our corps of experts
and engineers will solve any prob-
Ask all the questions you
want for a whole year,
ice is absolutely FREE.
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Learn to Fill

Bigger Shoes

O matter what kind of
work you are doing
now, a set of these

great home study books will

quickly fit you for a bigger
and better paying job. We will
send any set you select for one
¥ week’'s FREE examination,

and if you want to keep them
you pay only the special reduced price—
at the rate of 50 cents a week, This is

grasp it NOW. Use these books and a
little spare time and LEARN TO FILL
BIGGER SHOES.

Automobile
Engineerin

Five volumes, 2400 pages an
2000 illustrations. Preparea for
Garage Foreman, Antomobile
Mechanic or Chauffeur. Inval-
uahle to car owners. Regular
price.$25.00. Special price,517.80.

MachineShkopPractice

Six volumea. 2300 pages and
2500 illuatrations. Prepatea fer
Machine Shop Superintendent
or Foreman, Foundryman, Pat-
tern Maker, Tool Designer or
Tool Maker. Regular price,
$30.00. Special price, $19.80.

Sanitary, Heating and
Ventilating Engin’ring
Four volumes, 1464 Dages and
more _than 1400 illustrations,
ete. Prepares for Samitary
Engincer, Heating aud Venti-
lating l-fnnineer, Master
Plumber or Plumber. Repular
price $20.00. Special price,$13.80.

Mechanical and

ArchitecturalDrawing
Four volumes, 1670 pages and
more than one thousand illua-
trations. Prepares for Archi-
tectural or Mcchanical Drafts.
man. Regular price, $§20.00.
Special price, only $13.80.

Electrical Engineering

Seveun velumes. 3000 pages and
2600 illustrationa, plates and
diagrams. Prepares for Elec-
trical Engineer. Power Plant
Superintendent. Substation Op-
erator or Electrician. Regular
price ,$35.00. Special price,§19.80.

Accountancy and

Businesa Management
Tea velumes, 3680 pages and
1087 illuatrations, forms. ete.
Prepares for Certified Puhlic
Acecountant, Auditor. Office
Manager, Accountant, Credit
Man or Baokkeeper. Regular
price, 250.00. Specialprice,$24.80,

photographs,

This serv-

Down't SeEnp ANy MoONEY!

Write the name of the books you

want on the coupon and mail it to-
day. We will send the books at once, ex-
press collect, and you can use them just as
if they were your own for a whole week.
If you decide you don't want to keep
them, send them back at our expense.
If you like the books, as thousands of other

men have after examination, just send us
$2.00. You can send the balance of the
special reduced price the same way —$2.00
each month (50 cents a week).

Start right now and learn to fill bigger
shoes. There will be a better job looking
for you if you do. Be ready to meet it when
it comes. Send the coupon now.

American Technical Society, Dept. T3384, €hicago, iil.

T AT TGRS e m ==

American Technical Soclaty, Dest. T3381, C€hicago, Illinals

Please scnd me eet of. —_

for 7 dnya' examination, shipping charges I

eollect. | will examine the books thoroughly and, if satisfied, will send €2 within 7 days and $2 each month until I have

paid tha apecial price of-

lName——- — -

Address

Reference

- — —  [fIdecide not to kcep the books, I will retarn them by ex.
preas at your expenne. Title not to pass te me untd the aet is fully pald tor.

|
{ E l
(couran) I
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It contains the follow-
mg 44 chemicals:

Alum AL(50,)5 (NH,).SO,
Antimony {(powdered) (Sh)
Ammonium Aqua
(NHs+H.0)
Ammonium Carbonate
(NH,)- CO,
Ammeoenium Chloride (NH,C1)
Arl:moni)um Sulphate
aF2 4
Barium Chloride {BaCl.)
Boric Acid (H,BOs)
Brimstone (Sulphur) (S)
Calcium Chloride (CaCl.)
Calcium QOxide (CaQ)
Calcium Sulphate
(CaS0,2H.0)
Charcoal (Carbon) (C)
Chioride of Zinc (ZnCi,)
Copper Sulphate (CuS(S;)
Ferrous Sulphate (FeSO,)
Ferrous Sulphide {FeS)
Clycernl (Clycerine)
CiHz (OH )
Hydrochloric Acid (HCID
lodine (1)
Iron Chloride (FeCl;)
Iron Oxide (Fe.Q;)
Lead Acetate Pb (C.H;0.).
Litmus Paper
Magnesium Carbonate
MgCOy)
Manganese Dioxide {(MnO.)
Mercury (Quicksilver) (Hg)
Nickel Chloride (NiCl;)
Oxalic Acid (H.C.O,)
Sedium Bicarbonate

NaHCOy)

Sodium Borate (NaBO.)

Sodium Cerbonate {Na CO,)

Sodium Chloride (NaCh

Sodium Nitrate (NaNQ,)

Sodium Phosphate
(Na,HPO,)

Scdium Sulphate (Na.S5O,)

Sadium Sulphite (Na.SO,)

Stannous Chloride (5nCl,)

Sulphate of Nickel (NiSG,)

Sulphate of Zine (ZnSO,)

Sulphuric Acid (H.50,)

i {Cranulated) n)

Zin

Zinc Carbonate (ZnCO,)

The following apparata
are furnished:

One Standard Washbottle

One Alcohol Lamp

One Conieal Glass Measure

One Erlenmeyer Flask

One Glass Funnel

One Delivery Tube

Six Assorted Test-Tubes

One Test-Tube Holder

Ten Sheets of Filter Paper

One Glass Dropper

One Spoon Measure

Glass Tubiog

One book containing Trea-

tise on Elementary Chemis-

try and 100 Chemical Ex.

periments to be perlormed |
with this outfiy,

'=\ T
—i\ /ol
4

ELECTRICAL EXPERIMENTER

April, 1919

“The Joy of Father and Boy.”

(44

Chemical Laboratory

We present herewith to our friends our new E. I. Co. Chemical Labora-
tory which contains real chemicals and apparata to perform real chemical

cxperments.

This outfit 1s not a toy, put up merely to amuse, but a

practical laboratory set, with all the chemicals, apparata and rcagents
necessary to perform real work and to teach the beginner all the secrets
of worganic chemistry. \With this outfit we give free a book containing
a Treatise in Elementary Chemistry, useful data and recipes, and 100

instructive and amusing experiments.

DESCRIPTION OF THE OUTFIT:

The ontfit consists of forty-four (44) Chemicals all
C. P. (chemical purc) put up in appropriate wooden
haoxes, glass bottles, and hermetically clased jars. The
acids are put up in glass hottles, withb ground-in glass
stoLpers and there is a sufficient quantity of chemicals
supplied (mostl to two ounccs) cnon hrlo make

dazen Chem:

aof experiments with ca See list o

I'he apparata furnished are ali of the hest obtainable
make and of standard laboratory size and 2 {
list of the 17 s of apparata furnished with this
O a g -

The Instruction bolll:rk. Is a rcal Chemistry Course

shape,

for the Beginner. Some of the Contents_are: Divi-
sion of Matter: T is a Treatise on Elemcntary |
Chemistr nd deals with the theory of the Elc
ments, Meolecules and Atoms, ot hemical Nomen-

clature. This explains in simple language the den
o Ll venvien] A e 2lements and
P F on Laboratery
Opcrations; Class Working; First Aid; Fire Ex-
tinguishers; Experimenters’ Aphorisms, ctc

A good part of the baok is devoted to Weights and
Mcasures. The Metric System, the English system
and the U, S. System are fully explained.

The following tables are furnished: Symbols and
Atomie weights of the Elements; Mcasures of Weights.
Volume, Capacity and Length; Per Cent solutions;
Conversion of Mecasure cxpressed in parts; Poisons
and their antidotes; Techmical and common name of
chemical substances; Formulas for Cleaning various
substances, €ic., etc.

Among the 100 Experiments are:!
THow to make chemical tricks; Tlow to make invisihle

| and magic inks; How to test flour; Ilow to tesy soil;
| How to Make Chlorine Gas and smoke (German War

Gas); How 1o bleach cloth and flowers. How ta pro-
duce Oxygen and IHydrogen; How to make chemical
colors; How teo test Acids and Alkalies and hundreds
of intcresting hints and formulas.

The price is still $5.00

Shipping Weight 10 lbs.

(Can be shipped by Express only.)

Send your order today to:

THE ELECTRO IMPORTING CO., Mfrs.

231 FULTON STREET

TRADE STARK

NEW YORK CITY

TRADE MARK

See our full page Ad, on page 906 for Free Cyclopedia

nefit

mentioning the “Electrical Experimenter” when writing to advertisers.
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PRACTICAL CHEMICAL
EXFERIMEMNTS.

{Continaed from page 894)

pee, and must furmi=l cecithoates of good
character aml honesty.  These secrets have
heen handed down faithfutly from one gen-
cration to another For humdreds of years.

QUESTIONS AND ANSWERS IN
CHEMISTRY.
Standard Soap Solution.

0 1. Roy  Aunsell, Henryetta, Okla,
wantz to know the method of preparing

'1he Standard Scap Solution as mentioned
i the leg=on on water testine of the “Ex-
perimental Clemistry™ lessons,

A A strong selution of this soap is first
prepared by rubbing togethier in a mortar,
75 grams of the so-called “lead plaster”
twluch eonsists practically of lead oleate).
which may be obiames] fron your druggist,
aml 20 grams of dry potassivm cacbonat,
Wihen the two are thoroly mixed a small

uantity of methylated aleaiwl is added, and
:lhc mixture worked 1o the consistency of a
thin smooth cream.  More spirit is then
adided, and the comenis of the mortar
rinsed, wsing more of the spirits for this
purpaze.  This is then collected in a bottle
and the mixture placed aside to scttle. The
ciear liguid is decanted off thru a filter,
amd the sediment finally washed upon the
filter with more spirit.  The volume of the
ligquid may now be made up to 200 or 250
e, b adding a mixtore n? wijual volumes
of spirit and water,

Solvay Process.

. 2. C. H. Hathaway, of Peoria, Ill,, de-
sires  information regarding the Solvay
Pricess,

M. Sadizm Chlorid, commonly known as
gable =alt, is the source from which the
sodinm alkalies are derived. The starting
poind of this process is therefore salt—in
the form of a good strong salt brine. If
you open a bottle of ordinary smelling salts
and inhale the vapor, you will immediately
recognize the second fundamental of the
process in the form of Ammonia, similar
to the gas which is contained in the com-
mon household ammonia. The third and
last fundamental is ordinary carbonic acid
gas, the same as is used to make soda water
fizz. For the purpose of this process it is
obtained from limestone, by heating the
stonte to a high temperature. Thus we see
that Salt. Ammonia and Carbonic acid gas
are the three fundamentals upon which the
process is based.

The salt brine is saturated with ammonia
gas and carbonic acid gas is then blown
into this solution of ammonia in the brine.

The process does not take place in one
step, but the final products are Sal-am-
moniac and crude hicarbonat of soda. The,
crude bicarbonat of soda separates out as
a white powder and the sal-ammomac re-
mains dissolved. The Ammonia takes the
place of the sodium in the salt, and the
sodium combines with water and carhonic
acid to form the well-known baking soda
(Sodium Dicarbonat).

This is separated from the liquids by
filtration. It is then necessary to prepare
this for a commercial product by heating
it in a furnace where it loses all its water
and carhonic acid gas. The product is now
known as sodium carbonat, or soda ash, the
finished product of the Solvay process, and
the starting point for other forms of sodium
alkalies. (The liquid coming from the
filtration process contains the sal-ammoniac,
and this is distilled

ELECTRICAL EXPERIMENTER

Mercury Vapor

Q. 3. Gordon Jones, Jr., Cordele, Ga..
wants to know how Mercury Vapor is ob-
tained.

A. Under a pressure of 760 mm., mer-
cury boils at 357.25 degrees C,, giving off
a colorless vapor. Mercury gives off vapor
even at ordinary temperatures. and a gold
leaf suspended over mercury in a stoppered
bottle, gradually becomes white upon the
surface, owinug to its amalgamation with the
mercurial vapor. This vapor is puisonous,
giving rise to salivation, such as loosening
of the-teeth, etc,

Buttermitk in Buatter.

Q. 4. Theodore Coughlin, Rochester, N.
Y., wants to know why buttermilk is ob-
jectionable in hutter.

A, Buttermilk is very objectionable as it
begins to decompose almost immediately,
and sets up fermentation, in the butter itself.
See article at head of this month’s *Chem-
istry Department.”

BACK NUMBERS CONTAINING
“EXPERIMENTAL CHEM-
ISTRY SERIES.

The “Experimental Chemistry” series, by
Albert W. Wilsdon, started in the June,
1916 issue of the ELECTRICAL EXPERIMENTER
and has run continuously since that date.
Prices on the back numbers containing
these respective lessons, many of which
have been of the greatest value to High
School as well as Correspondence Schoot
and University Scholars, as has been proven
by many letters which we have reccived
from readers of all classes, will be fuor-
nisht upon receipt of stamped and addrest
envelope. If you wish, a first-class and
clearly explained treatise on Experimental
Chemistry, procure all of the lessous and
bind them together. Many valuable and
original tables and formulas are included
in these lessons which the anthor has found
of particular value in his commercial ex-
perience as a chemist.

~ SCIENCE IN SLANG.
(Continued from page 885)
onhe way ouly where the electrodes are of

unequal temperature, With the audion,
music has even been transmitted with
charming effect, and over many miles.

With a clever man at the adjusters, a long
dash can be construed into a melody. An
A flat can be made to sound like a Z sharp;
in other words, you would be unable to
hear it. As yet they have not got it down
so pat that they can run the sound waves
into the visual strata and make 'You Made
Me What 1 Am To-day, Now Aren’t Yot
Satisfied?’ evolve iuto a likness of Dill
Hohenzollern, or “They Are \Wearing Them
Higher in Hawaii” into an X-ray.

“Tesla, De Forest and Alarconi do not
hold the whole stage in the wireless field,
Prof. Fessenden has bushels of patents in
the Pat. office on the stutf, and there are a
lot of other guys who have earned the price
of a meal from some little thing that makes

(Continued on page 918)

POPULAR ASTRONOMY.
(Continued from page 869)
eye. The play of auroral lights around the
poles is plainly visible and the earth’s at-
mosphere reflects a rim of light to the
moon at the time of avw Earth. Owing to
the lack of atmospliecre on the moon, there
is no diffusion of light and the earth there-
fore stands out in sharp contrast to a sky
of inky blackness in which the solar corona
(Continued on pag 912)

with lime to ré- EARTH-MQON VENUS
cover the ammonia ® St
to be used over t F,L. .__
again—no ammo- 25,000,000 MILES >4 —--— -
E DM o 1000, --=--68,000, N
nia remains in the AR &

soda.)

Fig. 7—Relative Position of Earth, Venus and Sun at Time of Observation

at Opposition.

911

‘“What other men have done with the
help of tbe International Correspondence

Schools, I can do. If the I. C. S. have
raised the salaries of other men, they can
raise mine. If they have helped others
to advance, they can help me. To me,
I. C. S. means ‘1 CAN SUCCEED."' "

Make up your mind right now that not
another day shall pass until you have
made your start toward success.

For27years men in oftices, stores,shops,
factories, mines, railroads, and in the
Army and Navy have been winning pro-
motion and increased salaries through
the I. C. S. More than 100,000 men and
women are %etting ready right now with
1. C. 8. help for the bigger jobs ahead.

No matter whereyou live, the I.C. S. will come to
you. No matter what your handicaps, or how small
your means. we have a plan to meet your circum-
stances. No matter what career you may choose,
some one of the 280 1. C. S. Courses will surely suit
your needs.

When everything has been made easy for you—
when oue hour a day spent with the 1. C. S. in the
quiet of your own home will bring you a higger
income, more comforts. more pleasures, alt that
success means—can You let another single price-
less hour of spate {ime po 1uv waste? Make your
start right now! This is all weask: Without cost,
without ohligating yourself in any way, put itup
to us to prove how we cant bhelp you. Just mark
and mall this coupon.

— e et TEAN OUT HERE e —

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 6183, SCRANTON, PA.
Explaln, withont obligating me, how 1 can qualily for the
posltion, or In the subject, befare which I mark X.
AELECTRICAL ENGINFER SALESMANSHIP
Elecirle Ligbtiog snd fiys. IADVERTISING
Electric Wiring L1Window Trimmer
Telegraph Engineer Show Card Wrlter
‘Telephone Work Sign Painter
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Name,
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“E. E.”

TO READ

ADVERTISEMENTS

You bewefit by menttonming the “Elcctrwal Experimenter

www.americanradiohistorv.com

wihen uriting to adrertisers.



www.americanradiohistory.com

! Ha:nd Books en Pateats, Trade Merks, etc.

free Our 70 Fears of experience, efticient seriler
and fair dealing assure fullest value and rN\:‘ct\on

to0 u-e inventor. Patents procured through us re-
ceive free oo in Scientific Amerlcan.

MUNN & CO.. €1§ Woolworth Bldg., Y.
tWashinston OFice, 625 F St., W :shmmou. D, C.

Patents Promptly Procured

Scnd sketch or model for actual search
of U. 5. Patents. Highest references.
Personal service. Moderate fees. Write
for Free Patent Book.

GEORGE P, KIMMEL, Patent Lawyer
99-5 Loan & Trust Bide, Washington, D, C,

 PATENTS

Inventors Invited to Write for Information
and Particuiars
nghest References. Best Results.
Promptness Assured.

WATSON E. COLEMAN

Patent Lawyer
624 F Street N, W, Washington, D, C.

I

oonls*y —Come
money.
n acare

Given ainea, Comninea.
Mnes, €n.versed sines, tangcnts,
enm. accanie, ¢o acchnls of &0,
glea. Square root, culbie root. rootata the
fifth powers, logarithma, citcumicrences,
srraunddiameteracf eircies. Mostcom-
b te -Ilda ruio of Ita kind Ewr made.
rule is Svesnd four-tenths inches in
dhmet r lnn trucdons mkh em‘ h rule.
1M 7Y Rurea $1.0 SPECIAL
DI;LUXJ‘:. n-hwe telluh idS2, SO Fosmd.
ts grd cleal

lers swanic
7 Watce al Dcp( R. Bo-xon. Masn

—

MUSIC TAUGHT FREE

fn Your Home. Write today for our_booklet, 1t tello
how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, Beginnere or advanced pupile,

Amerlcan School of Music 57 Lakeside BIdg., Chicago

oJ. G HAMILTON &CD .

l 2 c. uun-u-B

FUN
B OY So You apparenl.ly 200 thra Clothes, Wood
Btone, any object. See Bones In Flesh!
A Magic Trick Novelty given FREE with ¢sch X-N%y.
MARV EL MFG. €O, Ocnl 52 New Haven Conn.

MARKO

STORAGE BATTERIES
ARE GOOD—TRY ONE

Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Brooklyn, N. Y.

EARN MONEY
Suasing Names on Key o S63()

for Tez with Yaor nams on and Instroe-
tnna. Retmrmed If reasired Epx. Key Tag Co.. Cohoes. N. V.

ey YPEWRITERS

L ANO UP. ALL MAKES. SAVE $25 TO S50 on
Tel u&luuhe factory by the well. kﬂo-n YoungProcess.''

for low canh=instls 1ﬂ:|ent or rented. Hental appilea
nn oﬂrchm pnte. Wreite for foll deulll and graranies
Free tris YOuNG “PEWRITEI CD., Dept. 217, Chicate

TAMPS

S0 diff. Belglum (large bl-color). China. Jamalca,
Poriusal, Venezuela. ete., (0c: 100 diff., nlce
packet. 20¢: 1.000 well mlxed 40¢; 100 war.
T. 8. 50c: lOOU Nnam, Oct ARts. wanted. 30%.
List I'ree I buys L. B. Oovu Overland. Mo

}'ou benefit b_y mentioning the

| and passimg ram or snow storms
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and the stars appear even in the lunar day.

To one equipt with an opera glass on
the moon many of the wonders and beauties
of our planet wonid be revealed: the
shadows of our lofty mountain peaks would
be scen falling across the adjacent plains
would
temporarily veil certain portions. \Vere our
most powerful telescopes placed on the

{ moon we could easily distinguish small

islands and lakes and cities, as well. All
objeets five miles or so in diameter would be
well within the reach of our great tele-
scopes and we can imagine that the lunar
inhabitants would spend a consideralle
portion of their time in altempting to solve
the nature of many mysterious markings
that come and go over the face of their
nearest neighbor. It is indeed a pity that
the opportunity to study a living planet at
close range is granted to a world deveid
of all forms of life while the great tele-
scopes of our own planet sweep searchingly
over a barren mass of lifeless rocks pre-
senting no signs of growth or decay, a
desolate and uninhabitable waste.

\We have considered how our plauet ap-
pears from the two other planets that are
most likely to be the abode of life, Venus
and Mars, and how it would appear if seen
from our satellite the mooun.

It will not take us long to consider how
we would appear from the major planets—
Jupiter, Saturn, Uranns and Neptune. The
greatest possible distance the earth could
depart from the sun viewed from Jupiter
wounld be a little less than twelve degrees.
Merecury, as we know, is not an easy planet
to observe, yet it departs at times nearly
thirty degrces from the sun. Moreover it
is so near to the carth that when it is seen

April, 1919

Fig 1.
of Mars and the Three Inner Planets, Earth,
Venus, and Mercury, the Three Morning and

Diagram Showing Relatlve Positions

Evening Stars of Mars. Assuming Mars to
Be in the Pasition M, the Planets Are Best
Seen When on the Near Side of Their Or-
bits, Positions E, E', E'" and Es for Earth
and v, v, v”’ and v; for Venus. At Eo and E,
Earth Is Invlslble from Mars, Being In Infe-
rior and Superior Conjunction with the Sun
Respectively. At E, and E; 1t Is at Its East.
ern and Western Elongations Respectively
and at E* and E” It is at the Greatest Bril-
liancy. When Venus Is at Its Greatest Bril-
lilancy V' and V' and the Earth Is in the
Far Part of Its COrbit. Beyond E, and Es
Venus Appears Brighter to the Martians
Than Our Own Planet, but When the Earth
Is Near E' and E” It Surpasses Venus In
Brightness Because it 1s Then Considerably
Nearer to Mars.

Experiments in Boston have shown that
clectric tricks deliver coal at a saving of
3.2 cents per ton mile from the expense of
horse delivery and seven cents per ton mile
cheaper than gasoline trucks.

| Y a 3.

of Its Orbit.
After Superlor Conjunction With the Sun.

Times ol Elongation (E, Ey In Flg. 1),
well Placed for Observatlon from Mars.
Planet Is Now At its Best for Dbscrvation.
the Slde ol Its Orblt Nearest to Mars,
junetion (E, in Flg.

oQOO

[N

Flo. 2. Changes In Slze and Appearance of the Disk of the Planet Earth As Seen from Mars In Varlous Perfs
(1) At Superlor Conjonction (E, In Flg.
In This Position the Nisk Is Quite Fully illuminated, But It Is
Comparatively Small and indlstinct Belng On the Far Slde of Its Orblt from Mars end Near the Sun
The Earth Is Now At Its Greatest Angular Distante from the Sun and
(4) At Times of Greatest Britilancy (E” and E” In Flg. ().

(5) Just Before and Alter Inferier Conjunctions,
But ls too Ncar the Sun for Good Observatlons.
1) Nearest to Mars But In Line WIth Sun and Therefore Invisible from Mara
The tllaminatcd Portlon of the Planet's Dlsk Is Always Turned Toward the Directlons of the Sun.

°0

1) Planel invisible from Mars. (2} Just Before and

(3) At
The

The Planet Is On
(6) At Inferlor Con-

| near its elongations it appears as a bright

first magntitude star. Our planet earth on
the other hand is so distant from Jupiter
that it would be just barely visible to the

| naked eye if scen against a black sky.

When we consider that it never gets inore
than twelve degrees from the sun under
the most favorable circuinstauces as viewed
from Jupiter and must therefore always be
searched for iu the light of the sun's rays
we sce the hopelessness of expecting to see
our planet carth from the distance of Jupi-
ter withont telescopic aid and wére it pos-
.ible to set up onr telescopes at the distance
of Jupiter we wonld find that our little
planct carth was not only a most elusive
littte hody but also quite uninteresting when
found. 1t would appear only as a very
small half moon with a suspicion of a few
dark shadings here and there. As we travel
mtward from Jupiter to the planets Saturn,

ranus and Neptune our interest in the
little planct decrcases rapidly. I appears
to shrink more and more in size in the tele-
scope until at the distance of Neptune
it has hecome so tiny and so ncar to the sun
1liat it is hardly worth a search in the tele-
scope.

( The next Installment will appear in the
May number))

»”

Filcctrical Experimenter
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Ultra-violet rays are being blamed for
the fading specimens in European museums,
and a search is being made for a glass for
cases that will cut off the rays and at the
same time be colorfess and inexpensive.

Fig. 5. Relative Positions of Mars. Sun and

Earth—Moon at the Time When the Earth

Can Be Best Observed from Mars. The

Earth as Well a<-the Moon In This Posl.

tion Shows in the Form of a Crescent.
(See Fig. 4.)
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ADVICE

Dont Lose Your Rights

Before disclosing your invention to any-
one send for blank form ‘“‘Evidence of
Conception” to be mﬁned and witnessed.

A sample form together with printed in-
structions will show cfvou just how to work
| up your evidence and establish your rights

beforc Rling application for patent. As
registered patent attorneys we represent

Edited by H. GERNSBACK hundreds of inventors all over the U. S,

== — —— and Canada in the advancement of inven-

In this Department we publish such matter as is of interest to inventors and particularly te tions. Onr schedule of fees will be found

those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice”
cannot be answcred by mail frce of charge. Such inquiries are publisht here for the benefit of all
readers, If the idea is thought to be of importance, we make it a rule not to divulge all details, in
order to protect the inventor as far as it is possible to do se.

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and deseriptions must be clear and explicit, Only one side of sheet should be written on.

reasanable, The form '‘Evidence of Con-
ception’’ sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request, Ask for them,—a post
card will de, :

NOTICE TO CORRESPONDENTS

Questions on Patent Advice are answered in
this department every menth, and naturally
each question must take its turn. We have re-
ceived so many letters during the past months
that it is absolutely impossible for us to answer
them all in the "Experimenter."” Thus, for in-
stance, the answers appearing in this issue are
of letters going hack as far as July, 1918. We
would therefore urte our correspoendents to bear
this in mind, and if an answer is wanted quichly,
correspondents shounld make themselves ac-
guainted with the rules printed above.

Angle Finder.

(305) Geo. E. Zeigler, Urbana, Ohio, snbmits a
device which he calls an angle-finder. 1t is an in-
strument to sbow ot a scale directly the degree of
any angle. Such an instrument could be used in
connection with drafting wark, building, construe-
tion, etc. Our advice is asked. .

A. In the instrument described. use is made of
a spirit tube with the nsnal air bubble, and by dis-
placing thc apparatus, the angle can be read off in
2 certain manner. This device itself is not new,
and a similar ene has been used on antos ta read
the percentage of the grade, and we do neot think
it would be possible for this reason to obtain a
patent.

Submarine Shell.

(306) J. R, Pell, Jr, Parkershurg, \W. Va., has
submitted an idea on a submarine shell which enly
explodes fifteen feet under water. Diagram sub.
mittcd shows the electrical connections which are
acted npon chicfly by salt water, making a contact
as soen as the shell comes within about 15-ft. under
the water. Our advice is asked.

A. There is nothing fundamentally new shown
in this device, and there are much better omes
made which have been used ireely in the war.

Electric Depth Bomb.

(307) Geo. W. Curtis, Detroit, Mich., has in-
vented a depth bomb. In this particular bomb.
when it is dropt, salt water enters thrun the water
inlets, and being conductive, completes a circuit
between certain contacts. These contacts may be
regulated by a water regulator in such a way, mak-
ing it possihle to explode a homb at any depth.

k Nothing new is shown in this idea, and we
doubt very much if a patent can be ohtained npon
it. There are many patents on c¢lectrical depth
bombs of this kind.

Flue Cleaner.

(308) Wm. II. Roherts. Chandler‘, Ind., has in:
vented a device which e terms a “flue cleaner,”
In short, the idca consists of a fan arranged in
the chimncy in such a manner that the sant is
cleaned out automatically, so that the latter will
not clog the air passages of the flues. Varions
means are shown to carry out the idea.

A, While highly ingenious, we doubt if the
device will work. Soot will he precipitated along
the walls, fan or no fan. to our mind. and we do
not think that the problem can be solved satisfac-
tarily in this manner.

You benefit by mentioning the “Electrical Lxperimenter” when writing to advertisers.
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Steam Boat Brake. M@MM
(309) Otto I. Kirby, St. Vincent. B. W. 1., sub.

mits an idea of a brake for steamers or boats. The 255 OURAY BLDG.,
idea in short is to have large steel vanes folded WASHINGTON, D. C.
up against the body of a ship in normal position.
If the boat is to be stopt. the vanes automatically
open up at right angles to the boat, and the ship. |
thetceby exposing an additionat suriace to the water, | =
consequently must slow down.

. This idea is a good one but unfortunately
it has been describcd before, and to our mind no
patent can be obtained upan it today. We do not
think the device works out in practise. l

|U.S.PATENTS |

; Grass Cutter. \ Our facilities for securing

. ; patents cnable us to give

(_350) gohn C.' Reno, ?ptrmg! BmokE Wis., llilas prompt aud reliable service at
an wlea of an arrangement to clean out grass that !

grows over the sidewalk. The device is to be made I reas«_)naible rates'_ Inventors

of sheet steel gndfby baving a triﬁmguhr ‘nose, 1}:\ are invited to write to us re-

our correspondents opinion, such a toel woeuld i gardin ) in-

clean out tge grass very readily in the cogners be- i ga S g (S B

tween roadway and enrb, ing to securing patent protec-
A, While no doubt this device would wark satis- tion. All matters receive
factorily on_the ordinary concrete sidewalk. there i prompt attention. Send sketch

would certainly be trouble if the road was com- iy [ inat}
promised of cobblestones for instance. Otherwise, | ¥ for preliminary examination.

we find no trouble with the device, and think that Books free on request

a patent can be obtained upon it.
A. M. BUCK & CO.

Patent Attorneys

Fire Truck Device.

(311) M. Dunbar, Lorain. Ohid, writes: ‘1 wish
your advice about a patent on an electrical device
that will immediately start the engine of a fire
truck. My idea is. as soon as_the alarm rings it
closes the circuit which starts off the engine of the
fire truck. Please advise if this idea is patentable.”

Providing such a device can be made rugged
enongh, so that it conforms with the Fire Depart.
ment's exacling requiretnents, we believe that such J

<05 Second Natlonal Bank Bidg..
Washlngton, D. C,

e et oy

RAISE BELGIAN HARES ot

HUGE PROFITS easily and pleasantly made We
S, St tod sy re 10,00+ gk g

» ea fo an nrac

sod boel"l-‘ortnno-ria ares’, by m.?l S';om

WATIOWAL FOOD 8 FUS ASSOCIATION
Ospt.116 MILWAUKEE. WISC.

a device should prove of considcrable benefit, altho
most of the Fire Departments now have devices
whereby the fire under the engines is started with-
in a few seconds after the alarm bhas sounded.

TRADE-MARKS
ANID H
Before disclosing an invention. the inventor should write for our blank
form “EVIDENCE ON CONCEPTION." This should be signed and witnessed
and if returned to us together with model or sketch and description of the inven-
tion we will give our opinion as tn its patentable nature.

Our illustrated Guide Book, HOW TO OBTAIN A PATENT, sent Free on
request. Contains full instructions rcgarding Patents, Trade-Marks, Foreign
Patents, Qur Methods, Termns and 100 Mechanical Movements illustrated and de-
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors.
An actual search of United States patents made in all eascs before preparing application for patent
Electrical Cases a Speciolty Highest References Prompt Attention Reasonable Terms

FREE COUPON!
VICTOR J. EVANS & CO., Patent Attorneys

"

New York Offices: Pittsburgh Offices: Philadelphia Offices:
1001 to 1007 Woolworth Bldg. 514 Empire Bldg, 1325 S. Broad St.
Main Offices: 779 Ninth Street, N. W., Washington, D, C.
Name e — ) Address
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TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex- ||
perienced, efficient service for
his prompt. legal protection and
the development of his proposi-
tion. L4
. Send sketch, or model and descrip-
tion, for advice as to cost. search
through prior United States Jmcnts.
etc.  Preliminary advice gladly fur-
nisbed without charge.

My cxperience and familiarity with J
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expensc,

Booklct of
and

valuable information
form for properly disclosing [%
your idea. free on request. Write
tolay.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building. Washington, D. C.
2276-8 Woolworth Bldg., New York Cily

INVENTORS: Send us sketches or a
scription of the device for advice

tainlng patent protection. Our practical

experlence covers a perlod of twenty years, Our
band-becok on patents |s scal free on request. All
commublcations sirlctly confideatlal. Write us today.

TALBERT & TALBERT

Patent Lawyers
4287 Talbert Bldg. Washington, D. C,

PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively
Solicltors of

U. S. and Foreign Patents
Trade-Marks, Copyrights

639 F Street, N. W., Washington, D. C.

Write Us for Our Free Incentors’ Book
PATENT-SENSE
ESTABLISHED 1860

Competent Patent Service

By & Former Examining Official
of the U. S, Patent Office

NORMAN T. WHITAKER

Lawyer and Engineer
480 Whitaker Bldg. Washingten, D. C.
Brancn OMce. 87 Nassau S1., New York Chy.

INQUIRIES INVITED

DRAFTING

Inventions and Ideas Developed!

Mechanlcal, Flectrleal, Fateut Office and
Engincering i Every Descriprion.

COMPETENT DRAFTSMEN AT YOUR SERVICE
A. G. HAGSTROM

116 Nassau St New York City
Telerhone Beelnan 1559

model of vour invention and a de- |

in regard to the best way of ob- |

ELECTRICAL EXPERIMENTER

Acetylene Bunsen Burner.

(312) Richard E. Mathes, Excelsior, Minn.,
writes: 1 have devised a scheme whereby an
acetylene gas plant for buasen burners and gas in
a small chemical laboratory may be installed at
very low cost. This 1s meant especially for the
amateur who does not have gas in his home. Js
this practical> Could I sell a patent for it? 1f so,
what would it be worth? ould 1 use an ordinary
bunsen burner as part of the patent without in.
fringement ?”’

A, We see nothing fundamentally new about
this idea, as burners of this kind have been used
for years, and such a device is well known in the
art. We are quite positive that a patent could 1ot
be obtained upon it,

Double Lock.

(313) Chas. H. Morgan. Newton, lowa. sends in
an idea on a Double Hasp lLock which can be
operated from both sides of the door. He wants
to know if this device can be patented.

A. We see nothing fundamentally new in this.
and furthermore doubt the utility of the device.
We also doubt if a patent can be obtained om it.

Envelope.

{314) Jos¢ Mata, San Francisco. Cal., submits a
sample of an envclope. lle wishes us to give him
our advice if soeh an en\-clo{ne could be patented
and if it is feasible. As will be noted, a string
with 2 knot at each end is glued into the envelope
when made.

A. This js a good idea but it is not new.
Similar devites have been on the market for a long
time. and some years ago very many magazines
used a string of this kind to open up the mailing
wrapper. simply hy having a thread incorporated
into the magazine wrapper. This thread was pulled
in a similar fashion as the string ol our corre-
spondent's envelope. \We are positive no patent
can be obtained on this device,

Automatic Fuse Replacer.

(315) Wm. Sambur, New York City. says: “I
would like to know if an automatic fuse replacer
which instantly inserts new fuses after extracting
burnt out fuses would be patentahle. This device
could be manufactured at a cost of $3.00. Would
this he a good selling article? 1 await anxiously
the next issue of the ErrcrzicaL EXPERIMENTER
for my answer.”

A, Without having the necessary details, it is
impossible for us to give advice. Carrespondents
should bear in mind that merely by giving vague
indications, it is extremely dangerous for us to give
advice as well as for correspondents to accept it.

Smoke Stack.

(316) Walter A. Buckheim. Boulder, Colo., asks
us:  “Please let me know thru your magazine if
the following idca is patentable. = It is desired to
construct a chimney or factory smoke stack with
ritles or vanes which will impart a rotary motion
to the escaping gases. In forced draft plants the
gases can be given a rotary motion by mechanical
meaus.  In this way a mimature whirlwind will be
created which will hold the gases in a narrow col-
umn and carry them to a great height. where es-
pecially, if they are poisonous, they will be out of
cveryone’s way., The gases will in effect pass thru
a ¢himney made of air.™

A. This is a clever idea, but it bas one great
fault, namcly, it won't work., No matter what
arrangement were used and even if you were to
expend 10,000 . P. to push the gasés out of the
smoke stack, if a moderately strong wind was
hlowing the gases would positively be forced side-
wise, and if the wind was blowing earthward, the
gascs in this case would be hlown carthward too.
You cannnt hope 10 raise a gasenus column into
the air and prevent its swaying sidewise hy any
known means. For this reason smelters and
chemical industries having to do with pnisonous
gascs build their chimneys as high as possible.
There are some eases known where a chimney has
actually heen laid up the side of a moderate moun-
tain in order to lct the gases escape at the top as
far away from human habitation as possible.

Radio Break-In System.

(317) C. E. Michell, Miami, Fla., submits for
our advice the following idea: "1 have a break-in
system for use in wireless telegraphy that does
way with anchor gaps and other troublesome ap:
paratus used in break.in systems. It consists nf
the ordinary leavy wircless key, with an attach-
ment at the rear, warking something similar to a
compound lever. When the key is raised the an-
tenna is connected to the receiver. the detector un-
shorted, and circuit 1o power transformer opencd.
In this manner the receiver is aiways in a receptive
condition at the instant the key is raised. The
idea provides for an ¢xtension in length to the or-
dinary wircless key and may be installed in any
eircuit with ease and does not hamper the pressure
adjustment of the key. This means of break-in will
prevent considerable interference and lpss of time,

A, This is no1 at all a ncw idea and the Patent
Office is full of break-in systems of this kind. A
great many similar ones have been described in
the past volumes of the ELECTRICAL FXPERIMENTER.
Many of these systems are very good. as is nur eor-
respondent’s, and many are actually in use, par-
ticularly amatcurs scem tn like them.

April, 1919

NEW PULL SOCKET HAS CUR-
RENT TAP.

In many cases it is desirable to connect
an electrical appliance to a single-lamp
wall bracket or ceiling fixture without in-
terfering with the lamp. A very conven-
ient way for doing this has been provided
by means of the new puil socket current
tap iltustrated. It is a combination pnll
socket and plug receptacle built into a single
compact body. [t is also supplied with a
%7, %", %" or pendent cap. The pull chain
controls the current to the lamnp socket
proper, whereas the terminals of the re-
ceptacie in the side of the body are con-
tinuously in circuit.

An advantage that this type of socket
gives is that it eliminates the annoyance of
the long cord running from side-wall out-
lets. By means of the new fitting, current
can be supplied directly below the fixture
to operate various table
appliances or other por-
table devices such as are
in general use, without
sacrificiig the vse of light
from the lamp itself. It
thus eliminates the annoy-
ance of groping about in
the dark while tryving to
plug into the socket.

AERONAUTICAL EXPOSITION AT
NEW YORK.

Army Day at the Aeronautical Exposition
in AMadison Square Garden and the 6%th
Regiment Armory, New York City, brouglt
several thousand uniformed spectators at
the afternoon and eveniug sessions. Secre-
tary of War Newton D. Baker was to have
been the gnest of honor, but at the last
minute he notified the officials of the ex-
position that he had heen suinmoned by the
President for a conference. Major Gen-
eral Thomas Barry, Commandant of the
Department of the East, accompanied by
members of his staff, represented the Sec-
retary of War,

At the wireless telephone exhibit in the
69th Regiment Armory, Lieutenant J. F.
Adams entertained the spectators by rcad-
ing news from a daily newspaper to ships
in the harbor and places on land equipt
with apparatus. The spectators, by means
of a sounding horn, were able to hear the
answers he received.

Brigadicr General Guy Livingston, who
represented the British Air Ministry in this
country, was an interested spectator at the
afternoon session. He said that he bLe-
lieved the Atantic would be crost by air-
planc or dirigible within the next two or
three months.

TESLA ON HIGH FREQUENCY
GENERATORS.

(Continued from page 909)

bronght within reasonable limits, almost
to anything desired. I have used this de-
vice for a long time in connection with or-
dinary coils and in a form of my own coil
with results greatly superior in cvery re-
spect to those obtainable with the form of
your leiter, make a few statements referring
to such make-and-break devices in gencral,
and various forms based on this new prin-
ciple.”

I may add that a great many forms of
this apparatus were constructed and em-
ployed by me for a long time, proving very
convenient and useful. Water does not give
particularly pood results, being incapable of
causing very abrupt chauges, hut electro-
Iytes liave the property of diminishing cnor-
mously in resistance when they are heated
and the effects are much more intense.
Salts of lithivm are.especially efficient.

NIKOILA TESLA.
New York, February 20, 1919.

You benefit by mentioning the “Electricol Experimenter” when writing to adwvertisers.
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HEL-MET THE KAISER

Bend one to Sour boy ln ¢omp:
0 the boys will want them.
Aoyone against the Kalser or
Germany sbould wear (bls Dlo.
Same slze as pieture, Handsome
nietal. black letlers. Wi wear
for years. Men and women \wear
them —- causes laugbter wherever
P = s0en.
Prics 10 Cents

1% Voice Thrower 10c

e

<\
N

;/,Leam to threw your wolcs into » TRUNK,
% under 1be bed, out (o the hall or anywhers,

Lots of FON fooling_ the Teacher, Janitor.
Pollteman, Parents, Neighbors, or Friends.

THE VENTRILO

is & lltgds lostrument that fita Into the mouth out

of gl hIL ABgzvi gr EIRkLS eavn ':’ﬂ IL.INEVER
-page book on L]

with the YENTRILO for TEN Ceer:‘lsr. R L

NEW FORD JOKE BOOK 1919

All he latest Jokes co the Ford aute. Hundreds of them.
sod sll good ones. Sprine & uew ofte vu your nelghbors.

X Lorge book reith colored cover
by moil, 1oe,

Devil Resigns to the Kaiser

Everrone who reads thls book 13 wild
gver 1. Contains the [lollowing:i—
The Kalser's Dream, A Letter from
the Devil to the Kaiser, Kalser's
Prayer, How Satan Resiuns to the
King of Dertils, Tbe Kaiser, elc.
Many other slorles, fokes, ete., about
the German Emperor, Book meiled
10 cents, poslage 2 cents exira.

.. ROGEN X-RAY

= . -
i = Price
: e . 10 Cente

WONDER, HERE, BOYS. ls
P i just what you want,
Rt inalriment you esn
% apparently see through clothes. see the
benes in your flngers, Think of the fun You

can have with j. Sample, by majl, TEN CENTS.

9 SKULL RING

Here 15 a handsome, up-to-date
Ring, representing a Sknjl and
Croas-bones. Has stones 10 the
syea and locks something fright-
ful. \Women won't like 11, but
Por tmea or bova it is a great
novelty, Sample. by mall, t50.

! What a Wad!

This is STAGE MONEY

Locks llke the GENUINE
STUFF. Some Green beacks sad
gome Yellow backs. Creste &
BIG sensation smong syoufr
friends. The girls will ell be
after you when the? see the wad.
BIG roll of 15 pleces by mail.
10 cents.

Boys Own Toy Maker
and Nine Other Books for 10c

Tells how to meke a Telephone,
l.antern, Kites, 8all Boal.
Electrie Telegraph. Pop Oun,
Red Fire. Galvenic Lattery and many
other things. This book, with nine
other interesting books, mealled for 10c.

2

W

O

CHANGE A CENT INTO A DIME

4 Aek your friend to drop o dime In the harrel,

When he takes i1 oul. Beholdl It s a CENT.
You make ¥ cents every tlme you fool them.

¥ Never falls, They cannot get on to it. 10

Sampls barre), wih directions, only.... C

Any three of the cbove arlicles for 250

or ony &ix for 50c

250 EAST AVENUE
Roya_l NOVE“Y_ Co. _ SOUTH NORWALK, CONN.

Get This Car
iy

And the AGENLCY
In YOUR Territory

Drive a new 1919 Birch
SUPER . FOUR and mske (‘
Rood tmoncy eelling. Birch 1 -
€Ars to yoor friends mn. JEInchs v4
ceighbara. They sre fuily W.8.3223 tiros
guaranteed. Fromot shiomenta. Write quick for full Infermaton,
BIncH MOTOH cARs Deaot. 325 S1E Madiaan St
CHICAGO « ILLINOCIS

———

¥You can learn by our modern and orlg-
inal system of fnetruction every part
of the Wateh Repalring Trads at home
&8 good of better than st & shop, You
can carn money while learning and secare &
= vll paying position or start in bysiness after
eonng:!lnq our course of ‘jnutmcu«n. Good
wetch repairars are alway@in demand and esrn
from 520 to §3b per weck. For particulare

Milwackee Schoot of Watchumaking 166 Mason S1, Miwaukee, Wis,

You benefit by mentioning the “Electricol Experimenter” when writing io eduvertisers,
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NEW YORK TO CHICAGO VIA THE
AIR IN 12 HOURS.
(Continued from fage 850)
this immportant subject. Mr. Hawley said:

“Aérial transportation is here and here
to stay,” said the presideut of the Aero
Club, speaking along general lines, Aerial
transportation bears the samc relation to
land and water transportation that the
wireless bears to the regular mail and
telegraph. 1t is unlimited by obstacles on
land and water: curves are eliminated, and
there are no grades to climb after reaching
your flying level.

“It bas lLeen estimated that aérial ex-
press could Dbe carried profitahly at a
charge of $2 a pound for packages of a
given size between New York aud Chicago.
A twin-mmotored 'plane can make the New
York-Chicago trip without stopping, carry-
ing a thousand pounds of express matter.

“The postofhice has been operating an
aérial mail between New York and Wash-
ington daily since May 15, 1918, and has cut
down the time of transit to two hours.
Only small planes are used, which are more
expensive than the large ones, when op-
erated on the tou-a-mile basis. Yet the
cost has been cut down to 40 cents a mile.
It is cheaper than taxicab rates.

*British dirigible halloous, some of which
are capable of carrying sixty tons of use-
ful load at a speed of sixty miles an hour,
may soon ply between Great Britain and
the United States, carrying passengers, mail
and express.”

HOW ELECTRICITY SERVES
WORLD'S LARGEST BHOTEL.
(Continued from page 838)
own, as they obtain the required electric
power and steam for heating and other
purposes, from the railroad companies near
the respective railroad terminals of which
they are located. The Iotel Pennsylva-
nia has a high tension transformer vault in
the sub-hasement as well as a large switch-
board for controlling the power and light
supply to the various parts of the build-
ing, and there is an auxiliary 500 K.W,
steam-driven generating unit installed in the

power plant.

My guide suggested that we next visit a
typical “‘guest floor”, and so we took an
cxpress clevator to the ninth floor, there
being nineteen tloors in all. On each floor
there is a lady floor clerk, who has charge
of everything ou that particular floor, and
is responsible for all the service in that
particular part of the hotel. Obtaining keys
for several of the rooms, we set out to look
them over, and as the writer had heard of
the facr-famed '‘servidor”, long before le
had even thought of visiting the hotel, he
asked the gnide to explain this first of all.
The “servidor”, as its name implies, is a
scheme for rendering service between the
guest and the hotel attaches without uiro-
ducing the objectionable personal touch,
which is all right in the public rooms of
the hotel, but rarely ever on the guest room
floors, excepting when a waiter may have
to bring in a table to serve a meal or some-
thing of that sort. The accompanying illus-
tration includes a detail drawing of the
servidor, which at the same time is also
the “door” of the room, and “believe me,
Xantippe”, that door is one of the greatest
masterpieces in all Hoteldom, and thereby
hangs a tale, to wit:—In the first place the
servi-“door” is made of steel, and finishied
in a perfect imitation of hard wood such
as mahogany, or in some cases walnut, and
so cleverly camouflaged that you camot
perceive the difference, unless you knock
vour head against it. The guide demnon-
strated all of the features of this most
marvelous door at the request of the writer,
This door swells out on both sides, giving
a depth of ten inches betwecn the imner
and outer curved panels, which extend the
full height of the door. These hinged
steel panels are provided with an interlock,
so that the outside or hall door i the
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Don't .

Be all lcappe
You will glways stagger under the worst
kind of a handlcep. if you remain a
puny. weak, alling, skinny. miserable
apoloky for a men. Big men, In the
tercific competition of business life to-
8y, nust be virlle, strong, (ull of
liealth and 1ife and jump and &£inger.
Weakllngw liaven'y the ghost of a show.
121 ony poaition; they never cam ad-
vance, thelt jobs may be tlaken from
thear sny day and given to some man
the boss knows is soing Lo forgo ahead

ARE YOU HANGING ON TO YOUR JOB?
If sou are just mwanaglng to siamger
threugh your work each day, with con-
stipation, Indigestion, bllicusness. lack
of energy or frazzled nerves taging all
the pep out of you, that job of yours
will get away Some day before {&u
kmow it. Three million or se¢ husky,
hearty, healthy men will soon be back
from the camps and the fighting limes
S5TRONGFOR In France. looking for jobs. and they're
The Partect Man the kind of boys employets wantl
MAKE YOUR JOB HANG ON TO YOU?
Thet’s the only way to rld Yourself of the constant fear
of belng fired. Build Yourself wp into @ MAN, capable
of dolng all your work and more; show Your employer
that You are full of vlie snd vitality; that Your body
can stand any strain and that your braln is eclear and
keen, full of new ideas for the business. Make him feecl
that, and nobody could PRY your job away—ihe only
way you'll lose it will be to take another higher up.
STRONCFORTISM WILL ENABLE YOU TO DO IT
Strongfortism will show YOU. as it has shown thonsands
af other men ofl the radied edge of belng fired, liow 1o
make yourself too valuable for any employer to lose sight
of. No malter tow decp a hole of distnal despait you
may be in just now, no matler if you feel Lhat you have
burned eut the last spark of vitality In you by dissipa-
tlon or early excesses—~Stironglortism egn make vou over,
EUILD YOU UP, sirengllien every vital organ in you
and make you {iné and fi again.
No druggist’s dope or palent bottled humbugs (n the
Strongfort way—3Just llvlng Iife os Nalure meant it to
be lived and getting the greatest enjoyment oul of it.
Send for my FREE BOOK *‘Promotlon and Conserva.
tion of Health, Strength and Mental Energy.” It will
show YOU how thonsands of other discouraged men
hsve made Lhemselves Whole aad well and eirong again.

LIONEL STRONGFORT

Phusical and Heolth Speciglist
854 Park Building Newark, N. J.

Build and Fly

Your Own
TrainingPlane

A Train f

| 1 A
Be ap Amateur Aviator with an

Aeroplane of your own. Learn
how Aeroplanes are built: learn
the principles of construction.
operation and eontrol. We sell
IDE. Accurate Scale Draw-
ings, and Building and Fl¥ing
Instructions which show  yon
how to bulld 3 perfect Model
Acroblane. 3 [l. size, thal
wiil rise from the #round by
its own power and fly like a
big ome, Send now for the
Drawings and Instructions for
the one you want to build

Orawlngs and Instructions for
Curtiss military Trector
Bleriot Monoplend 25C

Nleuport Manoplane

Taube Monoplene Es:\‘(‘:,r‘
Curtiss Flying Bost Eoven
*wright Elplane 31,50

Cecli Peoli Racer ooatonld

Ideai Model Aeroplane Catalog Sc—Nosne Free

Tells _about Model Aeroplanes. Raeing Aeroplanes,

Flying Toys. and parts end supplies 10 build them

with. 48 pages. Sent only upon receipt of 5 cents.
IDEAL AEROPLANE & SUPPLY COMPANY

76-82 West Broadway New York City

' Learn Watchwork, Jewelrywork and

o Oities and instrument repair. A fioe trade
| Engravmg cormmanding a good salary. end vour ser-
| wices are alwavs in demand. Address HOROLOGICAL,
Qept. €., Bradiey Institute, Peorla, 1il., for latest catalog.

Wanted—Railway Mail Clerks

$1100 to 32000,."‘1-:1;\;;(;:1;; INSTITUTE

Dept. D- 101, Rochester, N. Y.

Slra: Send me, without charge,
(1) Sample Rallwey Mall €lerk
Examination snestians: (2) sched-
ule showing places of all 1. §. Gov-
Sure Pay Life, s erpneat rcomlng  examinatiuns; (3)
Job. Pull Un.. 11st af ether govermment juls 10w opett,
necessary. ,° and {4) free book describing them

;0 NaME.. ..o o . A
s ADURESS .. .. .... -

Year -
Common Educa- -
tion Sufficient L
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MY NEW BOOK

will tetl you hew > get a wonderfut muscular
development lLike mine, perfect health, abun-
dance of vitality and great strength as | have,
& The rexitlts of my s¥~iviA
are shewn o
“son and that
mendation enougl.
every onv the oppoftumty
to profit by what 1 have
learned. 1 will mail my
beok, for a 1hnited time
only. on receipt ef

10c

This wonderful boa
will help vou. I |3 pro-
fusely f1lustrated and
culliaing Dictares of many
of tho world's sirongest
B men whom 1 have trained

Send for it to.day. Iteht
while 1t Is on your

Stamps
or Coin

EAKLE E LIEDERMAN

Wha oot look B Gualthy eid be NOW,
83 elrong &3 | nm? uind

EARLE LIEDERMAN, Oept. 207, 203 Broadway, N. Y.

7~ **Muscular Development’” %y

Not Toys But Real Apparatus'
the same as used by all operaling companies.
You had beller send us yvour order inmediatety
to insure prowmpt delivery. as this equipment
will not last long at these prices.
110 VoIt Hand Generators....3 bars. each $3.00
4 bars. each 4.00
5 or 6 bars, each 35.00

Telephone transmitters wilh arms. each.. .75
Good ringers complele with bells. each .50
Telephone receivers, each......... .75
Condenscrs. Y2 to 2 M.F., each.. & .30
Induction cokls, each.................... .50
Relays. each ............ 00nDaa0B0000a00 1.50
Repeating coils, €ach...ouuviuinnaanann 2.00
Real complete C.B. wall (yne lcllphone 4.50
Slightly used dry cells. per dozen........ 1.25

Please send money-order or cash \\llh vour order
ELECTRICAL SPECIALTY COMPANY

Dept. E, 128 So. 111th St.., Philadelphia, Pa.
Dept E, 45-30 ¥n. Front X1, Columbus. Ohie
The Way to

STRENGTH

Take the SIURTESRT. SUREST path to
suberb  physienl development.

BE EFFICIENT

SUCEESS!  The achlevenent of that
nhlch we desire. ARE YOU SATIS-

FIEU?
EXTRA‘ JOIN! TODAY!

Matydek Thyslane Exercis
SUPERIOR DEVELOPMENT CONTEST
76 Prizes
Everyhedy has a chance—lean. Norjual. Fut, Strong
For Bouklets of forther Information swrelte NOW, En.
trles close Aprll 10th. Yob will ool tesTet Your vnroll-

ment. Liclose e In staoyps for malling.
PROF. MATYSEK
Rooms 2-:4, 629 N. Lahewood Ave.. Baltimeore, Md.

SHUT YOUR MOUTH! Boti i theases

bresthing
which caurts
dradly infec-
tlon ot lungs
and threat
thruy Improp-
¢r hreatning.

“Snorenomorc’
1 0J0WOURIOLS,,

nnoyYyanco
"llrcalhe Rite"’
mule of gold wirn
anel alumlinum

The alr 1s Iull of
virulent germs,
mouth breathers In-
hale them and aro

In constant peril. pads. Indorsed hy
Wear without physlclans,
Best Sopply Hooses Hare Them.  Bocklrl Free.  Price $2 08

BREATHE-RITE CO., Dept. 1, Ann Arbor, Mich,

Telegraph Pictures

BY ELRCTRICITY

A compirte set of txo machlnen of
this marvelons equlpmrnl for ohly

$19.50. Instructive. mystlfying and
useful. This pleture nf 'resident Wil-
#0 was telegraphe @ rachines.
WIL tranamlt Dh aps, draw-
ingd and band writls 1eture tole-
&raphing ls ths coinln ence. Writs
todar

), LEISHMAN €O, Dept.T 0Ogdeo, Uab

BLG MONEY SAVINGS FOR YOU

e Usedand r-hu-‘l(mmmnl—- alngle and twine,
325 to $100. Uud bleg:lec ¥5.00; tao-

Iineor parts and »

o.n-ngertyclu Co Rzﬁener N Y.

You benefit

y mentioning the “Electrical Experimenter”

ELECTRICAL EXPERIMENTER

deor cannot Le opened by a servant untit
the inner dvor ‘% shut and locked. \What
you can't get via the servidor—ain’t! There
are two shelves in the servidor which might
accommeodate a special order of ice cream
soda or near-beer from the tap-room, but
mostly, so my gmde explained, the servi-
dor is intended for clothes intended to be
prest over night, or at any time by the
hotel valet, and for soiled hinen.

The modus operandi of the servidor fol-
lows :—Suppose vou, the guest, have a suit
ot clothes which vou wish prest, and have
just arrived at the hotel. and wish to re-
tire at once. You call the telephone opera-
tor via your room telephone. and inform
her that you have a suit of clothes which
vou desire prest by the housc valet. She
does the rest. You go to bed and forget

abont it. Next morning you awake and
open the inner door of the servi-"door”, and .
“pressed-O”! there is your suit as spnck ;

and span as ever before, and perhaps if you
are lucky. you might find a couple of five
dollar silk shirts and a nice roll of clean
collars in your servidor, but how couid you
Le expected to be able to tell to whom they
heong out of 3.300 guests! Eunnerhow, as
Abie Kabibble might say. the guests at this
hotel are all rich anyway. At least they
look 11'X > But this is only the start of the

tale of the servidor. for yYou caun press one |
of two buttons on the inside of the door, |

and open or close a sound-proof ventilator,
Also there is another very elaborate and
clever mechanical conception incorporated
in the knob and lock of the door—this takes
the form of a sinall pin about the size of a
lead pencil. placed just under the knob on
the hall side of the door. If one of the
attachés (in evervday English, the cham-
berm:ud) tries to enter the room while it
is occupied, she will ascertain this fact
without having to rattle the knob about
fiftcen dozen times, and chuck you into a
French fit, wondering if one of the Bolshe-
vik gemlemeu is calling on you with a
boml. She simply presses ler finger on
ihe prnjectmg pin. just nnder the kuoh. If
the pin resists the pressure of the finger,
then thie room is occupied: if not, it is un-
occupied. Simple, yes, but someone spent
a lot of time to "dope” this out.

The conveniences to he found in the
guests’ rooms, no matter whether large or
small, arc all similar, and designed to give
the utmost comfort and homelike atimos-
phere. The basin in each
fitted with three spigots. the two outer ones
giving hot and cold water, w ‘hile the center
spigot yields icc water, cooled in the hotel's
large private rcfrlgeratmg lant driven by
electricity, located in the li:asement. The
rooms as well as all of the halls are
cleaned Dby vacuum cleancrs. thus doing
away with all dust. besides keeping the car-

| pets and draperies thoroly clean and germ- |

proofi,

The double roomns do have the cutest little

“twin beds” you ever laid eyes on. Each
one is fitted with a handsome brass reading
lamp attached (o the head of the bed. and
provided with a silk shade and chain pull
socket. Yes, you can read in hed if yon
want to at one of these palatial hotels, Be-
tween the beds or alongside of the single
beds, there is a tclephone and night lamp
table, which also comes in conveniently to
hold the immortal “ice water” pitcher. In
some of the suites*of rooms inspected, the
furnishings are very attractive, including
large pedestal style dresser lamps with silk
shades, on ilie burean for milady, and alt in
all the guests can really feel at home, just
as much as if they were in their own resi-
dence.
curling iron heater and the electric fan.
Perhaps if vou feel disposed, you would
like to have something piping hot made in
the chafing dish. If so. one of the maids
will bring yon an electric chafing dish,
which can be easily connected to a special

electric Aoor outlet provided for just such |

a purpose.

bath room is |

Combination'A. C. and D. C.
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TABLETS

FOR
Grippe
Cold
in the
Head
Headaches
Neuralgias
Spanish Influenza
Women’s Aches and [lls
Rheumatic and Sciatic Pains
Ask Your Druggist for A-K Tableis

(If he cauuot supply you, write ns)

Small Size Dozen Size

10c B0 =2Sc

See Monogram A( on the Genuine

The Aatikameia Remedy Company, St, Louis, Mo,

Write for Free Samples

The Electric Safety razor makes shaving a
pleasure, Blade vibrating 7,200 times a minute
cuts the beard smoothly and without slightest
pull ar irrltation--—feels llke a gentle niassage.
Can be used with or without electric ctirrent.

A0 usersof the Lek-Tro-Shav speak wel of il

A Dbarber says— liave shaved for years and bhave
never used any shaving device near §ls equal.”’

A hoine user savs—'The most pleasing shave 1've
ever had in iy lif<. Shaves my face €loser thean
used 10 shave. bul there 1s no after lrritation or Hll
effocts as 1 usnally svt {rom another razor.

No. | Mado for use from Lighl Socket.
Mo, 2 Mada fer use from Dry Ballery.

Write for illusteated elrenlar deseriblng Lek-Tro-

Shav Safety Razor fully

VIBRATING ELECTRIC RAZOR CO.
Dapt. 122. Omaha, Nebr.

EASIEST SHORTHAND

Learnin SMamn:s homu stud?
1heo gcouirm sived with
Sborthond, Amulnglv -l |Iv
easy. APproved by expel tite
ictat] csnagéea, ra-
l!ler “briot
SvoHte M8~
od {of persansl ose: maks potos
at lectures moetmwl-hu
Menu.; dlary. g hel
prn!uﬂ on o bun nu
yoor career. Usei in
merclel ochools: by,
@raphers, teachern. Slie
=for huwy people, {ntlnd anO
awlu:Tc-umonlllu
EL 300, SwtooF,

uhlle unrt vrlnla ateno-
a.f;hol'lh-nd

o, Donm!d.Addmu-.
NEW YORK CITY

Goaraptee end 'rocher
KING INSTITUTE.

Eight Inch DESK FAN

detnchahle plng and ? ft. of cord.
AWill oerate an A.C. or D.C. current.
WO to 125 volta. 30 1o 60 cycles:
welght 10 Iln Black enamel Anloiv;
heleht 113% b, A real fan—not a
loy, Prico $6.50. Agruls wented.

THE TEWNO CO.
150 Chambers St.. New York

'PHOTO CRAFT

{THE NEW PHOTOGRAPHIC JOURNAL
Devoted to the Art of Picture Taking and
Nature Work with the Camera.

Four Competitions with Valuable Cash Prizes
Leading to a Fifth.

» Send 10c for three months' trial subscription.
Photo Craft Magazine, Ann Arbor, Mich,

We should not forget the electric |

;Tu;) MAGAZINE
i S
Puhitehes
eesh art assignments.
lessons and articles oo Cor-
tooning Designing. Dhistrat-
ing, letterine, and
Talking., Critielses smateurs’
work. Foll of Inkrulmw ond helpful I»Ior
fhatlon for artiste and Brt atudents Salisfec-
tory or money refunded. 10 centaa capy, 3l o year. %
Send 81 NOW , atampe or Hill

STUDENTS ART MAGAZINE, Dept 441, Katamazoo, Mich

www.americanradiohistorv.com
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The *Hoom Service”, as it is called in
all modern hotels, and which covers the
serving of meals in rooms, is very carefully
worked out, in the "I'ennsylvania” and the
“Commodore”. .\t the “Pennsylvania™ the
system works out in this fashion: Suppose
for a moment you are the guest, and that
you decide to have breakfast served in your
room. Yon call up the telephone operator
and give her your order. She writes tt down
on her memorandum pad, and as soon as
you have fnished, she writes 1t on her
telautograph transmitting platen. Then two
important things immediately happen—to
tclantographs reproduce in writing your
exact order for the meal, from coffee to
cigars, one telantograph announcing your
order in the “room service” kitchen in the
basement—while the second. telautograph
connected to the sane circuit, burt sitwated
pi e reom floor, reproduces the order
in writmg before the "floor clerk” on your
flr, and this is the first notice that she
roceives that you have ordered 2 meal. The
sys1em works out very beautifully in this
Wiy, and gives the greatest expedition pos-
zible to rapid service. Each floor has its
owil secvice pantry, which contains all ordi-
sary things such as bread and butter, and
which are supplied from this pantry. In
this room therc are also antomatic high-
speed - electric dumbwaiters communicating
with the "‘room service” kitchen in the base-
ment, aid as soon as any broiled meat,
such as chops, steaks, etc., are prepared in
the main kitchen, they are whisked sky-
ward i the automatic dumbwaiter to your
flaae. A5 soon as the dumhwaiter reaches
the fAoor, a buzzer starts signaling the fact,
bnzzing contimously until tlie door is
apenad s the victuals are removed and the
door closed, after which the dumbwaner
i5 dispaiched kitchenward. By means of
a fexible cord and plug and a set of
jacks, ane for each of the 19 floors, the

itchen service dumbwaiters may be dis-
patched roof-ward and caused to_stop at
auy foor awtomatically, simply by inserung
the plug in the jack corresponding to that
particular floor. When the mcal is ready,
gue of the room service waiters stationed
cii your floor serves the meal in your room,
and mvarably of course, a talle has to be
privided for this purpose. Eventually, we
gresunie, the servidor idea will be extended
snn amplified, so as to permit the serving
of meals, altho this i1s guestionable for the
reasous already stated.

Returning toward the lower regions of
the hotel, my gnide piloted me down a long
hallway on one of the lower tloors. and we
inspected the children's open-air playground,
arranged in one of the large courts of
which there are several, and ended up this
part of sur inspection trip, by looking over
the large ladies’ and gentlemen’s “plunge”,
provided with large deep pools, and every
ranvemnence  imaginable. The “plunge
rioms” in general are provided with steam
ronmé, hot rooms, massage and silent rooms,
drying and rubhing rooms, etc, while the
woamen's phinge apartment contains speciafly
fittedl dressing and rest rooms, as well as a
manicure and hair-dressing parlor and
tharapaodist.

Just as we were leaving the plunge rooms,
we were surprised by seeing two nurses
assing down the hall just ahead of us.
'ron inquiry we found that the hotel man-
agement had not even overlooked such a
possibility, and one to be conjured with
wlen such a large number of guests arc
considered. Not only was it surprising that
the hotel should include a “hospital,” hut
it also developed that there is a physician
always present, Thus the guests have al-
ways available hospital and medical atten-
tion for any cmergency. Of course, for any
protracted illness, the patient would have to
be transferred to one of the regular city
hospitals. One does not even have to leave

ELECTRICAL EXPERIMENTER

the builditg i order to get a prescription
filied, as therc is a large and complete drug
store on the street tloor, which is accessible
from the interior,

In various parts of the hotel, where the
architects have found room for them, one
suddenly bumps into unsuspected scenes of
activity. On some of the lower #loors, as
well as in spare rooms on the roof, one
finds carpenter shops, painters and decora-
tors shops, an up-to-date upholstery shop.
yes. even a silver-plating room (for taking
care of the vast ainount of silverware nsed
in the dining rooms), employees’ club rooms,
plumbers shop, etc., etc.

A few words may be said here concern-
ing the elaborate kitchen equipment at these
hotels, and it is indeed a great revelation to
see how cleverly the engineers who designed
these departments have worked out their
problesns. For example, all the soiled
dishes from any of the dining rooms are
practically never touched by human hands,
after once being removed trom the dining
tahles. They are placed in metal carriers
resembling large drip pans as soon as they
pass the dining room service door. Here
they are placed on continuous moving plat-
forms, which travel along at a con:tantly
changing angle, so as to utilize the power
of gravity, and eventually the dishes reach
the dish-washing departinent, which is quite
an establishment all by itself. The dishes
are washed by plunging them into large
tanks filled with steam and boiling water.
Every germ is thoroly killed as soon as he
hits the tanks, and the dishes arc then
rinsed in other tanks filled with boiling
water, which is so hot that the dishes are
dried as soon as they emerge from the
tank, due to the rapid evaporation of the
water vapor remaining on them. The clean
dishes are then whisked away on another
continuous moving platform, which takes
thein back to their respective kitchens, The
scenes in these great kitchens are ones that
you will not readily forget, once having vis-
ited this important department of the great
hotel organization. Here we see dozens
of [French chefs preparing the various
meats aud cooking them. It would be a
great revelation to any housewife to see
how rapidly the cooking is accomplisht.
Steam, gas and electricity are used in the
various ranges and stoves used for cook-
ing the various foods, and there is a spe-
cial kitchen fitted with all electric ranges
and stoves, which is called the “home cook-
ing kitchen™. This kitchen is one of the
features of the “Peunsyvlvania” and is in
charge of an expert dietician. Any guest
who has gastronomic trouble or for other
reasons may desire to have a piece of pie
“like Mother used to make™ with its full
quota of calories and other toothsome
units, can have just what his stomach craves.
When the writer visited the kitchen, it was
near dinner time, and the chefs were busy
cooking squabs by the hundreds in the
gigantic ranges, chops by the same number,
and steaks by the dozen, not to mention
French-fried potatoes by the bushcl. Other
activities of the Culinary Department in-
clude ice-cream making, pastry and candy
making, etc., etc. One of the most-wonder-
ful sights in this important section of any
hotel, and particularly in this giant of all
hostelries, is the storage room, where
wagon-loads of vegetables are kept, not to
mention several auto-truck loads of meats
and fish. lLarge, thoroly ventilated refrig-
erators, kept cold by the ammonia com-
pressor plant operated by the hotel, main-
tain a constant degree of cold in them.

Of course, there are the usual wine cel-
lars, onc of which extends the whole block,
not to mention large rooms filled with snow
white linen, shiniig siver and glassware
and crockery, cnough to stock an avcrage
department store.
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ELECTRICITY!

ERE'S just the book on

Electricity that you need
to answer your many ques-
tions —to solve your knotty
problems, 10 teack you new kinks,
to be your memory for tables.rules,
formulas and other Electrical and
Mechanical facts that some people
try to carry in their heads—and fail.

With this “Little Giant' 1, C. S.
Electrieal Engrineer's Handbook in
your pocket, toolchest, on your
work bench, drawing 1able ordesk,
an hour or a day need not he lost
"digging up’ some forgotien rule, some un-
familiar fact; you'll just turn to the very com-
plete index and get it "in a jiffy.'”" Just a few
of the subjecis treated are:

Electricity aud Magnetism; Electrical Sym-
hols: Batteries; Circuits; MaBnets; Direct and
Alternatiog Currents; Dynamos and Motors:
Belts; Shafting; Electroplating; Electrical
Measurements; Meters: Arc and_Incandescent

mps: Mercury Arc Rectifiers: Transformers:
fnsulation; Electric Cars; Single and Multiple-
Unit Control; Transmissioni Rail Welding;
Tahles of Wires— Sizes, Capacitica. et¢.,—
Mathematical Rulea; Formulas, Symhols; Tables
of Conatants, Equivalents, Roots, Powera, Re-
ciprocals, Areas, Weights aud Measures:
Chemistry; Properties of Metals; Principles of
Mechanica; First Aid, etc.

The Electrical Engineer's Handhook s one of 3%
1. C. S. Handbooks cavering 22 Technical, Sclentiilc and
Commercial subjects. {(See tiiles in coupon helow.)
They have the contenta of a full-size book condensed
Into pockel.size ready to go with you anywhere and
ba at yourl t d. Su 1ly hound in
cloth, red edges, goldleaf stamping, printed from new,
clear, readable type on good quality book paper and
Nustrated wberever a picture will help,

No Risk Money-Back Offer!

The price of the famous L. C. S. Handbooks, of which
more than 2,000,000 have been s0ld and ara tn practical
everyday use, is §l ger copy. So confident are we
that you will tind them exactly what you need for
ready reference in your work, that we siand ready to
prompily and cheeriully refund your money If for any
reason you are not {ully satlstied with their value.
Simply send s letter or the coupon below, enclostng §1
tor each book wanted. if atanytime within 10days you
wish 1o return the books, your money will be refunded.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6185 Scranton, Pa,

— . — e =T EAR QYT HCRE=ne e c =

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6185, SCRANTON, PA.

1 cuclose & _ _ _ forwhich send me postpald the
Handbooks marked X.at $1.00 ezch. I may return any or
all and get my money back within ten days from recelpi:

Electrical Engincer's Advertiser's

Teleph,and Teleg:Engloeer’s [ | Business Man's

Mechanic's Bookkeeper's

Steam Engineer's Nteno. and Correspondent™s

Westinghouse Air Brake Salesman's
Civil Engineer's Window Trimmer's
Coal Mines's Conon Textlle Worker's

L e
" i

- S ——— Y — — S S S—— —

Concrete Fagineer's Farmer's
Building Trades Poultryman's
Plumber's sod Fiher's Mariner's
Chemist's Automobiles
Name
Street
and No
City.. — State__ ____
SED Do You Want to Koow
-y
kit HOW TO DEVELOP

Yitality, Energy, Endurance,
Nerve Strength, Muscular
Strength, Perlect Physique?

My FRFE BOOKS, "The Whys of Exer-
clse*” and *'The First and Last Law or Physi-
cal Culture,” 1ell you if you are weak or ufi-
tlerdeveloped, bow to grow strong; if strooR,
how to grew stronger. They explaln how to
develen the lungs and muscle, the strong heart
and vigorous cdigestion—in short, how to im-
prove health and strength Internsily as well as
externally, SEND TODAY—NOW—{or thesa
FREE BOOKS. Enclose 4c in stamps to cover

lostage.
PROF, H. W. TITUS
16-58 Cooner Sq. Dent. 602, New York Clry

MAKE $5 TO S0 PER DAY EASY,
SELLING A WONDERFUL NEW INVENTION.

The O & Target Pistal shoota shot 100 feet; wooden
arrom g, 20 in 30 fect with surhelsime »ower amil accuracy.
send 10¢ (coin) for sample, termis,
ele. Our ¢ 8  Special. 25¢ for
the older hoy aml prown poaile. 3
extea for postage and packiog single orders.

The Q. §. Novelty Pistol Co., Delanson, N. Y.

You benefit by mentioning the “"Llectrical Experimenter™ when writing to advertisers.,
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Mesco Telegraph
Practice Set

For Learning Telegraph Codes

The Practice Set comprises a regular tete-
£raph key. wlthout clrcult breaker, a special
high piteh buzzer, one cell Red Seal Dry
Battery, and four feet of green silk covered
flexible cord.

The key and buzzer are mounted on 2
highly finished wood base, and three nicke!
plated binding posts are so connected that the
sel may be used for five diiTerent purposes.
List No. Price
342 Telegraph Practice

tery and Cord. .. ...

Weighs 4 1bs, packed.

Price do¢es not include postape,
MESCO Combination Practice Set for learniog Lhe Morse

and Cootisental Visual and Audible Codes

§3.24

Thls outfit 1s the only reliable instrument which
will enslle studenis 1o hecomie Droficlent pperators
tn 1he U. §. Naval Sdrvice, because it s equipped
with & hureer and aminiatore lamp enabllng the
0 master both the visual and audible signals

List No, 52—Praclice Set with Red Seal Bat-
tery and Cord .................... .
Walghs 41bs. packed. Price does nol Include postage.

Send for the New Edition of
Our Catalog W28

It )s pocket size, contalns 264 pages. with over
1,000 Qllustrations, and describes In plaln, eclear
Isnguage all about Bells, Push Buttons, Batterles,
Telephone and Telegraoh Material, Electric Toys.
Burglar and Flre Alarm Contrivances, Eleetris Call
Bells. Electric Atarm Clocks. Mediesl Batterles.
Motor Boat Horns, Electrieally Heated Apparatus,
Battery Conneclors, Swliches. Ballery Gauges,
Wireless Telegraph instruments, (gnitlon Suppiles,
ete,

Send for the Catalog Now-

Manhattan Electrical
Supply Co., Inc.
NEW YORK: CHICAGO: ST, LOUIS:

17 Park IPlase 114 8 Wells St, 1106 Pane St.
San Francisco Office: 604 Misslon St.

"WANTED

IMMEDIATELY

Civilian wireless operators are

in great demand owing to the
expansion of our Merchant |
Marine. Pay has increased to
3110 per month and all ex-
penses.

Wrile for booklet giving full particulars about

The Best Radio School in New York City |

East Side Y. M. C. A.
Branch 86th St. and Lexington Ave.
Lenox 6051 New Yor —
IRELES }';cm! BUY
s NOW
eoOK (oo and
PRACTICAL WIRELESS TELEGRAPHY Save a
By E. E. Bucher
and THE WIRELESS AGE for one year, Dollar
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SCIENCE IN SLANG.
(Contintted from page 911)
the wireless more of a success, but who
have not had the public notified that they
pulled a good one.

“0Old Doc. Fleming got a good one in the
form ot a “valve, which is a lot like the
aundion. 1t was a close second in the patent
office aud only lost first place by much wrin-
kles and perspiration on the part of a wise
old judge who weighed the proposition like
a pair of assaver's scales.

“Then suddenly just when we kiss the
dear old war good-bye, in drops old tman
timmy Rogers. He steps up on the platiform,
puts up his hand and says, says he: ‘Sh,
boys, before you put up your aerial zing-
magics, see me! Nix on those aerial
wires!" \Ve say: ‘Thehellusay. \Vhazze-
matter with our good old aerial?’

“'Not much, says Jimmy, ‘except that
aerials are all wrong. Besides you don't
need ’em. Just you take a hundred feet
of rubber covered auto cable and bury it
three feet underground into a trench, savvy?
Hook the loose end to what was once your
aerial connection and, presto, in come the
messages louder’'n a goat on a tin roof.

nd_you receive meice as far as before,
AND the old gir] static, who used to tease
the life out of you, is gone for good, along
with the war. Sinple, if you know how "

“l guess that is about all for to-day—
now for tomorrow. \We may be able to
carry around in our pockets a ’phone that
will enable ys to talk to our colored friend
in Africa—when we are in Siberia or Sing-
Sing. The present wireless is a great suc-
cess—so was the Roman chariot, hut the

Haudley-Page aircraft has it over the old ]

go-cart in more ways than altitude.

“Where are we in the art of cultivation?
We thought that we had it down like a
scenario until Luther Burbank showed us
that cactus did not have to have their stick-
ers and the little posies that we wear on
our coat lapels could aspire to the rain-
bow. Way back in the old ignorant days,
when a gink thought that it was no worse
to marry his sister and raise a colony than
we consider a divorce or Wall Street play,
there lived an old bird who observed that
a little hoeing and so forth would not hurt
a wheat stalk and that other growths were
1 don’t remember the guy’s
name—ir was so long ago—but it seems he
was an Egyptian. | would not say for sure
though.

“Now look how long ago it was when we
got out of the boyhood stage in the clectri-
cal gaine—there are a string of years ahead

us yet—perhaps sowmne electrical Bur-
banks will show up. Don't get it in your
head I am slighting Edison. Tesia, Stein-
metz, Marconi, De Forest, Fessenden, and
others who now have the \WATT under the
microscope and wearing their glasses at
that. \What would Caesar have done had he
possest a machine gun or a telephone—what
would Edison do with the observations and
discoveries of the years to come? Men,
we are moving! Moving as men have never
moved before!”
PREPARED TO DELUGE GER-

MANS WITH GAS.

Statements that America next spring
would have smothered the Gerinan front
with undreamed of quantities of poison
gases, that Edgewood Arsenal thru gas
production would have brought about the
capture of etz, that America alone would
have had ten tons of mustard gas to Ger-

{ many's one, and that our chemists had

surprises of which German scientists never
dreamed—all these facts were recently dis-
closed by the War Department.

Colonel Bradiey Dewey, who was in
charge of gas defense production, said that
a mask had been evolved which required no
nose clip and no piece in the mouth. A man
could wear it indefinitely and could sleep
n it

l
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FREE

To Every Experimenter Reader

COMBINATION OFFER

Send at once for this interesting and valuable
collection. Send only four cents In stamps to
cover postage. There is no further charge.

N-S Co. Catalogue C-3

War editlon. Thousands of experimenters the
world over already have this edition. Don't miss
gettlng It now. Lists wireless goods. electrigal
and experlmental supplies, edueationai toys,
unique noveities. Also contalns much useful In-
forwation, Freo on request,

Latest price revision supplement

Applying to Catalogue C-3. Contains latest last
minute prics chances so that you will know ex-
aotly wint each ftem in the catalogue is going
to cost you without troublesome and delaying
corcespondence, Free on roguest,

Code Chart

Very neat and practieal,
@raph codes, Pockst size so that yon convenlently
can cntrry it with you while learning. Pren on
reQueet,

Chemistry Supplement Al

Presents a very fine st of pure chemicals and
approved apparats for 1he experimenter. Qur
‘‘one price-for-all-chemicals"® plan will pleasa you,
we Kknow, AMakes ordering simple snd utmosi
value assured, Complylng with the request of
hundreds af our experimenter friends we have
established a chemistry department, Stocks are
of the freshest, assuring good results. You
should havs our list.

Presents zll three tale-

8ent free on requess.

Chemical Experiments

Deseribbs a series of the hest clossical experi-
ments in chemistry. Clear, concise directlons.
Very' Instrugtive for the begluner. Compiled by
an expert chemlst. Free on request.

Litmus Paper

Fres sample of our best quality chiemists alkall
and acid test papers. Used tn svery laboratory.
Generous sampio litmus paper frec on reguest.

All the above free for the asking

Send 4c in stamps 10 cover postage. No obliga-
tion, Only | set sent o ony one addresa. Just
write "Send Fres Combination ofer'' and encloge
postage.

@ Newmam- G
Formerly The Electro-Set Co.
1874-76 E. 6th St. Cleveland, O.

1

26 CORTLANDT STREET NEW YORK
Makers of Super-Senvitive Microphons Appararus h
S — e —

| W K ONLY

Super-Sensitive Microphone 8720
™) This instrument is offered 7
& at an extremely low price.

It is excellent for building your
owo amplifier, Can also be used in
many experiments wheee a sensis
tive microphone is requirced,

Detectagraph, $15

detecting instrument

of marvelous sensitivity can

be used for detccting Secret

conversations. Outfit consists  [iapd |
of Sensitive Transmitter, 25-
ft. Black Cord. Recciver,
Headbaad, Case and Batiery.
Send for One Today ond W
Convince Yoursclf. Delectsgragh $15

THE $15 MICROPHO
DEAF-PHONE

is a super-sensitive instru-
ment which has been devel-
oped t0 meet the demands
for a practical and efficient
hearing device at an extreme-
ly low price. It is equal to
any $35 instrument made and
supurior to most of them. The outfit conalats of Qne
Buper-8ensitive Transmitter with cord connector; One
Buper-Bensltive Eor Plete with small biacl eord: One
Black Bingie Headband: 13lack Cax® and Two Dat-
taries. WRITE TODAY FOR FREE BOOKLET

G. BOISSONNAULT CO.

WIRELESS TELEGRAPHY

Our 14 _wecke coUrse prcpares you for MERCHANT
MARINE npaying  $110 per uonth  and | extensea.
RADIO INSI'ECTORS recelso $1,200 to $3.500 per
year, Our instrictors are leevaed by U. 8. govern-
ment: sehool tnlly equipped and largest of lta kind in
Ainerlea.  Taltlon  small amd Pnyll»lo weekly,  We
guarantes to qualify you, “Roard and room In Wash-
infton at roasonable rates while taking the course.
L'articalate on request. SERVICE RADLO SCHOOL.
902 Pa. Ave. N. W., Washlngton, 0. C.
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DO RADIO WAVES TRAVEL
ABOVE THE EARTH
OR THEU 1T?

(Coutinaed from page 872)

<talling later stattans unider sach conditions.
i examine vesy carciunlly the topography
or rise and iall of the coumtey over which
this radio system was 1o operate. Fig. 5
shows a mare ideal condition for the op-~
eration of & radio statiom in a valley, and
one which ha: priven 1o be entirely suc-
cessful in practise. Here the surface waves
have a chance to follow the contour oi the
ground, as shown, and the antenua in con-
sequence receives a full quota of energy
from the waves as thiey pass across it, It
i~ conceivable in the case illustrated at
Fig. 4 that the etheric space-wave com-
poment at B, may become totally a space
wave without a grotinded foot, and this
would account all the more readily for the
station in this case not receiving any signals.

Some wvery interesting experiments were
made some years ago on the relative effic-
iency af grownd antcnnae and which were
reported  in the journal “Jarbuch Fiir
Dirabtiaee Telegraphic und Telefonie”, and
the esaence of these tests is illustrated
diagrammatically at Figs. 6 and 7. The in-
vestigator, Kiebetz, working with such an-
tennae, utilized one form composed of in-
sufaterdd conductors placed in an  open
trenci, as shown in Fig. 6, and later he
covered the trench over with boards and
piled sail on top of it. The more soil he
wlace] om top of the trench, the weaker
the signals became, until finally wone were
recetied ol all. This showed apparently
that if wireless signals were to bhe received
by zm ardinary ground antenna, it must be
plared in close proximity to the earth's
suriice, as 1 have already described in the
ppening part of this article, or else in a
more or less shallow trench, the top of
which iz open and not covered with any
comtiduetive substance or material. The dia-
grama, Figs. 6 and 7, show how the gliding
composite waves, with their ground com-
ponents, cut across the antenna wires in the
opert irench, while in the closed trench, the
grovnd waves or “feet” glide over the
raized contour of the soil as shown, and
haw the pround components, reaching but
a short distance below the surface as previ-
pusly  explained, do not cut across the
buried zérial conductors, and therefore no
rorrenis are generated in them, as the tests
jreoy'e,

Cine way in which a submarine may pick
up wireless messages is shown at Fig. 8.
Here 1he composite radio waves glide over
the water with their ground components,
as shown by the dotted lines. Now, if the
shibmarine trails a heavily insulated wire, as
shown, the upper end of which is supported
an twa or more floats, then it naturally be-
comes possible for this wire to pick up
enerpy irom the radio waves travelling in
the direction of the wire, and signals will
Lo received,  As mentioned above, it is also
posaihle, that by having the floats partly
weighted so0 as to keep the antenna wires
a short distance below the surface of the
water, that wireless messages can then still
be picksd up, due to the partial penetration
of the srounded components of the waves
into the water, in a readily apparent man-
ner. It is very doubtful if the Submarine
will Le able to pick up any radio messages,
if it lies at any considerable depth in the
water, say below 50 feet, with the antenna
wire trailing along behind it, as the pene-
tration of the wave base has bLeen shown
to be usually but a few feet below the sur-
face, especially over salt water. It mmust be
clearly understood, however, that experi-
ment as well as theory both show that the
penctration into moist carth or water in-
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N
Brandes *“Superior”” Head Set, com-
plete with head band, $6. A profession-
al set within the means of every ama-
tenr. 2000 ohms,
matched for tone and pitch,
1

will be returned without question.

description of Brandes receivers.

ROOM 814

BRANDES

The sharp, readable tone obtained by Drandes receivers is duc to long
and careful experiment—and to the fact that both diaphrams are

TRY A BRANDES HEADSET--AT OUR RISK

Test Brandes reccivers against any other make.
the Brandes superior in clearuess, sensitiveness, and range. your money

Order a Brandes Headset today—or send 4c for Booklet “E” with complete

C. BRANDES, INC.

W ireless Receiver Specialists
32 UNION SQUARE

on a
Wireless Headset
means

SENSITIVENESS

And sensitiveitess nmicans more than
an ability to receive weak signals.
1t means being able to bring out a
clear, unblurred sound, casily dis-
tinguishable in spite of static dis-
turbances.

If vou do not find

NEW YORK

Coast.
Balboa Building

Complete line of Brandes receivers for those in Western States and Pacific
Catalogue “E" on request.

FORD KING

San Francisco, Cal.

creases  with  increasing  wave  length.
Heuce it is that of late, as the wave lengths |

BUY PARTS AND MA

Our Hands Because of Canc

BARGAIN PRICES WRITE

Radio Amateurs!

Large Stock of High-Grade Radio Materials Left on

KE YOUR OWN SETS

elled Government Contracts

FOR COMPLETE PRICE LIST

SMALL
Variable Air Condenser
00°, aluminum plates, .

Split Head
Band

rigid construction, capaci-
ty .0005 mf. Can be used
one in primary and one
in secondary for varying
capacity. A high grade,
assembled condenser at a
lower price than mast

complete.
weather proof

DE FOREST RADIO

1391 SEDGWICK AVENUE - -

Galena Crystal Detector Units
Crystal mounted inside

contact spring mounted on micarta
base with binding posts. C
repulation, wide range of adjust-

Ch.:;f’ e Cfmp]el; ment, variable pressure. Each $1.80 phone.

Wik nolh SEls ol Crystal detectors licensed under

pointer, ready to mount patents of the Wireless Specialty SOC eaCh
on panel..... Each $4.00 Apparatus Company of Boston

Best grade light
welght nickel-
plated adjustable
car pieces — will
fit any head

cage. Knob and

Close

TEL. & TEL. CO.

- NEW YORK CITY

You benefit by mentioning the “Elcctrical Exterimenter” i wriling to adz'rrtfse’r.f._
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TWO TYPES OF MICA TRANSMITTING CONDENSERS SUITABLE FOR
MODERN AMATEUR APPARATUS. 21000 VOLTS. .004 MFD. .

Make Your Wireless Apparatus Send Further
Last Longer and Work Better

The wireless amateur and experimenter is once more busy constructing
apparatus for use the moment that orders go forward allowing amateur
stalions to open.

The kind of apparatus you used before the war doubtless answered your
purpose nicely, but just consider the tremendous advancement made in the
art during the past two years and you will appreciate your modern apparatus
must contain several new types of equipment to bring it up to date.

DUBILIER

MICA CONDENSERS
proved their real warth in the Navy. the Signal Corps, and as a part of the equipment of
the ighting Airplanes both here and abroad since 916,
You can now purchase a genuine DUBILIER MICA CONDENSER for your new set for any
voltage and capacity. They replace Leyden Jars with greater efticiency and without brush
discharge and with negligible loases. hey are compact and indestructible.
Made in any capacity and up to 1,000,000 volts. Special condensers supplied for ex-
perimentai work.

Used in practically every Government installation.
DUBILIEPR MICA CONDENSERS are now ready for your use.
Type A Navy Type
.002—21000 wvolts..... v-...311.00 $18.00
004—21000 volts.......... 20.00 35.00

DUBILIER CONDENSER CO., Inc., 217 Centre St., New York

For Great Britain, Address DUBILIER CONDENSER COMPANY, Ltd.,
1 & 3 Stephen St., London, W. 1., England

Boys! You Can Make Your Own Electrical Ap-
paratus with the aid of these wonderful books

Home-made Electrical Apparatus

By A. M. Powell

Three wonderful big books, chuck full of just the sort of infarmation
| #RTS.4vp SCIFNCES NO& yvou have leen looking for and at a price within reach of your pocket hook.
Each volume 18 printed on heavy paper, contains 75 pages and over 60
illustrations. complcte working drawings for making every sort of eiectrical
apparatus. Written so you can understand them. The price is only 25
cents per capy—npractically the cost of publicatian. See partial table of
conteats below and order now,  The supply tx limited.

Vol. ¢ Contalns working drowvinga and directions for maklng 311 gorts of Siatie Mo-
chincs, Stathe Apparatus. Ilome-made Latterles. StoraRe Cells. Transformers. Recti-

V'ol‘.‘%l enntalng working drowiner and directions for 3)l sorta of Veltmeters. Am-
falvanothetrrs. Switches, Rheostats, Telegraph Keys, Sounders. Telephones.
Culls, $park Colls. Experiments. ele.. ete
. 11] containg torking drawinga and directions for making all sarts of Iynamos,
Mutors, Electric Enzimncs. Mintature Likhling Planis. \Wireless Tolegraph Apparaws,
Teoba Colls. Wireless Teieplione, Electroplating, EXxpetiments. ewc.. ele
Any of these wonderful hooks will be sent to you postpaid for 25 cents.

COLE & MORGAN, Inc., Publishers and Booksellers
P. O. Box 473, City Hall Sta,, New York City

Get your wireless stations

In Readiness Now.

Be prepared and avoid delay.

DUCK'S big 300 page Wireless and Electric Catalog is now, as it
always has been, the largest and most complete and depf:ndable
Wireless Catalog published. Mailed for 12¢ in stamps or coin. Not

sent otherwise.

Evcrything in wireless ssorth shile is listed in this catalog. The experienced amateur will tell
you to sec our catal Jeiore Buying. You are thereby insnred against an unwise purchase. It
is the Beacon Lipht 1o guide you right in the sclection of your wireless apparatus. No bigger or
l N e L

If you have nur catalog No. 1. you have our latest catalog. Do not write for another. Send for

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio
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of the larger stations have been increased,
these horizontal receiving antennae can be
sunk deeper and decper before effective
screening is observed. llence the periodic
“rediscovery” of the astonishing cihciency
of the horizontal recewving directive an-
tenna.

So far as 1 have heard the first use of
the horizontal receiving anteunae was at
Block Island in July, 1903, where we con-
nected the receiver direct to a telephone
line running across the island from the
wireless station towards the Point Jundith
(R. 1.) transmitter. Fine loud signais were
thus received.

In 1905 1 used a bare copper wire lying
directly on the ground at New Haven, and
then deterinined within a few degrees the
direction of the transmitting station, by
swinging this wire around a circle, the
center of which was the receiving instru-
ment and ground stake. The signals were
lond when thie wire lay in the plane of the
station, in ecither direction to or from the
station—practically the same for both. But
when at right angles to this plane of propa-
gation nothing at ail was received.

But to return to your editorial, “\Vire-
less Around the World”, it is highly unfor-
tunate that the esteemed advertising pro-
pensities of the Marconi intcrests should
have made capital over this performance
of their station in the vear 1918, when simi-
lar performances had been on numerous
occasions a matter of record for at least
two ycars prior to that date.

1 give below a news clipping sent to me
back in 1916 by a wircless operator at
Awarna, New Zealand, which is self-ex-
planatory, 1 have rcceived many com-
munications from this section which, an-
fortunately, 1 have not felt authorized to
publish, recounting similar “amti-podal”
radio-transmission.

“In  comnection with  Commander
Cresswell's  statement  regarding  the
reception al various Anstralian wireless
stations of messages sent out by Nauen
and other places in Germany, it is
stated Hhat simtlar messages are re-
cetved aightly at several of the New
Zealand — radio  stations, especially
Awarua, which (s probably the best
equipt in the Dominion. The distance
from Nouen to Awarua is about 12,000
miles, which, if 1t doecs not constilute
an absolute record, is very neor it. The
secrel of  these remarkable  resulls
which in less troublous ftimes (re-
ferring to the World NWar) would ex-
cite world-wide interest, lies in the
D¢ Forest ultra-audion recciver—one
of the most remarkable and simple
picces of apparatus tnvented sinee Mar-
coni’s first experiments. Dr. de Forest
is an American, who lives at New YVork.
1iis “wltra-audion” has the power not
anly of recciving the far-flung wazes,
but can alse be used as a wireless trais-
mitter far the voice—a field as yet prac-
tically wirexplored.”

In fairness to facts wherever an epoch-
marking feat of this sort is accomplisht,
whether in science or in any ficld of dis-
covery, I am sure you will agree that it is
highly important that due credit should be
given to the first perforinance and not to a
repetition which happens to be generously
advertised vears thereafter.

Perhaps your article lays unwarranted
stress on the improvements which the Alex-
anderson alternator today cnjoys over the
arc transmitter. After witnessing what the

| big arc transmitters are doing in Europe,

as well as in the United States, together
with their simplicity and roggedness and
the facility with which any wave length can
be insiantly obtained, it is doubt{ul in my
opinion whether the alternator will soon
supplant the lig arcs; at least. except in
stations wherc ome wave length only is
required.

You benefit by mentioning the “Eleetrical Expevimenter” when writing to adiertisers,
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MURDOCK

Radio Receivers

e _

Noted for their extreme
sensitiveness and un-
failing dependability.
At the very reasonable
prices, they are the best
receiver value in the
world.

Buy now for present
and future needs.

Other Apparatus

of Equal Merit
Available for
Experimenters,
Schools, and Col-

leges.

Ask for Bulletin No. 8.

WM.J. MURDOCK CO.

55 Carter St.
Chelsea, Mass.

b Fo it

The Arnold Navy Model Loose
Coupler
IS MY SPECIALTY
BUT

I also make short wave repenerative receivers,
Variometers and apparatus to order, and carry
the flnest line of accessories on the market.

J. F. ARNOLD

2082 Lexington Ave., near 125th St. N, Y,

BOOKS!'!!
L] L] L
of every kind. English Translatlons (word for word)
“CAESAR'" (lst & hooky), "¢ICERO". or “VIRGIL™,
2.00) each. postpaid. "Sexual Disasters®”, §2.00 ¢acb. pp, All
kinds of sex hooka, and the Iatest fictinn, Teli us Your needs.
Monongaheia Movsitv Ca.. Box 299. Mononeahela. Pa,

You benefit by mentioning the *"Electrical Experimenter’ wi
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ELECTRICITY IN FAR-AWAY
BOMBAY.

The great success with which the intro-
duction of electric power from the gener-
ating station on the Ghats is being developed
in Bombay is revealed by the report of the
Tata Hydro-Electric Power Supply Com-
pany. The energy now being supplied to
motors in Bombay amounts to 48,000 horse-
power. Thirty-six mills are receiving
power, and only the difficulties arising from
the war prevented developinent being more
rapid.

THE HOW AND WHY OF RADIO
APPARATUS.

(Continucd from page 873)

them in the proper manner for giving a
good indication. At this point, it is well
to mention that no matter which form of
detector is used in conjunction with the
wave meter. that the wave neter itself must
be kept at a sufficient distauce from the
exciting circuit, no matter what its form or
make-up, so that there shall be just suffi-
cient current picked up by the wave meter
oscillating circuit to give a good clear indi-
cation in the detecting or indicating device.
1f the wave meter is held too close to the
exciting circuit, then several wave lengths
or harmonics of various wave lengths may
be heard, and an incorrect reading obtained.

For many purposes it is desirable and
necessary to excite the wave meter so that
it will radiate a wave length of known
value. such as in various radio measure-
ments, etc. Fig. 5 shows a standard method
of exciting the wave meter. Here we have
a high note or other form of buzzer con-
nected with a few cells of dry battery, and
a key or switch. This circuit is shunted
across the variable condenser of the wave
meter as the diagram iudicates, This ar-
rangement will cause oscillations to be set
up in the oscillatory circuit of the wave
meter, and an auxiliary inductance can be
placed near the wave meter inductance so
as to link the two inductively, and thus
transfer the energy electro-magnetically
from the wave meter circuit to the auxiliary
circuit, and which energy shall have a
wave length and frequency of known value.

At this juncture, the matter of arranging
the wave meter cabinet. and especially the
variahle condenser and its scales, etc,
should be considered. In this connection
we may refer to Figs. 6, 7 and 8. wherein
several important and simplified methods
of arranging the variable condenser scales,
especially direct reading scales, are given.
Fig. 6 shows a method used by the writer
for several vears with good satisfaction.
In the scheme the variable condenser scale
is specially made up on heavy bristol hoard
or celluloid, (or else hard rubber with the
graduations scratched in with a scriber and
then filled with Chinese white). and instead
of having simply the angular spaces marked
off in degrees, and then having to refer te
a calibration chart in the usual way, the
correspouding wave length values for the
coil are read off from the calibration chart
(see Fig. 9) and marked off on the scale
as shown in Fig. 6. Then as the indicator
attached to the variable condenser knob is
moved over the scale, and by noting which
inductance coil is in use at the moment,
the corresponding wave length may be read
off directly as soon as the maxiinum reson-
ance point is indicated by the detecting cir-
cuit.  The indicator, Fig 6, comprises a
piece of heavy sheet brass, soldered or
otherwise secured to the shaft of the vari-
able condenser, and the outer end of the
arm is cut to the form shown. with the two
side edges Lent over to retain a piece of
ordinary glass. With a glass cutter, a
straigln line is scratched across thc cen-
ter of the glass, and this may be darkened
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'Draftsmen
| Edl’l'\$35

You
can ggt
this big
pay. All you
need is the new 1919
edition_of the Cyclo-
pedia of Drawing and a
little oLyour spare time.
The cost {9 only 7 cents a day.

]:('nu lcsﬂ'n at h(:meh.]nnlrl pr:y
this amoont while learn-
# fag. Ses lhe FRERE EXAMIN-
ATION offer below.

Architectural and
Mechanical Drawing

4 big volumes each 8¥x8¥ in.,
bound in gepulne Ameciean
Morocco and trimued In gold.
1578 pages and otver 1000 lljus-
trations. DPlatess dlagrams and
blue prints. :

Theonly books that thoroughly
cover Mechanical, Structural and
Architectural Drawing in a non-tech-
nical way. You don't have to know
anything ahout the suhject to understand
them. They hegin at the begining and tell you
ech’thing shout Blue Print Reading—Mechan-
jeal Drevsing—Machine Desigh— Machine Draw-
fng; Structural Drafting; Architectural Drawing
ing and Letteringcshadcs and Shadows—Per-
spective Drawing—Freehand Drawing—Pen and
Ink Rendcring—Ts‘}m aphics! Drafting—Draw-
ing Instruments sWd Theic Uses snd hundredsof
other things connected with the work.

Use One Week FREE

You can use these books for a whole week free
without sending ooe eent. Just Bend the coupon be-
low and all 4 volumes wil} come to you at once hy ex-
press coliect, Uss them asif they were your own—
go through them thorougly and send them back at our
expense if yon don't want to keep them. 1f you do
keep the hooks eend us only $2.00. You can send the
halanee of our specisl introductory price—only $13.80
the eame way—#$:2.00 cach monih.

Remember you don’t take any chances. The
tisk is all onrs and the benefits all be yours.
SEND THE COUPON TODAY.

AmericanTechnical Society
Dept. D-3384 CHICAGO, ILL.
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American Technlcal Soclety
Dept. D-33584 CHICAGO, ITLL.
Please send me _the 4-volume Cyclopedis of Draw-
ing for 7 days’ Free Examinatian, ahipping charges
coﬁect. 1 will send you $2.00 in 7 dave end $2.00

each month until the special price of 313.80 ia paid,
the hooks

and you will send me 8 receipt showin
e 1Freturn the

are mine, 1f ] decide not tobny 1 wi

books in 7daye.

Name

Address... aasemn

fKefere

I TELEGRAPHY
AND RADIO

DAY ANDEVENING CLASSES

SEND FOR PROSPECTUS

IN SUBJECT INTERESTED
EASTERN RADIO INSTITUTE

8959:B Boylstgn 5°. Boston, Mass.

Individual instruction

w"-eless continues under the

general supervision of E. E. Bucher,
Instructing Engineer, Marconi Wireless

Telegraph Co.

Y. M. C. A. TELEGRAPH SCHOOL
Marcy Ave., near Broadway, Brooklyn, N_ Y.

" READ THE CLASSIFIED
| ADS. ON PAGES 932-934

n writing to advertisers,
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Amateurs — Manufacturers

WIRELESS PARTS

Knobs — Bases — Insulation

- = This fine Base in
composition hol-
hold

lowed to

=& small condeuser, 434~
x 2 x 3.

Postpaid 30¢

Base 314" x 2" x W~
Postpaid 32¢

Knob, .
bushing and extra inseris 1o hold contact

14 x ¥ with 8-32 threaded

securely. Postpaid 20c
Manufacturers scud for discount in quantity.

A. H. CORWIN & CO.
S Kirk Place Newarlk, N. J.

o Become a,
WIRELESS /£
OPERATORY

A practical book=boiled downto “ °
the real facts and giving all the ine
formation yuo need to become aWire-
less Operator. No tiresome mathe-

matice or seless data to wade throogh,

2% pages of icteresting instruction and N
196 pictures and disgrams that make diff-
cult thiogs as simpla as A, B. C.

Money Back If You Want It

Secd £1.78 and 10¢ extra for mailiog (stamps
or mopey order) with your name and aduress,
The boo{ will come atf ance postpaid. Useit
6dass and send it baek if yoo waot to. Your
moocy returned if ¥ou doo’t kecp it.
AMERICAN TECHNICAL SOCIETY
Dapt. w.104 CHICACO, ILka.

“The Livest Catalog in America”

Our big, new electrical cyclopedla
No. 26 15 waltlag for you. f'osi- ,
tivels the most complete Wire.

less and clectrical catalog in
print today, 150 Bic i*sges,
500 Llustratioun, 300 ine
strumepta and_ apparse
tus, et¢. Blg *'Trestise

on Wiretess Teleg.

raphy.” 20 FREE 1 Goore
max%ons far our sons, FREE
lrn'nbéiﬂ L”Crﬁlob;a

0.
Wirelesa mnu\:rm Tanhu”™.
Weicht %4 1b. Beau-

1ful stlff covers.

Sead 6 cents In atamps or

¢eoin for which we will aendl
_our 1lalest Cyclopedia Calolog
No. 20 as described,

ELECTRO IMPORTING COMPANY
231 Fulton St., New York City

SELENIUM CELLS

Guaranteed 9975 pure selenium

Made by people who know thelr business, for the
most dificuit work, requiring very scasliive,
quick acting cells. Slandard cells, $3 each.
Speclal cells 10 order,

THE SELENIUM LABORATORIES.
New York Offices, 56 west 45th St

MATHEMATICS MADE EASY |

The Arcascope—the Combinstion Triangls

with a Drain—wlll muleibly, divide, ficire
percentafe and provorion. solse all problems
in .rigonometry and geometry, draw symmelri-
cal fisures. plot arcs. ete. SUDerior 10 any slids
rule. SImple 10 operate. Ao includce a
TRANSPARENT TRIANGLE. PROTRACTOR and
THREE RULES. V'sed at Columbia Unlverslty,
West f'olnt. U Aemoautie Schools, ete. Only 83

centa osipald. Order today before you forget,
Dedt. S. L. 1. LEISHMAN CO.. 0Ogden, Utah

SMALL ENGINES

hl‘erfm;.ll{zasoune lrklgl;.us—
3. 1 am h. p.-——for Farm
nnq Shoi:‘ use. I'rice, $27.50
snd utr,  Also,

WASHING MACHINES
We shup on tnia), Send for
Juoklet and Npecisl Otfer.
SIEVERKROPP ENGINE CO.
1401—191h St., Racine, Wis.

STARTER for FORD CARS

ELECTRICAL EXPERIMENTER

if necessary with a little black pigment.
A piece of fine wire can also be drawn
across the glass and soldered in place.
Fig. 7 illustrates a clever arraugement
which also provides a direct-reading wave
meter, and here the calibrated dial corre-
sponding in its lay-out to that shown at Fig,
6, is secured to the variable condenser shaft
below the shelf of the cahiner. A small
oblong window is cut thru the cabinet shelf

as shown, and a brass slide is placed under-
wave Lenglh

April, 1919

calibration graphs is as follows: Consider
that a maximum resonance point is indi-
cated by the detecting instrument connected
to the wave meter circuit, when the con-
denser needle stands at 105 degrees, with
the 24 turn inductance in use. Glancing
upward from the 105 degrecs marked at the
base of the chart, and noting the point
where this line intersects the curve for the
24 turn helix, we find that the equivalent
wave length for air dielectric in the con-

s\ F Cond Cop
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. Calibratlon Curves for Wave Meter and Varlable Condenser Here Described. To Read Any
wave Length Value from These Graphs, Note the Condensar Readlng at Which Resonance

Is Indicated.

neath this shelf so as to be readily operated
by haud, in such a way that the small win-
dow cut in the slide can be slid into any
one of three positions, depending upon
which scale and which inductance is being
used at the moment. Fig. 8 shows an auto-
matic arrangement, which is ecasily made
by the radio student and whereby each of
the three inductances is fitted with pin con-
tacts, one of the pins in either case being
made of a different length for each of the
three coils. As each inductance is placed in
the cabinet thru the spring contacts shown,
the longer lug will actuate a lever system
connected to the window slide shown at
Fig. 7, and thus automatically move the
slige to the proper position to read the cor-
responding wave lengths for that coil.
The calibration curves for the wave meter
here described are given at Fig. 9. These
values can be transposed to a special vari-
able condenser scale if desired, of coursc.
The variable condenser calibration curve is
given as well as the wave length graph for
cach of the threc inductances. As is well
known, the capacity of a condenser may be
increased by adding a liquid dielectric, such
as castor oil, which has a coefficient K value
of 5: or in other words, if the variable con-
denser is filled with castor oil, its capacity
will Le increased five times over that of
air. The capacities for the condenser filled
with castor oil (as well as air dielectric)
are miven at Fig. 9 on the right. Also in
this way the student will have a greatly in-
creased wave length range on the wave
meter for any given coil, when the con-
denser is filled with castor oil, as the sec-
ond column of wave length figures on the
left indicates. The manner of ysing the

Then Determine the W. L. Vaiue Corresponding to the Intersection of the
Vertical and Horlzontal Lines with the Proper Inductance Graph, Flg. 9.

denser is 500 meters, and for castor oil in
the condenser 1115 meters.

Direct-Reading Deeremeter—The  chart
shown at Fig. 10 is described in a recent
book entitled “'Radio Instruments and Meas-
urements,” Circular No. 74, issued by the
United States Bureau of Standards, and
a copy of which can be obtained from the
Goverument Printing Office, Washington,
D. C., at small cost. This chart makes a
direct-reading decremeter out of any wave
meter. Fig. 10 shows how the chart may
be attached to the upper rotary plate of the
variable condenser; its zero graduation
being set to coincide with an indicator mark
or hair line thru a window in the top of
the condenser case, when the rotary plates
are all the way out from the fixt plates.
Also it should be seen that the hair line in
the window coincides with the straight edge
of the semi-circular fixt plates. Full de-
scription of this arrangement is given in
the work above referred to, as well as all
the usual methods of measuring decrement.

Ordincry HighPiich Buzzer
}lﬂW‘J = Ind coil
5 z :
. ;-gﬂf i
= por. 7 ornd.
e
, |
Hey
Fig s
Excrtiiig the Wave Meler

Hook-up for Exciting the Wave Meter so
That It WIII EmIt Waves of Known Length.

YVou benefit by mentioning the “Electricol Experimenter'’ when writing o advertisers.
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Health In A Glass Tube

The interesting story of a man

‘“‘toc busy to bother’” who appreciated perfect health,

energy and vitality only after he last it—and how he won it back in a startling way

OU probably know dozens of people like

my friecnd John Brainard. Strong, robust,

a human dynamo for work, a real bull-
doe for stamina, and a very likable fellow in
spite of his entire lack of sympathy for sick-
ness and sick people. He regarded sickness as
a mild sort of crime and had such faith in his
own excellent health that he had about as
mich svmpathy for sick people as, according
to Alark Twain, David had for Goliath. If
vou happened o mention that you didn't feel
exira well Brainard would say, as courte-
ouzly s was absolutely necessary,
“Thadd, wery sorry”—and you could al-
most iee Lhe entire matter sail out of
hiz= other ear. Sickness and suffering
were foreizn to John Brainard and he
confdn't understand it in other people,
thit waz= all,

But a3 Jozh Billings once said, “Health
is like munny. ‘e never hav a true
ider wy s value until we lose it.” And
quite suddenly John Brainard realized
what ill-healih is. Too much overwork,
inconalderaie bours, immoderate meals,
and peneral inattention to his health
finally “tald on him.” One day I went
1o his apariments and found him in bed
with a sevete attack of sciatica, but
funsing with rage in spite of the intense
pain.  “Why should I have this?P—I've
been a5 healihy as a horse all my life.
Why shouald I be sick P—hang it, [ won't
be sick,” ancd he jerked himself 1o a
ailting posture only to fall back in pain
upon ihe pillow.

Far a weck John Brainard lay in bed
in intensc agony. Those of you who
have zuffered from acute sciatica or
rhenmitlsm know what it is. The doc-
tor camc and went, but Tuesday and
Frltkay when I called, John only said,
with a weak attempt at his former
cheerfulness, “Nothing doing, Frank. They
haven'l pushed the right health button yet.
Who was that fellow anyway who said some-
thing ahoul ‘a man too busy to take care of
hi= health is like a mechanic too busy to take
care of his tools.”

Mext day while at lunch with George Con-
rad, our mutual friend, I mentioned about
Jahn's still being so very ill. “Listen, Frank,
ofd boy " be said, *I don't want to be pre-

sumptuots  or anything like that and I
certainly  believe that the Doc will fix
John wup fine, but there's a treatment

which entirely cured my wife of chronic neu-
malgia, and now it's bringing total cure to my
catisfn, another sciatic sufierer. 1 think if John
would give Il a trial it might help him some.”
‘Ten minutes further conversation with Conrad
convinced me and I went right over to John's
home to *apring it.”

“John," 1 said quietly, as I tip-toed into his
biedroom, “I've got the very thing. Conrad
has given me some real facts about what elec-
tric vielei ravs are doing for people and 1
think—"

“{H," he interrupted, “I don't know. I
don't lmaging it can help me.”

*Of course you don't know. And you never
will until you try. Now don't talk foolish,
Johnony, old scout. Won't you even believe
your friends? This violet ray treatment has
proved what it s

And then I went on to tell him all I had
lesrned about violet ray treatment—how it bad
been invented by the great Tesla in 1890, how
il was being used with wonderful success by
eminent physicians all over the world, how he

By FRANK HARTLE

could use it on himself and it wouldn't shock
him like electricity in other forms, how it
would surely at least help his own sciatica
when it had cured other folks’ sciatica, neu-
ralgia, hay fever, astbma, neuritis and dozens
of other diseases, and finally I told him how it
would bring back to him his old ‘'pep,” vigor,
and “knock-'em-dead” vitality. Then John
rolled over and said, “All right, if it brings me
out of this blamed bed a well man I'll swear

by it for life. Cart in the
dynan:o, or whatever it

is.

“Its nothing of

“When I ran that glass tube over my *hide’,”’ said John,
Yit felt just like a local anaesthetic an a wild tooth."”

the sort,” I insisted. *“It's a handy little tube-
shaped thing that attaches to that electric
socket right over your head. And you can
apply it yourself right to your ‘hide’ without
feeling a bit of a shock.”

Three days later I bad gotten a violet ray
instrument from Chicago and John used it on
his Jegs and thighs. *“Say,” he cried, after the
first treatment, “I thought electricity always
shocked a fellow. Why, when I ran that glass
tube over me and the violet rays flashed
around, it just felt like a local anacsthetic on
a wild tooth. If this keeps up—oh, boy!”

John Brainard got up for good threc days
ago for the first time in over two weeks. Five
days’ treatment with the violet rays put him
on his fcet.

“Where is your ‘rheumatiz,” John,” I re-
matked yesterday.

“Dunno, Frank, I can't find it anywherc,
It just ‘violet-rayed’ itself away, I guess,”" he
said, pointing to the instrument in the bath-
room,

“1 sec you keep it attached.”

“Yes, you sce my wife discovered that the
best beauty specialists in town used it, and she
—well, my wife's a woman you know.”

* o

Violet rays have brought good results in al-
most every discase and Violetta, being the
most advanced instrument produced and sell-
ing many thousands ahcad of all others, is
certain to bring you the health-giving results
vou have always wished. But we do not
want you to take our word for it. Judee tor
yourself—try it for ten days in your home
before you decide one way or the other.

Now, through the Vicletta, you can have in
your own home, the wonderful violet-ray treat-
ments exactly as given by eminent physicians
and beauty specialists throughout the country.
Now You can rid yourself of Chilblains, Colds,
Corns, Constipation, Dandruff, Deafness, Ec-
zema, Eve Diseases, Hay Fever, Headache,
Goitre, Insomnia, Lumbago, Nervousness, Neu-
ritis, Obesity, Paralysis, Piles, Pimples, Py-
orrhea, Rheumatism, Skin Diseases, Sore
Throat, and many other ailments.

Multiply vour bodily health—vitalize your
nerves—double or treble your energy and vi-
tality. Sleep better, increase your strength,
improve your appetite and digestion. Soothe
your ncrves, reduce or increase your flesh,
tone and strengthen the entire system, beauti-
fy your complexion. All with the Violetta.

Trixie Friganza, the famous actress, says,
“Cheerfully will 1 add my praise for Violetta.
It's the best ‘pain chaser’ and ‘soother’ I've
ever had the good fortune to find. It's won-
derful. It cured my brother of neuritis. As
for myself, I use it for facial treatments and
general massage. I cannot say too
much for it.” Frank Borzone, of Scat-
tle, Washington, says: *“I purchased the
Violetta for my wife who was suffering
from an acute attack of sciatica. From
the very first treatment it induced peace-
ful rest and she is entirely well now.”
Scores of letters like tbese are received
cach day.

The Violetta is not a vibrator. It is not
a machine that contracts the muscles—
it does not shock—it does not pound the
muscles—it is absolutely painless.

Eminent physicians from all over the
country apply the Violetta witli wonder-
ful results. Dr. Bert H. Rice, of Vinton,
Iowa, says: “I have good results with
the Violetta. Almost instant relief in
Facial Neuralgia.” Dr. Danicls, Lisbon,
North Dakota, says: “Have used the Violetta
in such cases as Goitre, Bronchitis, Pleunsy,
Neuritis, Neuralgia and Lumbago, and find it
very beneficial. In fact, I would not be with-
out it in my office” Dr. G. B. Duncan, Ke-
wanee, I11., says, “The Violetta is the finest thing
I ever used to relieve congestion in any part of
the body; and to relieve pain. Treatments are
so pleasant that all of my patients like it.”

Write today for a very interesting little
booklet explaining fully about the Vieletta and
how you can try it for ten days before you de-
cide. Read some of the amazing results pro-
duced in almost every diseasc. Read how the
Violetta can be attached to any electric socket
and also nsed where there is no electric light.
Read how this little instrument, shaped some-
what like a thermos botile with a glass tube
and bulb at the end, pours electric energy and
vigor into every muscle, fibre, cell, and pore
of your body, read how you do not bave to
obligate yourself in any way until the Violetta
has proven its value in your particular case.

Write for this interesting hooklet now. Fill out
the coupon printed below for your further con-
\'rnieugr. and wail at once. Address, Bleadon-
Dun Company, Dept 2C, i1 So. Desplaines St.,
Chicago, 1.

BLEADON-DUN COD.,
Dept. 2C, 11 So. Desplaines St., Chicago.

I'lease send me your free booklet about the
Vieletla and ten days’ trlal offer.
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L /
FOR CUFTING THE HAIR.
LESS THAN PRICE

ONE HAIKCUT‘

If you can COMB your hair, you
can CUT your own hair with this
marvelous invention. You can cut
your hair any length you desire, short
or long, and finish the job as nicely
& as any barber in one-fourth the time
¢ before your own mirror, with the

" SHAVING THE
NECK=:

You can keep your hair welt trimmed for a life-
time with this marvelous invention for actually
less than any good barber would charge you for
a single hair cut. Very easy to manipulate. Use it
just like a comb, pushing it through the hair,
downward, in the direction the hair tays. Itis im-
possibie to feave any “nicks" or “cat steps’ in
your hair, as there is a special Guard that guides
the cutter blade evenly over the scalp.

Cut Children’s Hair

Extra Blades:

Scts. Each at home and save time, trouble and expense of taking them

$0¢ the Doz. 1o the barber shop. It works so easily and the job is done

so quickly that the children enjoy having their hair cut. The

adjustment featuse, whereby theblade can be set to cut the hair to any desired

lenfth—shor, medium. or long—makes it possible to do as perfect work as the
barber, not to mention the tremendous saving.

A s a safety RBZOI' Youcanuse the Utility Trimmer as an

ordinary Safety Razor, and it will give
you 2s good a shave 2s the most expensive Razer You can buy You canshave
the face or neck. or finish around the temples.

EASY TO HONE AND STROP BLADES

No trouble ar all to keep the blades sharp. Just reverse the blade in the holder
and proceed to strop as with an ordinary razor Extra Blades are always obtain-
able and cost only 5 cents each. or 50 cents the dozea,

USEFUL FOR MANY OTHER PURPOSES

There are many other uses for the Utility Cutter that will suggest themselves’
to you. Ladies use it for removing hair from under the arms ang elsewhere. It

is perfectly safe, and cannot cut the skin.  One customer wrote us that he found

itjust the thing for cutting corns. while housewives and dressmakers $ay there

s pothing betier for rippiog seams and making buttonholes.

AGENTS AND DEALERS GET OUR PROPOSITION

This 1s0ne of the rars orcasions when you are ohle to c0onect op with 8 really “Bell
o Sight’ srricle. Something that évery man and women will buy oo sight. because
It actually anves tham mone:s  Ageots Are coining mooey Why oot you? Handsome
package. weighs buta trifle, YWejle st oace forterms oo the Trimmars acd extra Blados

JOHNSON SMITH & COMPANY

Dept. RK2 3224 N. Halsted Street CHICAGO

35¢

POSTPAID

CHILORENS
HAIR

‘WOMEN USE T FOR
REMOVING SUPERFLLOUS

" Just to Get Acquainted

1/ [HANDY BINDER

for the Electrical Experimenter

we will mail you 4 issues of
- Iolds and preserves 12 lasues, each of which con

THE
PHOTO-PLAY
WORLD

The one by which all others
are governed - for $1.00
The Photo-Play World contains
only the best pictures—Stories
and Articles. Has a Staff of
America’s Foremost \Writers.
Subscribe Now
35c a Copy $3.50a Year

THE PHOTO-PLAY WORLD
Bull2tin Bldg. Depl. E.E. Philadelphia, Pa.

Inserted or removed at will, without tools, Wilt

keep yout magazines perfeetly for all time or just

svronn}'y rejnforeed at the bsck and

covered with haml«wme green ¢loth.

Exgerimentes Pub. Co., Inc.  Book Depariment 733 Fulloa St., N. Y

How to Get Rid of Moles
Moles (also RIG grewths) Dry Up,

Ask for Free Bosklel of Full Particulars

preaecve them lke new tHlf You hlnd them Derina-

nentdy, Made of hesvy material, extra

sultably lettered in gold, 65C
Add postaga for 2 lbs,
A slmple, safe home treatment—15
years' success ln my practice.

WM. DAVIS, M.D.

4140 State Street  Perth Amboy. N.J.

Yeu can be quickly cured, if you

STAMMER

Send 10 cents coin or atampa for 70-page book on Stam.
mering and Stuttering, “{ts Caose and Care.” 1t tedlabow 1
cured myeeil after atammenng for 20 yeara.

Benlamin N. Bogue, 753 Bogoe Bailding, lodianapolis

It will pay you to read the advertisementa
each month
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SEC'Y DANIELS TALKED BY
RADIO TO PRESIDENT
WILSON AT SEA.

Secretary Daniels transmitted 2 tele-
phouaic greeting to President Wilson at sea
by naval radio on February 22. Fromn his
desk at the Navy Department the Secre-
tary's voice was carried to the transport
George \Vashingtou, nearly 800 miles off
ihe Atlantic coast.

The long-distauce radio telephone equip-
ment had been set up when Mr. Daniels
reached lis ofhce. \With Rear-Admiral
Griffin, Chief of the Bureau of Steam En-
gineering, and Commander IHooper, the ra-
div expert of the bnrcau, supervising the
experiment, the Secretary’s regular desk
telephonc instrument was connected up thru
the telegraph wires to the transmitting sta-
tion at the seacoast, where his voice was
projected by radio waves to the aérials of
the George Washington. .

The Secretary said a great welcome
waited the President in Boston and again
iun Washington when he reached the Capitol.

Mr. Daniels repeated his sentences sev-
cral times to make sure that he was under-
stood.

“Good-hye,” the Secretary said into the
instrument. “I will see you Tuesday.
Good-bye.”

GRAND OPERA IN YOUR HOME.
(Continued from page 855)

microphione circuit could be loaded simul-
tancously witli snch an immensc number of
lines which practically constitiites a short
circuit, and while the thing is possible in
a limited way by means of induction coils,
not more than two or three hiundred sub-
scribers could he linked up by such means.
Therefore, the system heretofore was a
failure,

The invention of the Audion, however,
has changed this and by wusing audions to
*boost” the circuits, it is now possible to
connect a practically unlimited number of
lines to one microphone transmitter and
reproduce the music clearly in 50,000 homes
al the same time.

The writer who interviewed high tele-
phone officials was informed that the plan
was eutirely feasible and there was only
one objection, which is not of a technical
nature but rather a commercial considera-
tion. Thus, the telephone engineers did not
think it good husincss to tie up say twenty
thonsand to fifty thousand lines simul-
tancously for several honrs at a time on
account of the congestion that would prob-
ably ensne, but this is really ouly a small
consideration and not of much importance
if the enormous revenne that the companies
will derive from this scheme is taken
into consideration., While the subscribers
now pay only betwcen two and five dollars
a month for service on an average, the tele-
phone company could easily double this
revenne for at least 20 per cent of all of
their subscribers by installing the operatic
service.

Today the man who owns a phonograph
thinks nothing of spending between three
to five dollars a month for records which
arc “‘dead”. If he knew he conld liear
Caruso. Galti Curci or any of the othcr stars
tonight in onc of his favorite operas, he
certainly would not object to speading 50
cents or even a dollar for the privilege,
and at that he would think he was getting
it cheap because lic, with his entire family,
would hear the music in his own home,
without having to travel to and from the
opera. Of course, if the systein eventually
comes into vogue, the opera alone will not
be the only source of amusement to be
drawn up by a telephone subscriber. Any
of the musical shows or comedies, farces.
ctc., could all be heard over the telephone,
altho admittedly not to such an enjoyable
extent as grand opera, where it is the music
that counts most.
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As for the technical aspect, we now have
very good sensitive microphones, which
placed about the stage and orchestra trans-
mit the sounds strongly and faithfully. The
microphones are then connected thru the
audion switchboard, similiar to the one
shown in the lower center of our illustra-
tion, which is the identical audion switch-
board now used in muitiplex telephony
where five conversations are lield over the
same wire. From here the circuit runs tliru
the telephone exchange shown in the upper
center of the picture, whence the circuit
enters the subscriber’s home as shown at
the left of our drawing.

Here we have a novelty suggested by the
writer. In transmitting music over the
teleplione heretofore, it was not possible for
more than one member of the family to
Jisten to the music as there was only one
telephione receiver. By means of modern
lond talking telephones, however, it now
becomes possibie to lift off the telephone
from the hook and place it over a sensitive
transmitter, as here illustrated. The weak
sounds picked up by this transmitter are
strongly amplified and projected from the
horn in great volume. Thus, it becomes
possible for any one in the room to hear
the music clearly and almost as loud as we
do sitting in one of the further rows in
the opera, where the hearing is not always
good, as is well knowu.

As for the subscriber’s amplifier as
shown in our illustration, this may b=
made of the ordinary loud talking variety,
having a simple hyper-sensitive microphone
connected to a Joud talking telephone, or
otherwise it may be 2 microphone con-
nected to an auion amplifier. The latter
prehatily is the better of the two systems.

Che amplifying cabinet can be hung
aear the telephone, in case of a wall set, er
otherwise i{ can be of a different shape tor
table use if the telcphone is of the portable
type. The amplifier could be sold outright
tc the subscriber or otherwise rented to
subscribers by the telephone companies.

We feel confident that a olan similar ‘o
the one outlined here will soon come into
general nse, as there is = positive demana,
particularly in America, for go2a fnusic and
which demaad as yet has not been satisficd

But like ail other ‘2rge interests, the tele-
phone companies are siow moving organiza-
tions and do not make innovations nnless
they know that a large part of the public
actually wants tliem. Therefore, if you are
in favor of this plan, we think it would be
a good ‘d=a to write the headquarters of
the telephone company, advising them what
you think ci tlus plan. If, howesar, you
were 1o write to vour local telephone :om-
pany, not much impression would be made.
If, on the other hand. you address your
letter to the American Telegraph and Tele-
phone Co., No. 12 Dey Si., New York City,
then there is a chance that a national move-
ment would perhaps result irom such Tet-
ters. Local telephone companies cannot
make a change in their present system as
they are governed by the policy which orig-
inates at the New York hecadquarters. Per
haps your letter will help to bring the Opera
into your home.

TELEPHONE GIRLS’ IN

FRANCE.

I+ is difhcult for us to realize the scope
-of the work that has been done and is still
being accomplished by the telephone oper-
ators in France. To serve the needs of an
army of two million men. and to connect
that army up with the French by telephone
was a matter that required no small amount
of organization and planning on the part
of the Signal Corps. savs the Teleplione Re-
wvicw. The distribution of the girls in the
Signal Corps service asked for careful study
and met with unqualified success.

‘NORK
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Learn Public Speaking
LESSONS

Write — quick — for
particulars of this extraordinary

0

FREE

ofter; an opportunity you will

never forget if you take advantage of it. Ten lessons in effcctive public
speaking absolutely FREE to those who act promptly, to introduce our

course in Jocalities where it is not already known.
We teach yon by mail to become a powertu! and convincing speaker—to in-

fluence and dominate the decisions of one man or an audicnce X a
have trained hundreds and bhelped them to increase their earnings and their popu-
Learn, in your spare time at home, how to overcome “stage.iright” and
conquer fear of others; how to enlarge your vocabulary; how to develop self-con-
fidence a2nd the aualities of leadership; how to RULE others by the power of your
speech alone; now to train your memory.

larity.

WHAT THE COURSE
TEACHES YOU.

How to talk before your
club or lodge:

How to address board
meetings;

How to propose and re-
spond to toasts;

How to make a political
speech;

How to tell entertaining
stories |

How to make
dinner speeches;

How to converse inter-
estingly ;

How to
letters;

How to sell more goods;

How to train your
memory;

How to enlarge your
vocabulary;

How to develop
confidence ;

How to acquire a win-
ning personality ;

How to strengthen your
will power and ambi-
tion ;

How to become a clear,
accurate thinker;

How to develop your
power of concentra-
tion ;

How to be the master
of any situation.

after-

write better

| Offer Limited

self-'

ousand. We

Qur

New Easy Method

Perfected and taught only by Prof. R. E. Pattison
Kline, former Dean of the Public Speaking Depart-
ment of the Columbia College of Expression, can be
learned in 15 minutes a day. Prof. Kline is one of
the foremost authorities in the country on public
speaking and mental development. Do not let this
chance escape you.

Send This Free Coupon Now

This Special Offer of TEN LESSONS FREE is
made strictly for advertising purposes and will be
withdrawn without notice. Write now, before it ex-
pires, and receive full particulars with enrollment
blank by return mail. No obligations of any kind.
Ju_;lt (tiear off and mail this free coupon—or a postal
will do.

FREE LESSONS COUPON

North American Institute,
7444 Manhattan Bldg., Chicago

I am interested in your course in Effective Public
Speaking and your offer of ten lessons free. Please
send full particulars. It is understood that this request
places me under no obligation of any kind.
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HOW AIRPLANES FIND THEM-

Learn Telegraphy-Wireless =~ svvis s me.

Right In Your Own Home, In your spare time “The use of directional efiects of loops
Remarkable opportunities arc otfered experienced wire- ' ;'l:h“e(:;"}n'?}:eraiff;]':gm‘;a‘g'%fS‘E“:;aigazo:s:

less operators and telegraphers. The demand is greater than pass for aicplanes which gives positive in-

the supplv—steady positions at increased pay and rapid formation to the aérial navigator and en-
advancement are assured. ables him_either to locate his position by

triangulation with respect to two heacon
land stations or to fly at any given angle

DCEPENDABLE Combination O f' with respect to a certain be stati
KNAPP‘)’ Wire]ess_Telegraphy ut lt “The apparatus cmrlsilsts o?ct(:\?obp?i:g!ilpal
L7

. . arts—the antenna coils and the tuning and
will soon make you an accomplished operator. P Lo an
LCTARE SARRIILS Teaches Light and Sound Signals. both Radio amplifying apparatus. The antenna coils
and Marse.  Outtit consists of exceptionally hue are mounied in the fuselage of the Handley
Telegraph Key, Buzzer. 3_Binding Posts, Lamp, Page airplane, with snitable means for
Lamp Socket and Control Switch . L A L :
; 2 rofating in azimuth. The amplifier is ex-

all nmounted on a highly fin- $ OO 1Z1 1 he
ished basc. Two outfits can be 3' tremely sensitive, consisting of a detector

operated at conmsiderable distance and six-stage amplifier. A novel feature of
;',?:;:ie&" sending and recciving the amplifier is the use of iron-core trans-
foriners for frequencies of 100,000 cycles.

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

Outfit
Without Lamp
Order to-day. Or your dealer can sccure it for vou. Descriptive

cireular and catalog of cclebrated Knapp Motors and Electrieal
Specialties from 10c¢ vp mailed free on request.

This Same $2:§9

KNAPP LEADER
Radiates real power-plant

Knapp Electric & Novelty Co. e Tl
523 West 51st Street New York City Price. Complele, $3.50

EXPERIMENTAL PHYSICS.
(Continied from page 867)

to send and take messages in spite of the
enemy’s interference by sending out im-
pulses of similar wave length and other
distrihuting influences. The problem of
using a non-inflammable gas for inflating
balloons and dirigibles has been solved un-
der the direction of a Physicist and a Chem-
1st, both “fool professors”.

The submarine has probably attracted as
much of the attention of the scientific men
as all other war inventions combined, both
as 10 its detection and its destruction. The
detection of the submarine is a definite phys-
ical problem, and it is estimated that about
one-fourth of the Physicists of the Allies
have devoted a considerable vortion of their
time to solve this problemn alone. The prob-
lem had been attacked from three stand-
points, light, sound, magnetism and elec-
tricity, three branches which almost com-
prise the entire subject of Physics. The de-
struction of submarines has been success-
fully accomplished by the use of the depth
bomb.

—— — In long range artillery work. temperature,
YOU HAVE A BEAUT'FUL FACE moisgurc, anq wjnd are 10 be car_efully de-
i termined: this is done by physical appa-
ratus. Wind direction and harometric pres-
sure information is essential in a gas attack.
This information is furnished by physical
apparatus. Anti-aircraft gunnery is largely
indelted to physical research and calcula-
tions for its effectiveness. The specd of the
airplane must be ascertained, its direction
of motion, its height above the ground, the
speed of the attacking shell, and its path.

The airplane camera would be almost use-
less were it not for our knowledge of the
branch of Physics known as spectroscopy.
Pictures can be taken which the eye can-

H.P, 110volis,A.C.
1/4 60 cycle, single

phase, 1750 R.P. M.

We have 1000 NEW WASHING MACHINE MOTORS. Ticse f
are of standard manufacture and carry the regular [aclory guarantec.
Shipped in original boxes. Complete as cut.

Bought from Bankraptecy Stock

Suitable for operating Coffee Grinders, Cream Seperalors, Boltle Washers,

Air Compressors : .
Small Lathes, | apait 3,00 cash ar
Etc. Money Order. We
willsend CO.D subject D
\ to full cxamination

MONEY BACK CULRANTEE EACH
Speciul Quantily Priees  Regutar Yalue $34
MANUFACTURERS® DISTRIBUTER

GHAS. H. JORNSTAN - West End - Pittshurgh, Pa.

BERCAINS
bo Smai Walory
| 128 Gracrmion
wiile jor Catabogue

ot e R s 1 el R i not see because of fog, cloud, haze or dis-
9 3 . X L ! cr 0 oft L I | Q . .
l. l'rm_s 3:\[\ 45D AGE atleation 1o 50Ur appravance :nJuTok)rour \\‘l'r'firl;]“ Upon the hmpression you eontant, | tance. By the use ofﬂlhcdpropcr filters, the
¥ make resty Lthe ure or success of you . a . o
C B T ety 1ALy how Nene-shoper, | | enemies guns camoutflaged so as to be n
] CTuspos™ (Model 24) corceete ndw N sbaped noss discernible to the cye. arc photograplied and
. 1thout operalion, quickly. safely and permanenlly. B e
b Dleasant oud dnes put lncerfere with wne's dally sccu- § | their positions located. The sound method
o~ *therefore Iy pays to®'look Sour **at all time patlon, belng worn et Dight Of lOC:lllllg guns is very important. 'lhree

your best )
Wette today for free booklet. which dclis you how fo correct #ishoped noses withoui eost f not salisfactory |

d heard f shell semt hy th
M. TRILETY, Face Spgcialist 1162 Ackerman Bidz., Binghamton, N. Y. | | S0uncs are fearc from a ¢’ sem w e

enemy. First we hear the hissing noise of
the shell whizzing thrin the air. Shortly

ION afterward the boom of the gun is heard.

TYPEWRITER SENSAT (Since sound travels at about 1,100 feet per
second and the shell's speed is greater than

PROMPT SHIPMENT. that). Finally we hear the sound of the

$4.00 per month buys a beattifully reconstructed, latest model visible ‘ exploding shell. If the time when the first

1ypewriter, with back spacer, decimatl tabulator, two-color ribbon, cic. of these three sounds is heard is recorded
Every late style feature and modern operating device. Sent on approval. at several observing stations, from the speed

Catalogue and special prices free. of sound, and the Jdifference in iime re-

Harry A. Smith, 738, 218 N. Wells St., Chicago, Ill. | corded at these stations, the position of the

You benefit by mentioning the “Electrical Experimenter” when writing fo odi-crtiscrs.
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gun firing the shell can he calculated in a
tew minntes,

The Bureau of Standards, at Washington,
a great national Physics institution. has
certainly done its share in the war, Vacuum
tubes were studied in detail. from the stand-
pou:ts of sending, receiving, and ampl:fv-
ng wircless messages, and many impor-
tant improvements were evolved. High
frequency oscillographic equipment was de-
veloped. The characteristics of airplane
bombs were stidied, resulting in new meth-
ods of computing trajectories. New types
of machine gun sights were invented. In-
struments for recording the speed, altitude,
direction, etc.,, of the airplane were per-
fected. Special ignition apparatus for the
Liberty engine was invented. A carbureter
was developed which gives a correct mix-
ture by the siiple motion of a single throt-
tle whether the airplane is on the ground
or up 3,000 feet. A fabric 25 per cent.
lichter but stronger than linen, extra light
but strong alloys, and non-corrosive alloys
were invented. These are among the best
of its accomplishinents which have been
made known.

Now that the war is over we shall daily
hear of new, marvelous and quite astound-
ing inventions, that have been evolved and
perfected. The "fool professor” has now
come before the public eye and is regarded
with just and long deserved admiration and
respect by it. Some, like Professor Milli-
kan, have had exciting mx]ltary times, such
as quieting a "buck private” under the intlu-
ence of liquor, being fed delightful sand-
wiches by fair white hands of Red Cross
and other workers, etc., while others have
suffered an existence under the S. A, T. C,,
and those more fortunate have spent their
time in France near the front; all however
have done their share nobly. In closing
let us bear in mind that all that has been
said of Physics and the Physicist applies
equally well to the other sciences and scien-

tists. -{Conclusion)

EGGS PROD_Ut:EDY BY ELECTRIC-
IT

The production of eggs by electricity
may seem like an idea evolved in a mad-
house, but it has been made a paying prop-
osition at the Montana State College. By
electric lighting of poultry pens, Professor
W. F. Schoppe, poultryman of the state
college, has created a sort of “daylight
saving plan” for hens, whereby egg produc-
tion has been increased more than twofold
at a time when eggs were highest in price.
In experiments covering the month of No-
vember last, Professor Schoppe showed a
net gain of 28 cents per heun in value of
eggs produced in ten lighted pens.

The experimeut was tried on two pens
of Leghorn hens, 160 in each pen. One
pen was lighted with lour 60-watt lamps,
the other was left unlighted. The lights
were turued on in one pen at 6 a. m. and
switched off at 830 p. m. From the time
the lights went on until they were dimmed
at night, the hens in the lighted pen
scratched away with all the energy of early
spring or summer, showing a greater inter-
est in the business of egg producing than
ever,

The 160 hens in the unlighted pen pro-
duced during the month 443 eggs. The
same number of hens in the lighted pen
produced 1,306 eggs, a gain of 72 dozen.
Heus in the lighted pen consumed littie
more food than their less active neighbors.
The net gain was 28 cents per hen in egg
production for the ° electnc heuns.

“l cannot say yet,” said Professor
Schoppe, “what effect this forced produc-
tion will have on the hatching quality of
eggs and upon the vitality of hirds, as those
are problems that will require further in-
vestigation.”

(See our May, 1918 issve /0r full de-
tails of the antomatic electric Tighting in
hen-haouses—EDToR.)

You beuefit by mcnnoluug !Iu
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A TIMELY REINFORCEMENT.
A Copper Plated Stomach.

(Continued from payc 877)

thanks to mother and the salt fish—and the
cat.

You have to begin by discarding the
whole idca of sheet copper. It wouid be all
right, and any piumber couid make u
good tumuny in half a day—even including
going back to thie shop for his tools—but
for the fitting of it, or inserting, or what-
ever you'd call it. That's a sticker; it's
what's kept the inveution back all these
years.

But why not plate the copper on from the
inside? Sure! There it was, right off the bat!

Fig. | shows the invention—patents pend-
ing—all worked out—perfcctly sinple. You
{)rocure an atomizer, A, and atiach to it a

ong fine rubber tubc B. This tube is sur-
rounded by a spiral wire, C, and botli are
covered by high-tension insulation, K.

At the further end. both the tube and the
spiral wire are connected with the perfo-
rated metallic hollow sphere, E. The atom-
izer-bottle, F, is filled with a solution of
sulfate of copper. and the spiral wire is
connected with onec poie of the spark- -coil
secondary, H. Around the patient's waist
is then bluckled the belt 1, containing a strip
of wire netting J, connected with the other
pole of the spark-coil.

All being ready, the patient “swallows"
the perforated ball, E, with enough of the
tube to maintain communication with the
outer world. The ball is then resting nice
and cozy within the tummy. Mark the pa-
tient closely; a really delightful surprise is
about to be handed to him? < ! Pressure
on the bulb, G. projects a spray of copper
sulfate from the perforations of the sphere,
E, while at the same time a touclh of the
key. L, canses a shower of sparks to be
thrown from the ball toward the metallic
belt without. The sparks pass easily thru
the pauents tissues, but not so the sulfate.
This is decomposed by the electric current,
and metallic copper is dcfpestfed on the gas-
tric lining, lorming a dense and highly pol-
ished surface, ready to tackle any food
product short of Bangor red-eye and Irish
confetti—brick-bats.

Perhaps you wondered why, before the
operation, the patient took a few maguesia
tablets, together with a peppermint “life-
saver”.
product of the reaction, sulfuric acid—
otherwise the paticnt might as well be fed
to death as the way he 1s. The magnesia
neutralizes the acid, producing a pleasant
effervescence, which, being flavored by the
peppermint, becomes the exact equivalent
of an ice-cream “sody” fresh from the
fountain,

So behiold! at the end of the operation,
when the patient finishes his cigarette and
lets go tlie nurse’s hand, there he is,—
equipt with a perfectly-ﬁlting copper stom-
ach, enclosing a tempcrance-drink as a hint
to guide him in the selection of future con-
tents for it—like a new tin bank for little
Willie, with a dime in it,

No, no, put aside that medal. Really 1—
well, if you must, you must. But | refuse
to patent the idea in Gerimany. Abso-
lutely, It's going to be dedicated to the
free use of all free and civilized countries.
“That’s me ail over—hlberal, Mabel.”

Note—=The editor tricd “Tom's” latest
stunt, After he was dismist from the hos-
[nlal and was al last cquipt with his copper

“insides”, he felt pretty wweak! So I
rromplly swallowed a few pounds zin
dust with lis next meal. The copper funmy,
the gastric ;mcc-——(au excellent electrolyie)
—pies the sine dust, makes a really cxcellont
battery. It .sircnqlln ned and revized th
cditor at once. 1§ works so well that he ha
gtven up all food tn preference to zine dust
<l slight change in diet is had with mag-
nesim dust—it fastes betier, and gives a
much higher woltage.  lron ﬁhug., Core
Iried, bul they made the editor “rusty’!

‘Electrical Experimenter”™
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Learn Drafting

Employers everywhere are looking for skilled
draftsmen. They are ofiering good sataries to
start with sptendid chances for advancement.

Drafting offers exceptional opportunitles to a
young man because drafting itself not only com-
mands good pay, but it is the first step toward
sticcess in Mechanieal or Strnetural Engineering
or Architecture. And draiting is just the kind of
work a boy likes to do. There is an easy detightinl
way in which you canlearn right at home in spare
time. For 27 years the International Correspond-
ence Schools bave heen giving boys just the train-
ing they need for success in Drafting and more
than 200 other subjects. Thousands 0f boys have
stepped into good positions throngh 1. C. §. belp,
but never were opporiunities so great as now.

Let the I. C. S. belp you. Choose the work you
like best in the coupon, then mark and mail it.
This doesn’t obligate you in the least and will bring
you information that may start yon on A success-
ful career. This is your chance. Don'tlet it slip
by. Mark and mail this conpon now.

Y P et T S TEAR QOUY MER L S S mm—— —

INTERNATIONAL GORRESPONDENGE SCHOOLS

BOX 6182, SCRANTON, PA. -
Explain, without obligating me, how 1 €an qualify for the
position, or in the subject, before which T mark X.

MECIaNICaL DRAFTI®O SALESMANSNIP
BTRUCTCRLL DRAFTING ADYERTISING

SUIP DRAFTING Show Card Wricer
ELECTRICAL DRAFTING Sign Palnter
ARCINTEUTURAL DRAFTING \ ILLUSTHATING

SUEET METAL hRAFTING Cartconlog

HOILER MAKER DRAFTIMNG ROORKEEPER

BRINGE DRAFTINO [ JStenographer and-Trotat
WACHINE DESIGN Cert. Public Accountenr
ELECTRICAL ENGINEER — TRAFFI0 MANAGEN
Eleetrle Lightlog and lsllways lew:y Accountant
Electric Wiring anoD ENGLISH
Telegraph Engineer L) Teacher

‘Telephone Work Com mon Scbanl Bahjects
MECHANICAL ENGINEER Mathematice

Mnchlne Shop Practice “ICITIL SERVICE

Gas Engine Operating Rallway Mail Clerk

/U1%1L ENGINEER AUTOYORILE OFERATO
Survevin® and Mapplng Auto Repeiring
STATIONARY EXGISEER o PLUNDING AND NEATING
Marinc Engineer Teztils Orersoer or Sapt.
ARCHITEOT CNENIST

Contractor and Bullder Navigatlon [)Spunish
Conecrete Bullder | AGRICULTURE | |French
Structurol Engineer O Poaltry Ralslag 2 tallnn

Name.
Present
0

Slreat
and No._

(‘Itv

Tiet M&'ﬁﬂi\ m,m

My advice to you is to
start right now to take my

HOME COURSE
IN AVIATION

and prepare to fill one of the
big jobs later. Wonderful op-
portunities. Trained men
in big demand. Prepare now
for big future, Lessona arc easy
tounderstand. Write TODAY for
my FREE BOOK, “"The Science
of Aviation,'’ and 1 will send it
and write you a personal |cller
that will interest you. Address:

e
the Royal Flylng (]nrpn

CAPT. GEO. F, CAMPBELL, Chiel lostruclar, Naliaosl
Aero lostitote, 538 S. Dearbora St. .» Depl. 7444, Chicago

fo:‘Anlg ﬂmnt Donbll::.ﬁnilmlﬂ.sr;"nt blow-
outs an c Ei

Thousands said, Details Thea’ agents wastod,
¥ Amce.Acccasories Co. DepLez mnclnnnl

when writing to adzertisers.
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The Alkali St Batt |
e caline dtorage battery | LIS TEN

(Continued from page 878)

{Cunsegnently the engine would have to be
'(;_pcrat_ed at various rates and at all times.

his is uneconomical. By using a storage
battery one may arrange to ruu the engine
at its most economical (full load) rate and
tlins effect a saving to coffset more or less
gompletely any loss of current resulting
frum the use of a storage battery between
the generator and the liglm Further, the
sforage battery tends to improve the char-
acter (the steadiness) of the light. With a
simall installation where the current passes
directly from the dynamo to the wires sup-
plying current to the lights, the latter are
apt to manifest undesirable fluctnations in
lnstlmn-::r becausc of 1rregular|t1c= in the
1'||||.n||:||,‘r af the engme B\' usm;: a storage
Battery, onc is able to use this Auctnating
current in charging and then to get an even
rurrent ffom the battery.

A shimt-wonnd dynamo is the thing to
wse—alze, when the \'oltagc of the battery
rises foo high, it may “back up” and op-
erate the dynamo (series type) as a wotor,
causing considerable damage, 1f a com-
r.m-nrj dvmamo is already installed. or if it
iz diesived 1o use such a machine for charg-
iz storage batteries. it can be done simply
by disconnesting the series windings on the
fiebd cnils, thus converting the machine into
@ shunt dynamo.

The dvmamo which is used to charge a
battery should always have an excess volt-
age capacity, Thns, if we are going to nse
a battery of 30-32 volts rating. it 1s good
practise to cmploy a 43-volt dynamo for
charging. Tu fact, we may largely consult
convenience when charging a battery. pro-

vided we use a high vohage rather than a -

low one. A 110-volt dynamo may he cm-
ployved, at times. for charging a 30-32-volt
baitery, thiru a snitable resistance: tho per-
haps it will not be the best thing to do.

he alkaline battery with which we are
concerned is made np in a variety of sizes,
oi which that known as “A" is qnitc popu-
far for =lectric automboiles aud trucks. A
numseral used along with the letter indicates
the number of positive plates used in the
cell,  These numbers furnish a rough gage
liw means of which the comparative capaci-
taes af this type of cell may be determined.
The reason underlying this is that amper-
age is determined by the total area of plate
surface exposed to the action of the electro-
fvte,  An Ad cell will have about half the
capacily of an AB cell, ete.

Charging.

The positize terminal of the battery is
cnnc{'fc£ with the positive line of the sup-
fily curcent; and the negative terntinal with
ihie negative line. The positive pole of this
izse of cell is indicated by a red bushing
atd also by a + mark stamped in the metal
of the container. A black bushing is used
ior the negative pole. A further means of
determiming the pocm\e and negative poles
ig 1 means of the’ form of the little con-
tainers in the plates. The ronnd tubes be-
lang = the positive plates, and the flat
pockels 1o the nepative plates. 1f sub-
stantial hfatlng 1s noticed at or near a cell
pole during the charging operation, it is to
he 1aken as indicative of an imperiect con-
nection. If, however. all the connectious
are tight. then disconnect and determine
whether there is dirt present and whether
the metallic contacts are flat and rigidly
clamped.

If there is any doubt as to which is the
positive wire of the dynramo and_which is
the negative wire. the following simple test
ts recommended :—Connect one wire of the
generator with some form of resistance.
The frec end of the unconnected wire of
the resistance and the free end of the un-

connected wire f{rom the generator may
now he brought closc together in a cup of
salt water. 10 a mwoment one wire-end will
hegin to turn bright. Bubbles will form at
tlus wire. This is the aegative one. The
ather is, naturally, the posititc wire.

Normal Amount of Electrolyte.

The proper amount of electrolyte is such
that plates will be ¥4 inch below the surface.
During the charging operation the attend-
ant evolution of gas will be likely to create
a transient level. Tests for the level are to
be made after the charging is all com-
pleted and the liquid has settled down. As
it may not be easy to sce conditious inside
the cell, a good way to deteninine the depth
of hqmd over the plate tops is to use a
piece of straight glass tubing with a bore
of. sayv */w inch or more. Introduce one
end of the tube, holding it vertical, untit the
bottom of the tnbe is on top of a plate.
Then close the top of the tube with the
forefinger and withdraw the whole. At the
bottom will be fonnd a column of electro-
lyte whose height will be the depth of liguid
over the plate top. \When the right amount
of electrolyte is in the container, this col-
umn will measure %2 inch. Simply a glass
tube is required. No rubber cap or tube is
needed in addition and the tube of an ordi-
nary fountain-pen fitler mnay be nsed. The
rubber bulb is removed and the larger end
of the tube is inserted into the electrolyte.
The operation of charging, as already inti-
mated, iuvolves the production { gas.
Some, at least, of this gas comes from the
(lec<)mp0<|uon of water in the electrolyte
into its constituent gases. These gases will
naturally be lost, and the result will be a
shight reduction in the total volume of the
cleurcl)tc in the container. Counsequently,

a very proper time to examine for height of
sohution is sibsequent to charging.  The
remedy for this loss and any other loss due
to withdrawal of water (as, for example,
by natural evaporation) is the addition of
pure water.

Adding Water,

When water is to he added to the con-
tained electrolyte to bring the surface to the
required height or to correct @ solution
that has become too strong, a special ap-
pliance—the “electric fithing outfit"—may
advantagconslty be employed. Only distilled
watcr 1 to be used. whatever the method
of introducing it. Of conrse, do not add
water during charging. for the reason that
the tevel can not be exactly determined at
that time, as already e\plamcd The addi-
tion of water will not. ordinarily, he re-
quired every tlmc the battery is nsed. Usu-
ally, once or twice a week will be sufficient,
unless the operation of the battery is very
considerable. Other things heing equal.
water will be necessary oftener when the
constant curreit method of charging is
used instead of the tapering current method.

Two Methods of Charging. *

To charge by what is known as the con-
stant current method the rheostat is set a
few ampecres higher than the current it is
proposed to deliver. The amperage will
fall off as the charping goes on, but Ly
readjusting the rheostat every 30 minutes
or so to a point somewhat higher than the
average desired, a fairly even tlow may be
maintained. To charge by what is known
as the tapering current method, the rheo-
stat iz set a considerable amount ahove the
desired average, say 50 per cent. and the
current delivered \nthout further adjunst-
ment. At the end it is proper that the cur-
rent should be considerably helow the aver-
age. An advantage of this method is the
relief from attention during the charge.

Be A CERTIFICATED
ELECTRICIAN

THIS IS YOUR

CHANCE OF A LIFE TIME

1 am Chief Engineer of the great
Chicago Engineering Works. I am in close
official touch with the electrical world, 1
know how badly we need trained electri-
cians who can take charge of important *
work as experts. Right now there is such
a need for executive electricians that I am
making a special effort to help meet the
demand. 1 am publishing this special an-
nouncement to secure a certain number of
ambitious men whom [ will personally
train by mail for the wonderful oppor-
tunities that are open.

I WILL MAKE YOU

a Trained Electrician

I don't care how young or old you are,
just as long as you can read and write and
have a spark of ambition. I don't care
where you live or wbat you do. I don't
care if you don't know a blessed thing
about electricity. Just give me a little of
your spare time for a short period and T'll
show you the quick way to success in
electricity. You can qualify to earn $36
to $100 a week with opportunities for
greater carnings.

I Train You by Mail!

Your spare time will do. No interfer-
ence with your regular duties. [ under-
stand just what you must know and I
have devised a wonderful way of instruct-
ing by mail. I positively guarantee your

satisfaction.
Wonderful

Fr e Electrical

Outfit
Absolutely free.

Not a penny cost to
vou now or Jater. To those who act at
once I will give a wonderful set of Elec-
trical Equipment with my compliments.
Write me at once. [ have only a limited
number of sets to be given free. Drop
me a post card or letter

5 You will have to
Wr!te" geot in _on this a:)c;pg:u:'l‘c.t;o

Write me today for full particulars. Drop
me a post card. Write Now.

CHIEF ENGINEER COOKE,
Chicago Engineering Works,
Dept. 524

441 Cass Street, Chicago, Illinois

Yau benefit by “uentiowing the

“iilectrical Experimenter”
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month.

must be included at the ahove rate.

Advertisemeats in this section seven cents a word for each insertion,
Casb should accompany all classified advertisements unless placed «
Ten per cent discouat for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements mot accepted.

vertiscments for tbe May issue must reach us mot later than March 22

The Circulation of the Experimenter is over 100,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 233 Fultoa Strecet, New York, N. Y.

o

Opportunity Ad-lets

YOU will ind maoy remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opporiunity to make money, or auything else, you will fin

1t _will pay you to read and investigate the offerings
_No matter what you may be seeking, whether sup})hes.
listed here tle best and nst attractive specials o

No advertisement for less than 50c accepted. Name and address

the

by an accredited advertising agu}ﬁ.

[ VT g ST IR 9 P20
Automobile Accessories.
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Help Wanted.

More Power, Less Fuel, No Carbon. No mys-
tery, plain facts, results guaranmiced. WWrite for
booklet S. O. No-Lecak-O Piston Riang Co., Balti-
more, Md

Fords Start Easy im Cold Weather with our
new 1919 carburetors. 34 miles per galllon, Use
cheapest _gasoline or hall keroseme. Increased
ower, Styles for any mgotor. Very slow on
igh. Attach it yourself. Big profits to agents.
Money back guarantee. Thirty days’ trial. Air-
F{liclion Carburetor Co., zo Madison, Dayton,

io.

Repair parts for all make cars, also engines.
Carburetors, magnetos, bucket sears for racing
cars. We also carry a large stock of slightly
used tires and tubes at_very lowest prices.
Write for list. Haviland Supply Co., 2306 Sev-
enth Ave., New York City.

Ford Car Repair Book sent {ree. This valu-
able, complete, well illustrated, book explains in
a simple way the Causes and Curcs of Over-
heating; Repairiag Ford Timer; Curing Piston
Ring Troubles; Carburetor Adjustment and Re-
airs; Connecting Rods; Trausmission Troubles;

re and Repair of Rear Axle; Stopping Axle
Grease Leaks: also covers practically every
other phase of Ford Car repairing. Another
feature is a chart showinmg exactly how much
to pay for work done by rapair men. Send 25¢
coin for three month’s trial subscription and get
the valuable repair book free. Yord Owncrs’
Magazine, 417 Montgomery Bldg., Milwaukee,
Wisconsin.

Simplex Belt Power Trausmitter for Fords,
$t2.50. Write {or circular. Fran Weisger-
ber, Salina, Kans.
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Agents Wanted.

Easy, Pleasant Work for mechanics, shop men,
clerks, duriug spare hours, will add mauny dollars
to their salaries. Also want persons who can
Ei\'c full time. Big wages assured. Novelty

utlery Co., 308 Bar St.. Canton, Ohio.

$10 Daily refinishing chandeliers, brass beds,
automobiles by mew method, without capital or
expericuce. Irec particulars and proofs. Write
today. Guumetal Co., Ave, D, Decatur, 1L

Tasyde Tyres, inper armor for automobile tires,
double mileage and prevent puuctures and blow-
outs. ?mckl)‘ applied. Costs tittle. Demand
tremendous. Profits uunlimited. Details free,
American Auntomobile Accessories Co.,, Dept. 354,
Cincinnati, 0.

American lakless Pen--ocew invention. Every-
body wants it. Sells $1. Agent's sample Goc.
Agents. District Managers wanted.  Attractive
Rroposumn. Buckeye Distributing Co., 822
Noble Rd.. E. Cleveland, O.

Agents! Get busy scll Wax O Polish direct
to car owners, Resists dust and mud. Makes
the car loock new and glossy. Requires mo rub-

bing, dries instantly. Good profits given to
agents. Send for sample now. Pricc postpaid
10. Wax O Polish Co., 119 No. ist St., Al-
berquerque. New Mexico.

Agents— Exciting fun flying a Yankee Aero-
plane. flies like a real machine. Sample and

moncy makin plan, zsc.
Milwaukee, \\‘?s. :

Make your owa toothpowder and
Great profits, receipt 2zsc.

Cal.

Agents—New invention puzzles world; wonder.
ful chemical cloth: one rub ower rain, snow
blurred auto wiudshield. streect car or engiune
window, presto! glass stays clear 23 howurs;
can’t blur; ts making $120 weekly. Seccurity
M{g. Co.. Dept. Toledo. Ohio.

[ —T

Yankee Mig. Co.,

retail it.
Mason's, Petaluma,

YR

Telegraphy.
Telegrapny, Wire and Wireless, and Ratlway

Accounting taught thoroughly. Unprecedented
demand for both sexes. Big Salaries. Qldest and
Largest School—Est. 45 years. Catalog free.

Dndges 1= Seventh St., Valparaiso. Ind.
Bm™ H

Pasteards.
Everything in Postcards.
Worth-while samples 25c. Mention subjects pre-
ferred. Mutual Supply Co., Bradiord, Pa

Live-wire list free.

Nikola Tesla Correctly Chose his hie work. 1
can help you to choose as imteiligently as he
chose. Comiplete character rcading_ showing
what matural abilities you possess, Tried and
true method based op Photos aund handwriting.
No magic guesscs. Particulars {ree. Lowell P.
lloyt, Presque Isle, Me.

U. S. Government Positions. Men—women. $80
to $135 mouth. Paid vacations. Short hours.
Pleasant work. Common education sufficient.
Write immediately {for list positiofis now opch.
Fravnklin Institute, Dept. D26, Rochester, N. Y.

Raise White Mice, big profits let me start you.
Ray Boyle, Watertown, 8. Dak.

Make Die-Castings. Skecich, Sample. Booklet,
and Proposition, 12c. Byrd & Blair, Box 227 F,
Erie, Pa.
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Motion Pictures.
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Exchange Ads.—Continued.

For Sale—Blueprints of miotor windings, see
add_under Blueprints, etc., this issue. Charles
L. Chittenden, 811 W. 18th St., Kansas City, Mo.

Wanted—Mignon Recciving Cabinet RLC 5 or
RLC 6. Cash. J. H. Newton, Suffolk, Va.

For Sale—r, 2, 3, 8, 9 Hawkin’s Guides, cheap.
Joseph Saltry, 319 Oak St., Scrautou, Pa.

Waoted—Omnigraph and Records. State price
and condition. J. A, Burgess, Provost, Va.

Sale—l-Ii%h tension magocto $5. Austin Ran-
dall, Bradiord, Me.

For Sale—Small Climax talking machine and
20 records in A1 condition for $10.00. Also Tel-
escope, Magazines, Electrical Apparatus. Emi)
Feldman, Manning, lowa.

Sell—Ommigraph No. 2 Jr.
Myrl Priest, St. Jamcs, Minn.

Makc me an offer.

Mation Picture Film {or home machines 200
fcer Sro0, parcel post prepaid. Charles Guuby,
145 West 45th Street, New York.

For Sale Cheap, Motion Picture Films. Send
toc {or sample and list. William Halstead, 88
Mamaroneck Ave., White Plains, .

For Sale—Nationa! Automatic Telegraph Trans-
mitter with 25 records in contineuta? code, prac-
tically new, $12.50. Leonard Ulstrip, Freewater,
Ure,

For Sale—Complete scuding and receiving set.
Ahsolutely new. K. Jennings, Newton, Mass.

0L S A LG

February 24, 1919,
Mr. R. W. DeMott,
Advertising Manager,
Tue ELECTRICAL EXPERINENTER,
233 Fulton Street,
New York City, New York.
Dear Sir:

We take great pleasure in statin
our advertising In your classified
ment has been very successful.

To tchl the truth, we have received more
returns and at a lower cost than any me.
divm that we are using.

Sincerely yours,

Nationsal Arxo INSTITUTE,
{Signed) john A. Tenuey,
President.
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For Sale—Two loose coupler receiving sets,
commercial type, best construction, and phones.
Splendid condition. Low price. Unusual oppor-
tunity for amateur statiom. Call Salurdaé evee
ning, 354 Couvent Ave., near West 145th Street,
New York City.

For Sale—Train, Camera, and other small stuff.
Mahan Smith, Jjefierson City, Mo.

For Sale—Telephone gencrators, $1.50; Battery
telephone, 75¢; Electrolytic interrupter, $2.00;
$35.00 Chemistry Laboratory, $25.00; Brandes Su-
periors, $4.25; Telephone transmitter. so¢; Audion,
$3.00; Double Barreled shot-gun, 12z gage, $7.00;
17 jewel Waltham, silverine case, $9.00; etc.
Want—Typewriter. Welton, 708 Marion, Mat-
toon, I,

$300.00 Tent, 4o x 8o, cheap, $30.c0 takes it. 4-20
{t. center poles o {t. wall. 1so twin cylinder
motorcycle eugine with magneto $t000. V. G
Gustafson, 1402 N. Hickory St., Joliet. 1.

Exchange Tlorough Bred Shetlaud Pony for
8 inch s?)ark coil or $125.00. Deb. Cummins, Wil-
mnt, S. D.

Write immediately for large list of electrical
and chemical apparatus. Mr. Keogh, 328 Lorel,
Chicago.

For Sale—Electrical Apparatus. Send stamp
for list. Alfred Embovitz, Washington Depot,
Conu.

Brand new 15 dial Omnigraph with 15 cxtra
Jdials, &15. Write J. F. Maurer, Jr., 682 Broadway,
West New York. N. J. . -

Sell—Loose Coupler, $4.00; Dctector, jor. Llst
of Wireless apparatus gc. Kenneth Tooker,
Coshocten, 0.

Will Sell or Trade a Fuller Johnson, over-
hauled, gasoline eugine, 1% I.P. Fred Sheel,
174 Martin Street, Milwaukee, Wis.

For Sale—Ome 50 amps.—110-123 volts—z wirc
—D. C.—~Duncan Integrating Wattmeter in first
class comndition. J, Paternoster, 511 West 16oth

\. Y. C.. Phoue 96351 Auduboun.

St..oWN
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Wanted—Bound Volumes, 3 and 4 of Elcctrical
Experimenter.  Printiug Outfit or Wireless Re-
ceiving Set. Everett Fritzberg, 727 Washington
St., Northeast, Minneapolis, Miun.

For Sate—1 .P. D. C. Electric motor; 1 motor-
cycle engine; also other things. George Coalin,
85t Columbus Ave.,, New York City, Is Ve

Sell—Complete Chemical Outht, Wireless and
(E);]qculcal Goods. Charles McLaughlin, Cadiz,

io.

For Sale—}: K.\V. Open Core Transformer,
unmounted, cost $6.50, $2.50; ¥4 K.W. Closed Core
Transfortmer, $7.50, $4; Pancake Oscillation Transe
{former, $3.75, $2; Jove Dciector, 70¢; 2500 meter
Loose Coupler, 8, §; .2z 1. & R. 7 shot revol-
ver, $8.50, $5; .22 Automatic Rifle, $i7.00, $8.50;
3000 meter home made Loose Coupler, $5; all in
fine condition. Guns’ bores are perfect. Henry
Cole, M.z Box 380, Indianapolis, Ind.

Will Swap—No. 7 FoldinF Auvtographic Brownie
aud fishing rod and reel for wireless apparatus.
Max Feldngr, 1444 W. 13th St.. Chicago, Il

Wanted—Parts 1ype 400-500 Edisou Primary
Batteries, Michacl Boland, Forest Avenue, En-
glewood, N. J.
2 K.W. Wireless Outfit. Full particulars hy mail.
Rest offer or exchauge {or marine eugine. y
gggnroe Whaley, Maple Road, Linthicum Ieights,

For Sale—New s record Omnigraph, buzzer,
key, 20 records, $1s5.00. Margaret Ewing, Nor-
wichtown, Conn.

For Sale—Hytone Rotary Gap ¥ K.W., Trans-
former, Pancake Type Oscillation Transformer.
Unusually fine glass plate condenser NAA Coup-

ler. All new, low price. V. Van Zandt, 1663
Wiunfield St.. Los Angeles.
Sell—Good Remipgton Typewriter. $30. C. Gil-

lespie, 72 Woodward, Buffalo, N. Y.

For Sale—Noupareil printing press, number 22;
eight fonts type and ormaments $azs Donald
Peglow. LaParte. Ind,

For Sale—Curtiss Biplaune, 3 It. Model $i0.00.

Miami bicycle $12.00. Post card projector clec-
tric, $45.00. Edw. Webb, New London, Q.

Electrical Photographic and Chemical Appara-
tus, motors, fans, switches, spark plugs. Advise
what you want or have for sale. !Y. C. Hancock,
Bogota, N. J.

Exchange—$8.00 Omnuigraph and dials {or vari-
al?]llc c%ndensers or motor. W. T. Gravely, Dan-
ville, Va.

Sell-Twelve complete wresthing lessons, $5.00.
Harry Schulte, 2460 Buchanan St.. Baltimore, Md.
For Sale—No. 5 (Nao. S) Omupigraph worth $7
perfect condition. Wanted— perfect Thordarsen

1 KAV, sendiug trausformer, state price. Wal-
K\ce Ileckman, Windermere Rd.. Auburndale,
lass.

Wanted—Teclerraph _Apparatus. Write Gowan,
233 Georyge, P'eterhoro, Can.

" For Sale—Audiou Bulb, Tuner, Condenser and
douhle rcccivi?f phones. Cahn, 18z Pulaski St.
Broeklyn, N. Y.

You benefit by mentioning the “LElcetrical Expevimenter™ wwheu writing lo adrertisers.
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Formulas.

Shave Yourself? Send ten cents 1o Mecntzen,
Beaumont, Texas, lor blood stopping styptic
peneil,

IO N O O DR I N DR M L PRV R R T T e
Business Opportuanities.

Wictory—Blechanical Toy Soldier window at-
troctivn. 30 inches high. Salutes, turns head,
poinis ikl finger, etc., as set, \Well made,
nigely dressed officers, ;lx;lvatcs. Uncle Sam. ete.
Llectricaliy operated. ocs some Stunt every
hali minnir or oftener as set and will salute
peldicr and pay no attention to other if de-
sired. Heprescutative wanted in each city and
town, \Write lor prices. The John M. Biggs Co.,
Hox 324, Chattancoga, Tenn,

Duallars Yearly in Your Back Yard. No gin-
sctiy, mushroom dope. New ideas, Investigate,
Particulars free. Metz, 3:3 East 89, New Yorl_c_:

Build up an Income in Qil—Others are doing
it—Why not you? Today is the opportunity,
Join cur casy monthly payment plan NOW—it
miy¥ miéan hundreds in %oﬁts. Vrite for in-
formation,  Nafional Oil Drilling Co., Dept. K,
Houstan, Texas,

Incorporate your business under the common
law. Mo organization lax; no franchise tax; no
federal corporation tax; certificates not taxable;
ptockholders exempt from company debts; do
business anywhere; directors seside where you
wikl; loweast cost orgamnization possible. Com-
:ﬁq:u Law Orgamzation Co., 4 Randolph, Detroit,

il

Patents For Sales: To buy or sell patents ad-
idress Patent News.H, Washington, D, C, nly
inventar's newspaper published.

Start a profitable business manufacturing
“Fuffad) Crisp.” Delicious confection, Whirl-
wini! muney-maker. Machine, instructions com-
plete fd50° Samples 10 _cents. Bestever Prod-
it Ca., 25265—Ey, Pglk St., Chicago.

Make Big Money opening safes and setting
combinations. Wayne Strong, P, O, Box 1430,
Los Angeles, Cal,

Men, get into the wondesful taﬁBring agency
business, big profits taking orders and your own
clothes tree. We furnish fine sample outlit and
everything free. No experience -needéd. Writd
today. Banner Tailoring Co., Dept. 186, Chicago.

Attention manufacturers—\Wliat have you to of-
fer for Mail Order House? Must be easy mail-
ing. Can use large quantitics, Address, Guaran-
tee Sales Co., 468 E. 1:17th St,, Cleveland, Ohio,

(RO 0 O RO O R AR T

Miscellaneous.

clocks, any-

Luminous Paint makes watchcs |
Luminous

thing visible at night, zse bottle.
Paint Co., 2426-X Polk 5t., Chicago.

Your Opportunity —U scd  correspondence
courses bought and sold, [ollars saved. \Write
now. Enclose stamp. MacMichacl Educational
Bureau, Dept. 44. Victor, N, Y,

Japanese Incense produces ({ragrant odours.
Samplc 1oc. Box Yama, Postal Box, 28: Sta. C.,
Los Angeles, Cal.

Be Healthy! Know the surest way to success.
Read “‘Sincere Words,” 1919 wonder, 20¢ post-
paid. Success, 1943 Patten 5t.. Philadelphia, Pa.

Cats crave catnip. Scnd 10c for a “catnip
mouse” (a lifelike cloth mouse, stuffed with cate
nip). More lun than a “barrel ol monkeys,” and

our “kirty” will like it. Address: Percy Ewing,

ecatur, 1l).

You Can Be a Winner. Gain Power and
Individuality and become what you wish to be,
through our system of Sclf-Development. Practi-

cal, positive benefits. Send 19c and birth.date
for interesting Personality Sketch and first
lesson in Efficiency. Thomson-Heywood Co.,

Dept. 350, Chronicle Bldg., San Francisco, Cal.

500 Formulas, resilvering mirrors, renewing dry
batteries, luminous Pamtshmechamcs‘ soap, 25¢,
3311r

lists 2¢. ‘‘Bestovall,’ Belleplaine, Chicago.
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Chemicals.

] “Chémical ‘Analysis lionestly and correctly done'
by Leland E, Tenuey. Chemist, Colton, N. Y.

It you are in need of Chemicals you will be
wise if you send your orders here. We handle
the Chemicals that are most rare and maost difhi-
cult to obtain, Send 5¢ for sample price list.
Ziegler Experimental
Street, Rochester, N.
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Electrical Supplies & Appliances.

Motor Winders: See ad under blueprints, ectc,,
this issue. Charles L. Chittenden, 811 W. 18 St.,
Kansas City, Mo,

One Service Station Storage Battery Generator;
High tension magnetos; 5. D. Motor starter:
D. C. Motors 110 v.; Motorcycle engines and
arts. Telcphone parts of all kinds, belt, pul-
¢ys, spark coils, 2 cylinder Thor Engine car-
buretor and magneto complete. Going to sell
dirt cheap while they last. P. A, Paul, Lewis-
burg, Ohio.

For Sale: 2350 Penlites exact representation of
fountain pens complete with 2 cell guaranteed
battery only 65¢c each, postage 4c extra. Extra
batteries 20c. Also 50 z-cell fiber tubular flash-
lights goc, and 15 3-cell flashlights $i1.05. Postage
c extra on either. J. A. McLardie, 424 Edgewater,

ayton. (hio.

5200 75-ohm double pole watch case receivers—
I\E\V.—permanem magnet type, fine for wireless
prepaid. $1.25. Electro Sales Co., 1844 Cleveland
Ave., Chicago, Ill.

Electrical Tattooing Machine and Supplies—
Catalogue Stamp, Proi. Temke, Exp., 1019 Vine
5t., Cincinnati, Ohio,

Laboratory, 47 Judson

We will start yon in the cleaning and dyeing
huginees, little capital needed, big profits, Write

[or bookli. Ben-Vonde System, Dept. i, Char-
Iotte, M. C. -

Why 5Sell Perfumes and Toilet Goods lor
oihers! make your own; get all the profits, Par.
ticalass, Laboratory ox 1316—N— Memphis,
Tenn,

Hurry: ©Our First Issue. Plans and specifica-
tiomx for building National Advertising Weather
Service. Sales talk picture of finished machine,
¢, Profin $15000 for manulacturer. Protected
tervifory. Descriptive literature, terms and pic-
lare 25 cents, None {ree. National Sales Co.,
Rox 428, Lima. Ohio,

It Interested in profitable moncy making plan
aemil guarler, Coffer, 1ag Main St., Flushing, L. I,

"'ﬁtull:lur.ﬁ.ctinn Advertising—Ilow it is Building
Puzinesrs dor the Progressive Advertisers of
tmerica™; A little stor{ of RESULTS, told by
the adverzisers themselves—not the publisher,
Yo wiil e interested in reading this little
lsanklet, which we have prepared for prospective
advertisers, a copy of which will be gladly
twmailed t you upon request. It tclls you how
to- talk busziness with 1,000,000 intelligent, inter-
eated and responsive Americans every month—
men who know what they want and who have
the momev to buy it. Write for particulars and
rates texlay, Douglas Wakefield Coutlee, 225
Weat mih Street, New York,

Emter a New Business. Earn $3,000 to $6,000
enaly 4m professional fces making and fitting a
ot apeciilty, openings cverywhere with all the
trade you cam attend to; easily learned by any-
oeg ot home in a few wecks, at small expense;
no durther capital sequired; no goods to buy,
job  humting, soliciting or agency. Address
Aephensan Laboratory, 18 Baek Bay, Roston.

Make Mije-Castings, Sketch, Sample, Bookle?:
and Proposition, 12e. R, Byrd, Box 227, Erie, Pa,

§3M.00 n week evenings. ] made it with a
small mail order business; continued my regular
jab daviime. Frce Booklet tells how, z cents
pamtnge.  Albert W. Scott, Cohoes, N. Y,

Geld and Silver Plating without costly clectri-
eal apparatus, Wonderful example of scientific
achfevement.  Unparalleled opportunity to es-
tablieh youorself in dignined lucrative busincss.
Eupeileace and capital unnecessary. Complete
detaibed instructions in both processes. Onc
Dwliar. Electroless Plating Co., 1646 Echo Park
Avwe,, Los Angeles,

Branch Manager Wanted for old established
Chicngo Concern, We furnish [ull stock of
goods, advertising matter, and equip store com-
pletely, in good location, all at our expense and
pay you $40.00 a week salary, in addition to lib-
eral share of the profits your store earns,
Work can be started in spare time, No invest-
ment or previous expericnce necessary to secure
this position. 1f you are a hustler and want an
opportunity to make %5000 to $15000 a year we
want You and will pay you well from the start.
Send me your application today. S, Levy, Megr.,
lsepastraent #&§ Como Bhlg,, Chicago, NI,

Experimenters: Would you like to earn $i00.00
a month_in your spare time at home. Send 2§
cenis {Coin} for instructions. Lloyd Stultz,
Middletown, Maryland.

Cateh Fish. Descriptive folder containing valu-
able information mailed {for stamp. George
Julian, Albany Building, Boston.

Blacksmith, Listenl Prepare for big wages in
Navy and Arsenal with Toy's Modern Methods
doing hard jobs easy. Forging and making salid
welds, hardcning and tempering to a standard,
with colored tempering charts. All for one dollar,
Sample free. W, M. Toy, Sidney. Olio.

Wanted—Small Gasoline aud Steam Eungines.
Cash paid lor 1 to 4 cylinder light weight Motors.
zﬁ to 10 H.P. Johnston, West End, Pittsburgh,
’a,

Snow Plow. Removes snow from sidewalks,
etc. FEasy to raise or lower. Thorouglly tested,
Can also be used as toy. A. H. Tallyn, Benson. III.

*Opportunity Adlets” bring quick results, Qur
100,000 circulation, uet., Other firms are making
money—so can you. For proof address Classific
Department, Electrical Experimenter, 233 Fulton
St., New York City.

Lot harbm e

Wireless.

Amateur Radio will be Prohibited in Five Years
unless ammateurs organize for bencficial protec-
tion! Will amateurs be organized body able to
protect thcemselves from this impending calam-
ity? Write us for absolutely latest particulars
concerning this latest question. Future amateur
radio depends on you—the loyal amateur! Only
a slacker will hesitate. You write immediately!
American Institute of Radio Engineering, (maha.

Complete receiving sets 38.(50‘ $9.50 and up,
Instruments, parts, minerals. Circular for stamp.
Inquiries invited. Jenkins, g23 Purchase Street,
New Redford. Mass,

Mineral Detectors arc not one hundred per cent
efticient without a sterling_ silver catwhisker.
Better than golid, 15¢ eacl;. Gooding and Layton,
1604 Broome Strect, Wilmington, Delaware,

DeForest Ship's Set Complete. Ioose coupler,
detector stand, reversing switch, variable con-
denser, etc., all mounted on hard rubber base
and mahogany cahinct—very fine. I'rice $30.
W. M. Ronaa, 172 Frout St., New York.

Better stock up now on switches and switch
points for that new set. Circular describing the
most perfect on the market sent free. Eureka
Secondary Co., 6939 S. May St.. Chicago, Il

Learn Wireless Telegraphy at Home Cheap—
Through home coursc outlined which will not ex-
ceed $5.00 including the entire outlay, Don't
waste time and money learning elsewhere. Use
your spare time for this purpose. 1 tell you how
to obtain this complete course and answer all
questions free thereafter. Complete instructions
and details, $1.00. Investigate. Satisfaction guar.
?mced. E, Jones, 8:18 Roosevelt, New Orleans,
.a.

Switch Points, Binding Posts. Switch levers,
and smal] parts, send 2c for catalogue describing
thcse and other goods. A, W. Bowman & Co., 23
Church St., (Harvard Square), Cambridge, Mass.

Amateurs, Complete Set of Blue FPrints and In-
structions for construction of (RA6) Regenerative
Receiver, amplification 100, range 380-580 meters.,
Easy to comstruct. Just rcvised. rice $1.50

ostpaid. Radio Rescarch Laboratories, 2148
?‘ikh Avenue, Troy., New York.

Recharge 25 Dry Cells for Five Cents. Direc-
tions 10c, Gilbert, 28 Chestnut, Binghamton, N.Y.

All sizes of refillable {uses. Send 25¢ for sam-
le I|?1ug fuse and rto refills, State Amperage.
noll and Palmer, joy6 Jenkins Arcade, Pitts-
burgh, Pa,

_For Sale—Electrolytic rectifiers. glass jars,
Knapp motor, 19, 2r, zsx, 25 and 35 D. C. C. mag-
net wire, z4_a.nd at S, C. German silver wire,
transformer iron, switchhoard complete, minia-
ture sockcts, banert binding posts, spark gap,
electric_hcater. J. L. Lange, 9 Roosevelt Ave.,
Jersey City, N, J.

For Sale—Electrical apparatus all kinds.

List

for purple stamp. Wm. Doty, 207 John St., Port-

land, Oregon,
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Personal.

Are you sell conscious—cmbarrassed in com-
pany—lacking in sell control? These troubles
ovu}-‘comc. . E. Veritas, 1400 Broadway, New

OrkK.

vttt iy e st il e o allly g eEI T
Letter Specialists.

Letters That Land Orders and Money Orders—
written for $4.00; three for $10.00. Guaranteed.
Criterion Service, Dept. 3, West New York, New

Jersey.
e i
Real Estate for Sale.

r—

Is This Your Idea of Florida? A little piece
of land near the water, a boat, a garden, some
strawberry plants, and perhaps a few chickens:
a vine-covercd cottage, pleasant neighbors; fish
and oysters in abundance. plenty of quail and
game—a simple, natural, wholesome life in the
open the ycar round—Ilonie, llealth and Con-
tentinent, All this is within your reach at
madest ottlay in this beautiful laad of sunshine
and roses. We are on the Gulf and a navigable
river; also on the Dixie Highway. Hcre we have
the freedom, comfort and economy of country
life,” yet arc only two hours by nmotor bus from
big cities and Tesort centers like Tampa and
St. Petersburg. Our community is new, lhiut is
one of the fastest growing in the State. Prices
nave not gone sky-high and living ¢xpenses are
moderate. 100 Northern families already here.
They like it—perhaps you will. May we send
complete information? Board of Trade, Box 28,

New IPort Richey. Fla.
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Motorcycles.
Motorcycles (rom $25 up—New and second-

hand. Easy terms. large list to choose from. all
makes. Send j¢ stamps for Bulletin *A.”" Deer-

less Motorcvele Co., Watertown, Mass,
11 RO L D o SO At O O
Song Pvems Wanted.

Write the Words for a Song. \We write music
and gunarantee publisher’s acceptance. Submit
poems on war, love, or any subject. Chester
Music Co., 538 S. Dearborn "St., Suite 265, Chi-
cago.
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Continued on page 934
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Books.
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Tricks, Puzzles and Games.

Inventions Patented. Trade.marks Registered,
Labels., Prints and Publications Copyrighted,
reasonable fees; correspondence solicited; de-
tailed intormation free: booxlets,  Jaymes &
Jaynes. jo: Kellogg., Washington, C.

Patents Procured—Trade Marks Registered—A
comprehensive, experienced, prompt service for
the protection and developmeat of your ideas.
Preliminary advice gladly furnished withont
charge. Booklet oi information and form [or
disclosing idea free om request. Richard B.
Owen, 130 Owen Bldg., Washington, D. C,, or
2778-1T Woolworth Bldz.. New York.

M. F. Miller, Quaray Building. Washingtoo,
D. C. Patent Attorney, Mechanical and klec-
trical Expert. Best guality of work and results.
Moderate charges. dvice free.

Millions spent annually for ideas! Hundreds
now wanted' Patent vours and profit! Write
today for free books—tell how to protect your-
seli, how to inveat. ideas wanted, how we help
ou sell, etc. American Industries, Inc, 212
Patent Dept.. Washiagton, D. C.

John M. McLachlen, Atty. at Law, Patents,
Trade Marks, Copyrights, 410 3cLachlen Bidg.,
Washiagtoa, D. C.

Patents—My fec anable in
ments. Send sketch for advice.
Frank Fuller, Washington, D

Patent Your Own Inventions. Save attornecy’s
{ees; we preparc applications; (urnish {ull 1n-
structions and give satisfaction. Free informa-
tion. Carl Larsen Co., Park Row Building, New
York City.

Patent Attorney, Elcctrical Engincer, Mechan-
ical Expert; Thorough Persomal Service. Frank
Ledermann, 2t Park Row, New York.

Patents. My fee payable in installments. Full

articulars retura mail.  John Patten Duffie,

atent Attorney, Washington, D, C.
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monthly install.
Booklet f{ree.

MO
For Inventors.

What Every Draftsman Should Know. Very
useful booklet. Price 12¢ postpaid. Wack Book-
let Co.. 1943 Patten St., Philadelphia, Pa.

Dear Reader—If Occult, New-Thought and Sci-
entiic books appeal to yon, send for my catalog,
it’s [ree. I have books on Personal Magnetism,
Concentration, Spiritnalism, Clairvoyance, Scer-
ship, Will, Mind, Hypnotism, Mesmerism, Char-
acter  Reading, Healing, .\iyslicism, Success,
Salesmanship, Mechanics, KEntertainment, etc.
A, W. Martens, J-49. Burlington. lowa.

World-Romic System, Bblasterkey to All Lan-
gnages. Six Textbooks, $i1.45. French Chart, gc;
Spanish, 37¢; Aviation Dictionary, $1.50. French.

nglish Aviation Dictionary, 6ic. Languages,
143 West 47th, New York.

Books om_ Sex—Catalogue [ree.
(_'_o.. Springfield, 1.

Books for Real Live People. Lists free.
Sheridan, 417 E, 15151, New York.

20,600 Formulas, Recipes and Trade Secrets in
double-column, %3o-pag: baook, only $1. Postpaid.
(r:'hrﬁ)rd Camp Co., 32 Prospect gt,, Claremont,

United Sales

J. E

To Get Better Pictures: Read the Amateur
Photographer’s  Weekly; illustrated; weekly
prize competitions; print criticisms; many unique
features; $1.50 per ycar; three months’ trial sub-
scription_ 2s¢c. _Abel Publishing Company, 401
Caxton Bldg.. Cleveland, Ohio.

Old E. E. Back Numbers: \We have somec valuo-
able ¢ld E. E. back numbers on hand as follows:
19t5—Jan., March, April, May, June, July, Aug.,
Sept., Oct., Nov., Dec., price each 3se.” 1916—Jan.,
Feb., March, May, June. Sept., Dec., yrice each
35¢.  1o17—Jan., April, May, Aug., Nov., Dec.,
each js¢. 1i8—Jan,, Mar., 35c; mgi8—May, Juue,
July, Aug., Sept., Oct., Nov., Dec., each 2z0c,
1919—Jan., Feb., Mar., 20¢c. We can fill orders at
once upon receipt of your remittance, and if you
have not these numbers already, now is your
chance 10 get them, as the% probably will be
snapped up ver{_ quickly. xperimenter Pub-
lishing Co., 233 Fulton St, New York City.

We IHave A Proposition that will probably in-
terest you. Inqumiries invited. The Wakefield
ll:-:,ngcim:o‘:ring Co., 922C—F 81, N. W, Washington,

600 Mechanical Movements, also illustrations
and cxplanations of 5o perpetual motions. My
book, Inventors’ Universal Educalor, sth edition,
tells how to procure and sell a patent for your
new invention. overnment and other costs.
Covers the matter {rom A to Z. 150 pages ele-
gantly bound. Contains noted Court decisions on
Patent cases, Mechanical Movements greatly
assist inventors—suggest mew ideas that might
prove of great aid in perfecting inventions. Tells
now to select an attorney. Has valualle inlorma-
tion regarding Patent Sharks, Selling Agents and
Brokers. Price $1. Postage free. Fred G. Diet-
erich. 603 Ouray Building, Washingion, D. C

Inventors. Protwect your ldea before exposiag
it. Advice Free. Inventor’s Patent Service,
Park Row Building. New York City.

Inveations Commercialized. Cash or royalty.
Adam Fisher Mig. Co., 205 St. Louis, Mo.

Inventors join National [nstijute of Inventors,
World Builnjing, New York City; membership
sociely 1,900 strong; will help protect, develop,
finance and market your invention. Absolulcﬁ'
no charge. Write {or booklet.

[} 1BME WM 84000 0100 TS T T T
Patents for Sale.

Patent—Cork float oil gange for Ford cars.
Price right. L. A, Randall, Conimicunt, R, I,
[ T i ITETROTT e vin 111

News Correspondents.

Earn $25 Weckly, spare time, writing for news-
papers, magazines. Experience panccessary; de-
tails free. Press Syndicate, 566 St. Lowis, Mo.

[ [ ] ST MR GS EOHTRIN  (Trn

Scenery for Hire.

Collapsible Scenery for all Plays. Amclia Graia,
Philadelphia. Pennsylvania.

et ikl

Cameras, Supplies—Photo Developing.

Send us your next film f{or developing and
printing. No charge unless you are satisfied
with our work. The Photolo Co., 36 Garrison
Road, Claredon, Virginia,

Mail Us 15¢ with any size Film for develop-
ment and 6 velvet prints. Or send 6 negatives
any size aand 1§8¢ [or 6 prints, B x 10" mounted
enlargements 3sc. Prompt, perfect service. Roa-
x\1_oke Photo Finishing Co., 255 Bell Ave., Roanoke,

a.

Camera bargain list tree. Durso, Dept. 41, 23

Mulberry, N, Y, City.

Clean, Neat, Perfect Kodak Finishing at the
lowest prices. Work returned the same day re-
ceived. Send film for sample print and copy of
Catalog on Ireveloping, Printing, Enlarging "and
Hand Coloring. also copy for Photo Craft Maga-
zins which will help you make better pictures,
Photo Craft Co., Box 60, Ann Arbor, Mich.

Sexval Knowledge—By Dr. Faulkner. Plaia
facts about sex matters. Over j0o0 pages valu-
able information for men and women, married or
single. Price 25c, in plain wrapper. United Sales
Co., Springheld; 111

Leading Magical Magazine, You'll like it! All
magicians do! Why? The value is there. Sam-

le 1oc; three months, 25c; year $1.00.  The

aple Magician., Dcpt. E, Minneapolis, Minn,
"*Nature Book™ facts every married and eagaged

erson shonld know. 3sc. Central Company, 599

Ninth Avenue, New York,
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Blue Prints.

Blue Prints: % H.P. Gas Engine 3oc, % ILP.
Steam Engine soc, % H.P. Bailer and ﬁngine
70¢, all 3 $1.00. “Circulars for stamp. Universal
Gas Motor Co., 364 Monadnock, Chicago.

Blue Prints of Moter windings. 108 A.C. con-
nections, 132 D.C. armature wiadings, complete
240 d:e_xgmms $5.00 cash. Send 25¢ {or 12 samples
or write for particulars. Charles L. Chittenden,
Bu West 18th Street, Kansas City. Mo,

. Make volt and ammeters. Simple practical
instruction and blue print 2s¢. D. R, Hansell,
2328 N. Carlisle Street, Philadelphia, Pa.
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Health.

Enjoy Vigorous Health. My new book *“Muscu-
lar Development” tells how. Send [or it today—
10¢. Earle Liederman, Dept. A, 203 Broadway,
New York,

. Tobacco or Snuff Habit Cured or no pay; $1.00
if cured. Remedy seat on trial. Supcrga Co.,
SA. Baltimore, Md.

Pyorthea—H. E. Relty, D. D. S, M. D,, pyor-
rhea specialist {or 15 years, has developed a suc-
cessful home treatment for 'pyorrhea, Purifying,
healiag, preventative, Full ‘month’s treatment
and booklet $1.00. Circolar free. Dr. H. L,
Relty, 106 Gladwin Ave., l.conia, N. J.

Cigareite, pipe or chewing habit conquered.

Nature’s method. Guarantecd. Write for free
brochure. FEdw. J. Woods, TA-300, Station F,

New York.
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Stammering.

St-Sta-t-t-tering and Stammering cured at
home. Instructive booklet free. Walter McDon-
nell, 105 Potomac Bank Buildiag, Washington,
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For the Hair.

1 was Bald. Obtained hair growth by an In-
dian’s ointment containing genuine bear oil and
rare plant juices. Many others have good hair-
growing resalts. Will send box, postpaid, with
recipe, icc. John Hart Brittain, 150 3and St.,

-3no. New York.

Tricks, Puzzles, Jokes, Toys, Games, Novelties,
Doll and Cane Racks, i"lays. Wigs, Stage Sup-
plies, Escapes and [liusions. Large 1017 catalog
{{ge. Oakes Magical Co., Dept. 545, Oshkash,

18.

1000 Stage Tricks with 500 illustrations. Cata-
logue 10c, small catalogue frec. Hornmann
Magic Co., Sta. 6, 170 Eighth Avenue, New York.

Black Art Hindoo Lxperiments, 1919 idiﬁon,
25¢, Invisible Ink. Free Trick. Catalogu® each
order. Linhorst Magic X Shop, §t. Louis.

Ventriloquism tanght almost anyone at home.
Small cost. Send today 3c stamp for particulars
and prool. O. A, Smith, Room R-6o3, 801 Bige-
Jlow Street, Peoria, Il

100 Kinds Wire and Stee) Puzzles. Catalog and
leader 1ioc postpaid. Western Poazzle Works,
St. Paul, Minn,

OG0 RONACO ETGLE 00E FOTCTE G AR 1 TR TR R ATV

Phonographs, Needles and Supplies

Build Your OQwn Phonographs and manulacture
them for profit. Drawing instrpctions, Parts,
Price List, Blue Prints, etc., complete, sent free
upon request, Write today. Associated Phooo-
graph Co., Dept. E-1, Cincinnati, Qliio.

Build Your Pbonograph. 'Perfection” high-
iuality spring and electric Motors, Tone Arms,

eproducers.  \Wonderiul results. Big saving.
New catalog and building instructions mailed
for ten cents. Indiana Phonograph Supply Co.,
Indianapolis, Indiana. .

Phonograph Owners: Test our wonderful, new
Ring Point needles. Buy at wholesale prices
and make moncy selling to your friends who
hear how they improve tone. Scientific method,
important discovery, very interesting. Single
necdle plays 100 records. Send 25¢ for samples
and special offer. K. Kenyon Company, 31 Union
Square, New York,

Wonderful $75 Phonograph. 42 inches high,
t2.records album, necdles, $45. Stamp. 631 New-
hall, Milwaukee, Wis,

OB ORGSR OO AL RSB S S O
Motors, Engines and Dynamos.

Small Motors and Generators: 1000 New Motors
and QGenerators {rom Bankrupicy Stock, 4 H. P.
A. C., $18.50 each; 4 H, P., $30.00. Banerr
Charging Sets—Robbins & Myers new ontfits, all
sizes, $30.00 each and up. Charging, Lighu‘ng
and Moving Picture Arc Generatars, $10.00 eac
and up. Motors for all phases of current. Im-
mediate delivery Less than !% regular prices.
Write for late bulletin. Johnston, \West End,
Pittshurgh, Penna. ®

For Sale—The iollowing 60 cycles, single-phase
motors, 1800 r.p.m., new. 2¢-%4-110 volts, 334 h.p,
220 volts, 2}4 h.p. 220 volts, z-1 h.p. 220 volts,
1Y hp. 220 volts, 2.2 h.p. z20 volts. Electri¢
Machinery Equipment Co., 714 W. Van Buren
St., Chicago.

Wanted for Cash—Marine, rowboat, stationary,

automehile, motorcycle engines or bicycle at-
tachment motors. State coudition, Rrice, cte,
é\:rlte, A. ]J. Temps, 305 Broadway, New York
ity.

0O T AT TSRO SRS OO OO RO EREEOEPOTRL 001 00 T

Printing.

100 Boad Noteheads, 4 lines aand too envelopes,
prepaid, $1.00 Southwestern, 1413-H Berendo, Los
Angeles.

100 Engraved Style Visiting Cards soc; oo
Emblem Cards yoc.  H. Gregory, Warwick, N, Y.
LA L0030 OO T 0 A A RS

Stamps and Coins.

500 Finely Mixed United States or Foreign
Stamps, 12c. Philatelic Star, Madison, N. Y.
California Gold, Ovarter size, 27¢; Hall.dollar
size, s3¢; Dollar _size, $1.10; Large cent, 1820, and
catalogue, 1oc. Norman Shultz, Kiags City, Mo.
Stamps—61 all different [ree. Postage, 3c.
Mention paper. Quaker Stamp Co,, Toledo, Chio.
Free—Packet Valuable Stamps to applicants
§°% approvals. Benj. Forbes, 160 Devilliers,
Pittsburgh, Pa.

" Free packet ol stamps to approval applicants.
Laskaris, Union City, Pa.
Stamps 100 diffcrent, Be; 200, 23c.
Michaels, s6oo Prairie, Chicago.
Acme Stamp Co.—Send stamp [or pocket list.
494 12th St., Brooklyn, N. Y.

R G T TS (T I

Approvals.

“Quick-Action Advertising—How it is Buildin
Business [or the Progressive Advertisers o
Amecerica™; A little story of resunlts told by
the advertiscrs themsclves—not the publisher,
You will be interested in reading this little book.
let which we have prepared [or prospective ad-
vertisers, a copy of which will be gladly mailed
to you upon request. It tells you how to talk
business with 1,000,000 intelligent, interested and
responsive Amecricans every month—men who
know what they want and who have the money
to bufr it. Write for particulars and rates today.
Douglas Wakefield Coutlee, 235 West 3joth St.,
New York.
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MONG electrical experiment-

ers the buiton has created

a sensation. It is not uncommon

to receive unsolicited letters like

these: “I received transmitter hutton today and

1 wish to inform you that it works great and is

the best I have ever seen or heard of for the

price. 1 will certainly recommend it to my

friends. I wish to thank you for your good
service.”

“I have been using one of your transmit-
ter buttons, and it has proved to be worth
more than its value in my experimenting.”
I received one (Transmitter Button) some

00

YOU can easily make a highly
ppd.

sensitive  detectophone by
using a Skinderviken Transmitter
Button to collect the sound waves.
You can build your own outfit without buying
; expensive equipment. Think of the fun you
! would have with such an instrument!

It’s very simple, too, and inexpensive.
J You can install an outfit in your
home and hear the conversation being
held all over the house. You can con-
nect up different rooms of a hotel.

00
15

Bl Pl s P o P P 0 0

o

Our outfit was used by secret service time ago, and they are just 0. K. for ex- §
. . g 4 G :

operatives during the War. It perimentary.” “l bave been usig N

{ . . one of your transmitter buttons for
{ is being “_5'3d on the Stage. So experimental work and it certainly §
much' for its commercial adapta- B A R ( ; A I N S li,vcs up to all you say for it and \
tions! T'ou can procure appa- then some.” i
J Mr. H. Gernsback, editor of this A
R ratus of the same type. These prices are very low magazine, who is the [
One of the main I ANTSED. Th dean of e]ectrlc‘;u ex- %

1 . All equipment is o e appa- perimenters, said: “In
| ad\antages Of the ratus is the same as sold by us to large writer’s opinion, ob- %
| Skinderviken telephone companies. 110 volt telephone fained by actual 1y
i N generators. elabiorate tests, yonr \
Transmitter But- s b Weight 6% Ibs Transmitter Button Is N
ton lies in its ul- 4 bar "g 8 Ibs. probably most etticlent
o device of its kind on 3
- 1tive 5 bar " 10 1bs. market today, due to 3
tra sensntl\enes§. Ringers B80obm... .35 " 1 lb. its simplicity and §
You can place it — %" 1000 ohm... .75 “ 1 Ib. sres. Shontd b “other S ding feat- %

i 1ti - i ds, 6 {t. 3 d. .20 ¢ 3 oz. 5. Shol ave a great future.”

in  any pOSlt.lon X S:!k RCR 6 “.4.;::"_ .20 [ 3 oz. Figures 6, 7 and 8 snggest some very %

| youlike Itis the greatest in- [l & 1 SRIZNE N0« TS || fueouns Socrivent Tt of revo,

vention in micro-phones and has g'ransr:-iners::mlile:i with s1s0 12 from the phonograph Is very popular with

] g teco transmitter button...... B oz. experimenters. The Skinderviken Trans-

won recommendations from men Induction €oils . .rerviineyos .35 6 oz. * wmitier Button is mounted In a very small

f higl di in th i ifi hole In th der side of 1l )d
€ under )€ SOUNA aATm.
of high stan Ing in the scientihic {Nwute : This hole will not Injure the qnal-

world. 1t is being used all over
the world. You can mount it most anywhere,
In figures 3, 4 and 5 are shown some un-
usual and practical methods. Card board
boxes, stove pipes, stiff calendars and hun-
¥ dreds of other places will suggest tbemselves
to you. The buttons cannot be seen by any
one in the room as they are so small and
light. Only a small brass nut is exposed to
the view.

Full directions for connecting up the button for use as a
detectophone are given in booklet No. 4 which is sent with
each button. Figures 1 and 2 of this advertisement, two of

ity of the music.}
Is belng ptayed. the sounds produced are trans-
formed by the Skinderviken Transmitter Button

When the phonagraph

TALKING
‘g‘:g';'.. into a varying eleetrical current. The receiver,

"o which 18 located in another room, reproduces the
mysle at that point.

Figures 7 and 8 llinstrate the methods of
transmitting sound by means of the vibrations
in a body while speaking. Speech will be repro-
duced by the receiver just the same as §f the
experimenter had spoken iuto a transmitter. In
thse experiments the Skinderviken Transmitter
Bntton i1s mounted on a small iron disc.

The same circblt connections apply to all experiments, regardless
of how the transmitter bnttan is mannted.

The Skinderviken Teansmitter Button operaies on gne or two dry
cells. It often happens that two cells prodnce too much current and the

Fig. 5 Fig. 8

VA A i i 1 =

‘—s/rﬂr‘

phram. Simplest clrenlt.

a

needed to complete a
detectophone outfit, in
addition to a Skinder-

induction coil.

satisfactory service or we
will refund the pnrchase
price. Boys — Young and |
old—send In a dallar bill

Send a 3¢ stamp for a
copy of Rooklet No. {.

the many illustrations ?';';'Lﬁglr:n%e“gﬁ?l‘gf' ;:1: —_—
1 in booklet No. 4, show fresh cell or twa worn onl | i
the circuil connections cells.
of the detectophone. 1.’ti‘l\he illlm‘:lr ntl::m::]nllrir:(l,:ll'
i 4 The only instruments button. We guaraniee

',“—lf—g s.

; : RIGHT NOW! You can't G
viken Transmitter But- loge. 1f You're not satis- l
= ton are a receiver, bat- fled, xon recelve your dol, - .
[ : : ar back. lsn’ at fair o o
Transmitter Builon movnted on Dia- tery, and, if desired, an Flg. 2

Transmitter Iiutton monnted the same
but with Induction Coll.

AT I I I o e A

it
cl St.. Chicago, lllinois. {U'se Pencil) ) E.E. 4-19
STGEecn‘t)l'er?ng:—N;';::se eanr:er an order for Enclose suftiefent postage for malling. §
[ ] Skinderviken transmitter buttons.........ccoocovenreannee @ $i.00 prepaid ...
SHIP €000t ieienanuaarinaetearasassscnssassssannisss i
[] U0 volt generators........ BAFS . . vy eeocarinnsaasasanasins @ wt..... 1bs. Q
) Ringers...... OIS wnvnonenensesiensisoieseisassrinsanss @ Wt.... IDSCRMIR, cosvovcrsecicvovi il b A s oxatomsueas 00 o B0e o o o ki34 b il o o S
[) Cards..covvuciuvionanrrens conduciar....... [ £ @ wt.....lbs, \
[1 Induction €Oils ... coniviemrrninienariiieieireneiniis @ .35 Wt.....lbs S b OR= bt (e 5 L E )
[] Transmitters with T. BUtlon......oooooiooviiirriarecrnes @ 1.50 Wt.....lbs Send Hooklet No. 4. (]

-w///M///’mm“w"‘Wﬂ
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OFFER No. 1

i Wireless Course

: The most comprchensive Wireless Course
ever printed. Contains 160 pages, 350 il-
? lustrations. Size of book 634"x10”. Very
* fine flexible cloth cover.

FREE with a year's subscription.
Add 5c for postage

Offcn

ot -:“.-rjm “_.'7 ot L hl 2

o

{

s

OFFER No. 2 A
Experimental S
Electricity Course P

: This masterpiece contains 160 ¥4
pages, 400 illustrations. Size “.3‘4'

of book 5”x9"”. Printed on ex-
tra thin paper, so book can be ;
slipped into pocket. Hand- N

some flexible cloth cover. \i C
FREE with ayear's subscription. Add 5S¢ postage s Ery g
.‘- :
OFFER No. 3
How to Make Wireless
Sending Apparatus i\

By 20 Radio Experts
How to Make Wirelesas
Receiving Apparatus £

By 20 Radio Constructors 3
These books are by et
far the most successful
wireless books on the ¥
market. Size of each
book 5”x7", well bound on
good book paper. Covers )
in two colors. We really ‘.
cannot praise these books
too highly. Each book
contains 100 pages and

from 88 to 90 illustra-

Pty 50
-

tions. BOTH books - By

: FREE with a year's sub- :
scription. Add 5c for pearage ,}:’K
¥}
This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of { *"j
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited G
supply of these fine books on hand; after they are gone we cannot reprint the books until con- e

»~?y

ditions become normal again. Now is your chance.

The publishers of this journal have earned an enviable reputation of giving more than 100 !
cents’ worth for each doilar spent with them. Profit by this liberal opportunity NOW; |

3
2

it may never be made again. f‘ !
Ny $¥.0 B
7 ’ o4
vy HERE 12
T //l;" .T I Subscribe to the ELECTRICAL EXPERIMENTER for one year, at the regular subscrip-
= . . tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send SRS
., you cither books shown in one of the above offers. If you subscribe for two years, .
Gentlemen: 5, * two offers will be given, etc. s

Please enter 6\ e .
my subserip- of | e
tion to the 43 .
ELECTRICAL
EXPERIMENTER (),
for the term of O 0
year. .for which [ en- )’
close herewith ¢ . \
You will also send me at

once FREE your book..... .1
as per offer No codlaooo

If you are a subscriber at present take advantage of this wonderful opportunity
anyway, If you do, we will extend your present subscription.

This Offer Limited, Act Now.

EXPERIMENTER PUB. CO.
223 FULTON STREET NEW YORK CITY

Name SO0 - 000000000 Boa -
Address. ... .. ciiiien s -

You benefit by mentioning the “Elcctrical Experimenter'” when writing to advertisers.
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Flexible

Covers

Handy
Pocket-
Size
Volumes

VERY electrician, every engineer, every mechanic should know
about these wonderfully helpful instructive books, which give in
plain words a complete working knowledge of electrical engi-

neering in all its phases.

You run into sone new electrical problem almost every day. The
information you need to help you in your every day work is in

HAWKINS

ELECTRICAL GUIDES

These books place electricity at your finger ends. They cover every Imaginable
sublect, principle, theory, probleni, trouble, and way of doing thingd electrically.
Every subject iy Indexed so that you can turn right to it. They are a study course
and a reference guide In one. written in plain every day language—no wasted words
—aonl¥ what you need to know—chock full of up-to-the-minute electrieal knowledge.
The guldes are a complete course in electrical engineering. They will help you In
every detall of the day’s electrical wofk. You cam't ask am electrical questlon that

Hawikins Guides can’t answer.
Pocket-Size Flexible Covers

'I'ne Lwoks are esmsll esoush to 2lUp loto your cost

> pocket—bandsamely bound in flexiole black corers.
Whal aedﬂtal Men Sﬁy You G carry eagh ;oshénne with y Fou unlll} jou beva
g master 3 contents. 3.500 Pages of actual informatlon
Helped Him Make Good sod 1.700 illustratlone.  Once You see thess hooks sod
It fs oaly right for me to reccm- put them into actual use you will never afain want to be
mead bighly the Hswkina Guides. for without them. Try Lt at our expense.

they bave beeo of the greatest assist-
snce to e in pleolng me in my pres-

ent Dosition as Supeninteodent of Con-
struction Depertment of one of Ohlo's
largest Elecirical Compenies. T would

ke to sea every man bare & set of

Hewking Guides.* It will ¢o¥t you nothing to receive thiese books—to look

Gro. Knocht. Columbus. Ono, B TR 50RY. L M AL VSTl s otne

—U A O K== em~—pic n -

In the Naval Electrical Dept. formation that will increase your earnlog ability. We

“The Hewkine Guides sro great help w'lll‘mahi? you llhn entlre set ordm vol;lmts rnl'l;sly FREE.

to me in the Naral Electricsl Depart- g0l does ot Shiect 1o Deint rested. | een. whem. Tor

ment, which tbey cover very thorough- seven days and if ¥ou do not decids that you can't get

U. 8. Recelviog Ship. Brgaklynms"' nl({mz 'wlthout them. return them to us and Owe ys

a bl Us n

Superintendent (LT G PR D i S SO
I am now superintendent of the peyment of $1.00 a moath tH1 pald for.

Dunnsilts Hgdro - Electric  Syataemn, 1ise this coupon to get the heooks. It will pay you

and Hawkins Guidea wers a great belp meay Umea over.

to me in bolding down a responsihle

::; ll]:- Sﬁl(;u Dunnville, Ontarlo. T H E O. A U D E L & C 0.
e oo wimava o wn | 72 Fifth Ave.  New York, N. Y.

years—but I wish I had thess books

Years 220. 2s they have savod me o
graat desal of trouhle.” H. MurshllL
SItAmor M 2.

orwle. ont.

’N
HIML" Iﬂ\l‘ ;‘1 .mu‘ H U]I) lf i Volumes

\uulk‘l

Just what you need to know to succeed in ELECTRICITY

10
i Bt 3500

GUIDE | iGulll_l;i \ ﬂ Pages
A ENE ,,_'b’ ‘_ 4700

/V 3 ; Pictures
[ Veume

Per
$ Mouth

READ THIS PARTIAL LIST OF CONTENTS
1 Contains 348 pages. 358 flustrations, Electrical
o. signe and symbols—static sand curreot electricity
—primary ceds—conductors aRrd insulators—resistance and
coodunctivity —magnetism—indoetion colls—dysamo priociples
—classes of dyoamos—-armatures—windings—commutatloa—
brushes. stc.
NO 2 Containa 348 poges. 394 INustrations. Motor
a princaples—armature reactlon—motor stagting—
calculatlona—brake horsppower—selection and (nstallafioo of
ame and motora—galvenometers—standard cells—ourrent
meéasurement — reslstance imeasdrement — viltmetars — watl-
meters—watt hour meters—operation of dyaamos—operatloa
of motors. etc.

INo. 3 Contalns 300 pages, 423 lilustrations. Dlstribution
syatems--—wires and wire calenlations—inside. out-
alde amd underground wiring—siga flashers—ligbtning pro-
tectlon—rectiflers—storage hattery Bystemna. ete.
NO 4 Contains 270 pages, 379 illustretions. Altermating
- current principles—alternating current disgrame
—the power factor—alternator principles—alternator coa-
struetion—windings, et
NO 5 Conmlm 320 pages, 814 illustrations. A. €. Motors
o -ssnchronous andinduction motorprluclplen—,\ C.
commutator maotors—induction motors. transformers: losses.
conswruction, connections, tests——contverters—rectlfiers, ete.
NO 6 Contains 298 pages, 472 lllustrations, Alternating
. current aystems—switchlng devices—eircuit braak-
ers—relays—lghtning protector apparatus—regulating devices
—synepronous condeosers—indicating  devices—metsra—power
factar indlcelors—ware form messurement—switeh bhoards, ato,
NO 7 Cootelns 316 pages. 379 lllustrations. Altarnetlog
= current. wiring power statlans—turbloes ! manage-
ment. aselectlon. location, erection. testing. runolng. cers e0d
repalf—talePhones. ete.
VD 8 Contains 332 ‘pages, 436 {llustratlane. Telegzrapb
a - simultaneols telezrsphy ao d telerboay — ,
wireless—eleciric hella—electric lighting—nhotometry, ete,
NO Contains 322 peges. 627 |llustrations. Fles-
: trie rallways—electrie locomativea—ear Ugbt-
ine—trolley car operation—miscellanesns applications—
notion Pletures—gas engine ignltion—automobile aelf-
starters and llghtinz svstems, electrle vehiclea, ete.
NO 10 Contstns 513 pagss, 593 Nlustrations,
Q Elevators=—cranes—pumpa—air com-

pressors—electrle heating — ¢lectrie welillng— THE
roldering and hrazing—industrial ¢lectro-
lysis—electre  plating—electro-therapeutic AUDEL & 00
—X-rags. cte, 72 Fifth Avenue
Also a complete 126-page ready New York, N.
reference index of the complete PNOY
Nhrary. This index has been “leass qubmit me for
planned to render easily ac- ' rmmﬂitl%n ldH s(wk::-
" e uldes (pr .
cesstble all the vast infor ¢l cach). Sbib ot onre pros

matlon cantained in the

raid. the 10 numbers. If sat-
10 electrical guides. ’ isfactory 1 egres tn send you $1
There are over 13,- within aeven daya and to further
500 cross refer- ' mell you $i each month until paid

ences. You find

what you want ' Signature X - - EEERPEEEE
to know in-

stantly. , Uccupation ...

' BusIness ABTOsS ... ...uovvviontinineas vrosirnan

' Hasldenes . ..., .coooiiovioiioitniniinarnninnsnns

P

Raferancs ........ T R E E. Apr,

You benefit by mentioning the “Electrical Esperimenter” when writing fo advertisers,

{ www.americanradiohistorv.com


www.americanradiohistory.com

otor nerator esting epartmeni.
)
Mot G¢e t Testl D Ament

Earn While You Learn

Mail this coupon for full details
of this school’s splendid part-
time employment plan, which
enables students, to earn living
expenses while pursuing studies.

WHY NOT CLIP THIS COUPON RIGHT NOW?

————— TEAR OUT HERE— — = =~
SCHOOL OF ENGINEERING i
OF MILWAUKEE |

83-373 Broadway, Milwaukee, Wis.

Tell me all ubuut your “Faen-While-You. I
Learn™ plan, and your |
0 FElectrn Euginecering Course—3 years
e Technician Course 115 to 3 l
|y - Qurse I

(L e C Traini Corps l
: . |

|

1

]

Ly : I
Age :

= A‘\-ﬂ' mEN
\.\\\ NI \-Iwnnu
Ly

A It N
ot v R a\\\\\ W :
% T S

4 ;ll u..\e\\“ iy .. -‘I. luml . ‘ \ } .

.“‘,

Coming! A World Era of
Opportunity for Trained

Electrical School Graduates!

Do you realize that this country, and practically all of
the civilized world as well, is today facing a period of
unparalleled demand for electrical engineers and trained
clectrical school graduates? Has it occurred to you that
thousands upon thousands of engineers and electrical men
are going to be needed soon. both here and abroad, to
rebuild Europe’s industrics and restore her war-shattered
commercial life> Have you heard what President Wilson
says about after-the-war engineering? “It is of first con-
sequence to the country that there be an adequate supply
of engineers for the period of reconstruction which must
foliow the war.~——\Voodrow Wilson.

Prepare Now for This Extraordinary Opportunity—Learn
the Electrical Profession as it Is Taught in America’s Most
Practical Electrical Institute.

Whether you take up Electrical Engineering, Expert Electrical
Technique, or one of the Electrical Trades, vour course in this
school will be a complete, practical traming for a definite kind of
position. Under this institution’s combined shop, drafting-room
and recitation-room curriculum—with our high grade faculty of
practical enginecers. with our large splendidly-equipped  shops ~and
laboratories in which students learn {0 know electrical apparatus
by actual, daily contact- an “S. O, F.” Diploma has become a
known badge of merit in the electrical industry.

B. S. Degree in 3 Years-—Electrical Two Reserve Officers’ Train.ing Corps

Technician Diploma 135 to 3 Years
—Six Months’ and One-Year Electri-
cal Trade Courses.

Recognized “Bachelor of Science” degree
Riven graduutes of the Electrical Engincer
ing Department, under laws of Wisconsin,
m 3 years. FElcetricul Technieian  diplomna
given in 14 to 3 years. according to
whether student is only Grammar School
graduate, or huas somc Iligh School cred.
its. {(Diploma qualifies student for expert
techinieal positions, such as C(overminent
Teehnician, Electro-Mechanical Iraftsman,
Power  Plant  Superintendent, Technical
Salesman of Electro-Motive 'ower 1nstalla
tions, etc.) l.year and  6amonths' Trade
Courses qualify students as Draftsmen, Line
1en, Metermen, Motor Repairmen, Wirgmes,
Telephone Trouble and Repairmen, Armature
Winders.

Units Just Authorized in This School
by United States Government.

The \War Department has just autherized
Junior and Scnior R.O.T.C. units in this
school. Students joining one of these units
will De issued free uniforms and given a
free six weeks' summer training canp trip
cacl year. Members of Junior or Signal
Corps Unit will receive free instruction in
Wircless Telegrapby, And after a period
of 2 years® enrallment, all R.O.T.C. students
recammended for same will reccive a Gov-
ernment  allowance of $12.00 per month.
Requires 3 hours’ military training per
week.  Mcembership cancelled on leaving
school.  Mail coupon for [ull particulars.
New Term every 3 months,

SCHOOL OF ENGINEERING OF MILWAUKEE

You benefit by mentioning the *Llectrice! Lxperimenter”
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