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BE A CERTIFICATED

ELECTRICIAN

r'V w

I WILL. TRAIN YOU AT HOME
A REAL POSITION LIKE THIS—FOR YOU

The country needs thousands of trained. Certificated

Electricians to fill good positions—and at big pay. It's

all a matter of knowing how, and 1 will teach you by
up-to-date, modern instruction. You can learn at home,
without interfering with your regular work, by my highly

successful method of Home Instruction in Practical

Electricity.

Prepare NOW and be ready
in a few months to earn your

$46 to $100 A WEEK

Send for this Book
My hook. -'HOW T< I BEO (MEAN EXPERT ELEC-

TRICIAN," has started thousands of young men on the

to splendid success. A new edition of this has just

been printed. 1 want every young man interested

in Electricity to have a copy, and will send you

one. ABSOLUTELY FREE AXD PRE-
PAID. Write me today.

•"'.
'-.
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How I T rain My Students
As chief Engineer of the Chicago

meering Works I know ex-

actly the kind of training a man
needs to enable him to get and
hold good positions, and to

earn big pay. I have trained

hundreds of. H*en wh
holding ..-spleiutfd elec-

trical jobs.

I give eiich of my
students personal

attention and y

complete and

4 %

thorough training. I give him a SPLEXDID ELEC-
TRICAL OUTFIT FREE, and much of the training is

done by actual work. When my students graduate and
receive their Certificate, they are ready for a real

|

tion. But still more, at any time you 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 co

true. You've got to study—to learn. A man is 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 you 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 Electrical Outfit of standard size Electrical

Tools, Instruments. Materials, etc.. absolutely free.

Furthermore, to every Electrical Student I give a truly

valuable surprise that I cannot explain here.

Free Employment Service
I am continually receiving requests from employers to

send them trained Electrical men. I assist my students

cure good positions. 1 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.

and gel started now. Write me, or send

me the coupon, right N< >W.

L. L. COOKE, Chief Engineer
CHICAGO ENGINEERING WORKS

441 CASS ST. Dept. 26 CHICAGO

nenlioning the "Electrical I.j
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NOT
ONE
CENT
IN

ADVANCE.

before you there is pictured a compact

_j books which contains all the information

you require to advance to the highest positions in

kflOMf it the worlc: of eIectricity- No instruction, no con-
/1//1/KV 1L

sulfation by correspondence is necessary. The en-

tire subject is before you, clearly written and clearly illustrated.

Whether you have spent years with electricity, or are a mere be-

ginner, CROFT'S LIBRARY OF PRACTICAL ELECTRICITY will

enable you to master modern practice, and fit you quickly for one of

the thousands of responsible positions now open to those who are

properly trained in electricity.

In twenty years' practice Terrell Croft has learned

many things about electricity. As apprentice, as lineman,

as draftsman, and finally as electric;.! engineer with the

Westinghouse Company, he has learned the practical

man's wants.

With his own practical experience, and with the co-

,
operation of a score of other authorities he has com-

pleted what is considered the most valuable study and

I
reference course ever attempted.

No other set of books or course of instruction ever

adhered so closely to actual work. Nothing else of the

kind ever told so vividly the story of electricity as

experts know it.

Libraky Library tif

Pmcticai Practical pp

EUcTRicm RiECTRicin Eti|

rary Library Library

1ICAL PRACIICAt PRACTICAl

for Qectricitt Eiecwiit
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PALMER Croft CRoft Rofi CRorr cro"

CROFTS
LIBRARY

PRACTICAL

ELECTRICITY
8Vo/s -Flexibly
bound-3000Pages
2100 Illustrations

Only
^f% permonth
/for8months

\f fora complete

)\ electrical
Lm education

McGraw-Hill Book Co.. Inc.,

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

Gentlemen: The CROFT LI-
BRARY OF ELECTRICITY
reached me March 3 and more
than camo up to my expecta-
tions. I have been in the elec-

trical business for fifteen years,

and know the general run of

electrical books. Terrell Croft's

Library is the best I have ever

had the pleasure of examining.
Yours truly.

EDWARD T. HOFF,
7l3-3rd Avenue.
Asbury Park, N. J.

they will not
Pay only %\

pleased.
This is your opportunity.

A SET of books which covers the wide subject

of electricity completely, comprehensively

and practically cannot be adequately described,

therefore we extend to every reader of this paper

an invitation to examine the books absolutely

free.

Merely fill out the coupon below and return to us.

We will" ship the books, all charges prepaid, for ten

days' free use. The books are pocket-size. Carry

one or two with you to work, and look them over

evenings. Test their usefulness by using them in

connection with your work. Keep them ten full

days. Then return them at our expense if you think

enable you to know electricity as experts know it.

per month for eight months if you are thoroughly

Will you grasp it?

Jiee&xominaticnCcuficn
McGraw-Hill Book Co., Inc.

239 W. 39th St., New York

Gentlemen:—Please send me the Library of Practical Electricity

(shipping charges prepaid), for 10 days' free examination. If satis-

factory I will send $2 in ten days and^jg^Tionth until $16 has

been "paid. If not wanted, I JiiW^S ^^ggturn shipping

instructions.

Name

Home Address . .

City and State. ..

Where Employed

Occupation Ex-6-19

You benefit by »'entioning the "Electrical Experimenter" when writing to advertisers.
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N 1904, during Army maneuvers in Cali-

fornia, General, then Major, George O.
Squier, of the U. S. Signal Corps, made the

important discovery that it was possible to

receive radio messages, using live trees as

an aerial. He found that by merely driv-

ing a metallic spike into the tree trunk, a
few feet above the ground, and by connecting the wire

from his radio receiving instruments to the spike, mes-
sages would come in astonishingly well over this new
"aerial".

The invention, while important, received but scant no-

tice, even in the scientific press of that day. Indeed, the

majority of radio people knew very little about the in-

vention, and those who did know considered the tree

aerial as a freak, along with the bed-spring aerial and
others of a similar nature.

During the war, however, the discoverer of the sys-

tem, who had now become Major General Squier, Chief
Signal Officer of the Army, made many new experi-

ments with trees and radio. Recently, before the Physi-

cal Society, General Squier delivered a highly interest-

ing lecture on the subject, and from what transpired, it

is certain we have merely scratched the surface of an
important invention.

General Squier, for instance, has been in constant

communication with Europe for months, receiving mes-
sages from all of the large radio stations located in

England, France, Italy and Germany, using nothing but

trees for his aerials. But that was not all. He demon-
strated that it was just as easy to send radio messages
over a tree as it was to receive them. Indeed this holds

true not only for telegraph messages, but radio tele-

phone communication has been actually carried on be-
tween trees over a distance of three miles! So far no
attempt has been made to increase this distance, altho it

is obvious that any distance, depending only upon the

power of the sending instruments, can be bridged in this

manner.

That this system proved of immense value during the
war can be readily imagined. Our signal corps men for
that reason never were troubled with the communication
lines in their rear, as long as there was a live tree about.
No conspicuous wire aerial was needed for their radio
work; code messages flew back and forth from the most
extended points of our lines, right under the Germans'
noses, who never suspected innocent-looking trees as
being the carriers of priceless information.

General Squier thinks that the tree aerial will soon
supplant the wire antenna entirely ; even the big com-
mercial stations, he thinks, can make excellent use of his
discovery. The radio amateur particularly, will find the
trees about his house a new and welcome source for his
experiments. Many parents and landlords object to un-
sightly aerials on or about the house. An innocent-look-
ing tree—if there is one near at hand—now solves the
problem for the ambitious amateur. And the higher the
tree, the better the results.

The new botanical antenna, on the other hand, brings
us many new and interesting problems. One—and a
curious one at that—is : How to figure the wave length
of such an aerial ! No doubt General Squier has, or will

work out a standard formula for us. Undoubtedly, too,
the wave length will vary from year to year—due to the
growth of the tree. Then, too, in Spring, before the
leaves are on the tree, the wave-length should be slightly

less than in the summer time, due to the smaller area
and resultant capacity. Also it would seem that in the
winter time, the wave-length of the tree would be much
less than in the Spring, due to the conducting sap re-
ceding from the branches.

Suppose you were to "spike up" every tree in a small
wood—say, a thousand trees ! The enormous area ex-
posed to the ether, would theoretically give us a wonder-
fully effective antenna. We say theoretically, because
we do not know how the immense added capacity would
affect our instruments.

H. Gernsback.
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The New Social Order
THE way is being prepared for a social order more

wonderful than anything ever heretofore dreamed of;

the conflict of modern science with theology; the study of

comparative religions; the tremendous power of new

social movements; all of these are but preparing the way
for the new order.

Men, now understand that for

every condition there is an adequate

and definite cause, so that when a

given result is desired, they seek

only the cause by which this result

may be obtained.

The discovery of a reign of law

marked an epoch in human progress.

It eliminated the element of uncer-

tainty and caprice from the lives of

men, and substituted law, reason

and certitude.

These laws operate with scientific

exactitude and those who have suc-

ceeded in obtaining a working

knowledge of them, are enabled to

break the bonds of environment;

control elementary forces and utilize

the potentialities of Infinity.

The Master Key tells of these won-

derful Natural Laws and therefore

substitutes definite principles for

uncertain and hazy methods. An
understanding of this scientific truth

is the imperative condition, the un-

derlying verity, the necessary prec-

edent to every truly successful busi-

ness or social relation.

Men are finding that permanent

success is built upon honor, not upon

dishonor; they are finding that the

greatest and most penetrating mind

loses its way hopelessly and can form

no conception of the results of an

action based upon a false premise.

The Master Key avoids theory,

speculation and abstractions of all

kinds. It confines itself to the oper-

ation of natural laws. These laws

are clear, concise, definite and pos-

itive and can be demonstrated by

any one.

The Master Key is not interested

in conditions or effects, but in the

cause by which the effects are pro-

duced; it is therefore limitless and

has rewards hardly to be expressed

in words.

All conditions are the result of the

operation of this law, but unfortu-

nately, the law will operate to our

disadvantage just as readily as for

our benefit and for this reason many
are unconsciously creating discor-

dant, destructive, inharmonious,

poverty stricken conditions instead

of conditions of health, abundance,

elegance, beauty, refinement and

wealth. It is simply a question of

understanding; a question of know-

ing how to take advantage of natural

laws.

If you have any objective in life,

which you have not as yet succeeded

in taking, or if you wish to change

any condition, physical, mental,

financial or environmental, or if you

wish to add an asset of inestimable

value to your present resources, the

Master Key has a message for you.

A copy will be sent to any address

without cost or obligation of any

kind.

Charles F. Haanel
423 GRANITE BUILDING

ST. LOUIS, MO.

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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Now made
simple and

perfectly safe

TREAT YOURSELF
With The
Wonderful

Health Restorer

I0LET
III

You Can Have Bodily Vigor, Success-Attain-

^F,
ing Energy, Attractive, Healthful Beauty

^s"^ All at practically no cost—The great benefits of the
'"'"'"'

Violet Ray treatments heretofore only procurable at big

expense from physicians and beauty specialists are now available in

your own home. Look over list of treatments below. Send for particulars.

COUPON FOR BOOK
and Special Information
RENULIFE ELECTRIC Cu-
es? Marquette Bldg.. Detroit. Mich.

Please send without obligation, your book "Health " explain-
S ln« Violet Ray treafmenis with Renulife Generators; also «lve
a full particulars as to Its amplication for ailments checked below

TREATS SUCCESSFULLY
..Obesity
..Pain In Abdomen

and Chest
..Paralysis
.Piles
Pimples

. .Pyorrhea

. . Rheumatism
. .Scars
-Sciatica
. Skin Diseases
..Sore Throat and

Throat Diseases
. .Sprains
. .Toothache
..Weak Eye*
..Wrinkles
..Warts and Moles

How Violet Ray Benefits

Electricity from your light socket is

transformed into health and beauty-
giving Violet Ray—powerfully effec-

tive, yet gentle, soothing, perfectly

safe. Voltage is raised from ordinary
lighting current to thousands of volts,

giving tremendous penetrative force.

The irresistible,

revitalizing pow-
ers of Renulife
Violet Ray are
carried at once to
every nerve cell,

fibre and part of

body. Blood is

enriched and
purified by a flood of oxygen, giving
added vitality and strength. As-
similation and digestion improved

—

functions restored to normal—extra
supply of fresh blood quickly brought
to area treated, removing congestion
and supplying nourishment. While re-

lieving pains and aches, the manifest re-

sults of disorders, it

removes the deep-
seated cause f com-
bines the benefits of
electricity, vibra-

tion, exercise,
stimulation and
oxidation.

Painless Electricity

Science has modified electricity that

the weakest may stand its force with-

out fear or pain. Every tissue and
fibre is saturated, patient experiencing
only a sensation of relief, as if standing
in a ray of sunshine. Violet Ray high

frequency has no comparison with old,

crude, electrical

batteries and
shocking current.

Even' jar and
shock is removed.
The effects are
marvelously
rapid. Relief can
be given in one

or more treatments. Often cures
are accomplished in that time. It

is positive and certain in action.

If you value your health, and want
to keep or restore your good looks
and gain vitality, throw away medi-
cine bottles—take this sensible, scien-

tific means. Violet Rays work w i t h
nature. Every
day's delay
makes relief more
difficult.

Renulife Violet Ray
HIGH FREQUENCY GENERATORS

Offered on a Most Liberal

TRIAL PLAN
Learn the Wonderful Benefits

by Actual Use

Send for Book-
let, "Health via

Violet Ray."

. .Abie esses ..Facial Neuralgia

. .Anemia ..Falling Hair
. .Asthma . .Female Com*
. . Arteriosclerosis plaints
. .Baldnesi ..Goitre
. .Blackheads , .Gout
. Brain Fat .. Haemorrhoids
..Bronchitis ..Hay Ftnrtr
. Bunions .. Infantile Parity.
. Bruises SIS

Catarrh ..Insomnia
. Colds ..Lameness
.Chilblains ..Locomotor Ataxia
. Dandruff ..Lumbago
, . Deafness and Ear ..Nervous Artec*

Diseases tlons
..Eczema ..Neuralgia)

,. Neuritis..Enlarged Prostate

RENULIFE ELECTRIC CO., 637 Marquette Bldg., Detroit, Mich.

CANADIAN RENULIFE ELECTRIC CO.
237 Netting Bldg.., Windsor, Ont.

SALES REPRESENTATIVES
WANTED

o
Is"

L^.™.
Unequaled for scalp

and liair

Brings beauty par-
lor to your home

Inhaling ozone. For
Catarrh, throat and
lungs. Marvelous
local results with
general tonic effect

Treatment for gen-
eral debility, nerv-

ousness, etc.

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



June, 1919 ELECTRICAL EXPERIMENTER 101

New Stomachs for Old

In 48 Hours

Eugene Christian

THOUSANDS of

people who suffered

for years with all

sorts of stomach trouble

are walking around to-

day with entirely re-

made stomachs—stom-

achs which have been

i! They
enjoy their meals and never have a

thought of indigestion, constipation or

any of the serious illnesses with which

they formerly suffered and which are di-

rectly traceable to the stomach.

And these surprising results have been

produced not by drugs or medicines of

any kind, not by foregoing substantial

foods, not by eating specially prepared

or patented foods of any kind, but by

eating the plainest, simplest foods

correctly combined!

These facts were forcibly brought to

my mind by Eugene Christian, the emi-

nent Food Scientist, who is said to have

successfully treated over 23,000 people

with foods alone!

As Christian says, man is what he

eats. What we take into our stomachs

today, we are tomorrow. Food is the

source of all power, yet not one person

in a hundred knows the chemistry of

foods as related to the chemistry of the

body. The result is we are a nation of

'stomach sufferers."

Christian has proved that to eat good,

simple, nourishing food is not necessarily

to eat correctly. In the first place, many
of the foods which we have come to re-

gard as good are in reality about the

worst things we can eat, while others

that we regard as harmful have the most

food value.

But perhaps the greatest harm which comes
from eating blindly is the fact that very often

two perfectly good foods when eaten at the

same meal form a chemical reaction in the
stomach and literally explode, liberating dan-
gerous toxic poisons which are absorbed by
the blood and circulate throughout the system,
forming the root of all or nearly all sickness,

the first indications of which are acidity, fer-

mentation, gas, constipation and many other
sympathetic ills leading to most serious con-
sequences.

And yet just as wrong food selections and
combinations will destroy our health and ef-

ficiency, so will the right foods quickly create

and maintain bodily vigor and mental energy.
In my talk with Eugene Christian, he told me
of some of his experiences in the treatment of

disease through food—just a few instances out
of the more than 23,000 cases he has on record.

One case which interested me greatly was
that of a young business man whose efficiency

had been practically wrecked through stomach
acidity, fermentation and constipation, result-

ing in physical sluggishness which was natural-

By R. S. Thompson

ly reflected in his ability to use his mind. He
was twenty pounds underweight when he first

went to see Christian and was so nervous he
couldn't sleep. Stomach and intestinal gases

were so severe that they caused irregular heart

action and often fits of great mental depression.

As Christian describes it, he was not 50 per
cent efficient either mentally or physically. Yet
in 24 hours, by following Christian's sugges-
tions as to food, his constipation was relieved,

although he had formerly been in the habit of

taking large daily doses of a strong cathartic.

In five weeks every abnormal symptom had
disappeared—his weight having increased 6 lbs.

In addition to this, he acquired a store of phys-
ical and mental energy so great in comparison
with his former self as to almost belie the
fact that it was the same man.

Another instance of what proper food com-
binations can do almost overnight was that of
a man one hundred pounds overweight whose
only other discomfort was rheumatism. This
man's greatest pleasure in life was eating.

Though convinced of the necessity, he hesitated
for months to go under treatment, believing
he would be deprived of the pleasures of the
table. He finally, however, decided to try it

out. Not only did he begin losing weight with-
in a few hours, regaining his normal figure in

a matter of weeks, but all signs of rheumatism
disappearing, and he found the new diet far
more delicious to the taste and afforded a
much keener quality of enjoyment than his

old method of eating, and wrote Christian a
letter to that effect.

But perhaps the most interesting case that
Christian told me of was that of a multi-mil-
lionaire—a man 70 years old, who had been
traveling with his doctor for several years in
a search for health. He was extremely emaci-
ated, had chronic constipation, lumbago, and
rheumatism. For over twenty years he had
suffered with stomach and intestinal trouble
which in reality was superaciduous secretions
in the stomach. The first menus given him
were designed to remove the causes of acid-
ity, which was accomplished almost overnight.
And after this was done he seemed to undergo
a complete rejuvenation. His eyesight, hear-
ing, taste, and all of his mental faculties be-
came keener and more alert. He had had no
organic trouble—but he was starving to death
from malnutrition and decomposition—all

caused by the wrong selection and combination
of foods. Almost immediately after following
Christian's advice this man could see results,

and after six months he was as well and strong
as he had ever been in his life.

These instances of the efficacy of right eat-
ing I have simply chosen at random from per-

haps a dozen Eugene Christian told me of,

every one of which was fully as interesting,

and they applied to as many different ailments.

Surely this man Christian is doing a great

work.
I know of several instances where rich men

and women have been so pleased with what
he has done for them that they have sent him
a check for $500 or $1,000 in addition to the

amount of the bill when paying him.
There have been so many inquiries from all

parts of the United States from people seeking
the benefit of Eugene Christian's advice and
whose cases he is unable to handle personally

that he has written a little course of lessons

which tells you exactly what to eat for health,

strength and efficiency. This course is pub-
lished by The Corrective Eating Society of

New York.
These lessons, there are 24 of them, contain

actual menus for breakfast, luncheon, and din-
ner, covering every condition of health and
sickness from infancy to old age and for all

occupations, climates, and seasons.

Reasons are given for every recommendation
based upon actual results secured in the auth-
or's many years of practice although technical

terms have been avoided. Every point is ex-
plained so clearly that there can be no possible
misunderstanding.
With these lessons at hand it is just as though

you were in personal contact with the great
food specialist, because every possible point is

so thoroughly covered that you can scarcely
think of a question which isn't answered. You
can start eating the very things that will pro-
duce the increased physical and mental energy
you are seeking the day you receive the lessons,

and you will find that you secure results with
the first meal. This of course, does not mean
that complicated illnesses can be removed at
one meal, but it does mean that real results

can nearly always be seen in 48 hours or less.

If you would like to examine these 24 little

Lessons in Corrective Eating, simply write
The Corrective Eating Society, Department
1646, 443 Fourth Avenue, New York City. It

is not necessary to enclose any money with
your request. Merely ask them to send the
lessons on five days' trial, with the understand-
ing that you will either return them within
that, time or remit S3.00, the small fee asked.
The reasons that the Society is willing to

send the lessons on free examination without
money in advance is because they want to
remove every obstacle to putting this knowl-
edge in the hands of the many interested
people as soon as possible, knowing full well
that a test of some of the menus in the les-

sons themselves is more convincing than any-
thing that can possibly be said about them.

Please clip out and mail the following form instead of writing a letter, as this

is a copy of the blank adopted by the Society, and will be honored at once

CORRECTIVE EATING SOCIETY,
Dept. 1646, 443 Fourth Ave., New York City.

You may send me prepaid a copy of Corrective Eating in 24 Lessons. I will either remail
them to you within five days or send you S3.

Name. Address

.

City. State.

Yoit benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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It contains the follow-
ing 44 chemicals:

Alum Al2 (SO,)„ (NH.) 2SO,
Antimony (powdered) (Sb)
Ammonium Aqua
(NHj+HjO)

Ammonium Carbonate
(NKU) 3 CO,

Ammonium Chloride (NH 4C1)
Ammonium Sulphate

(NH.I, SO,
Barium Chloride (BaCH
Boric Acid (HjBOj)
Brimstone (Sulphur) (S)
Calcium Chloride (CaCls )

Calcium Oxide (CaO)
Calcium Sulphate

(CaSO,2H :0)
Charcoal (Carbon) (C)
Chloride of Zinc (ZnCI )

Copper Sulphate (CuSOJ
Ferrous Sulphate (FeSO,)
Ferrous Sulphide (FeS)
Clycerol (Glycerine)

C,H;.(OH)3
Hydrochloric Acid (HC1)
Iodine (I)
Iron Chloride (FeCl2 )
Iron Oxide (Fe-jOj)
Lead Acetate Pb (QHjO;);
Litmus Paper
Magnesium Carbonate

(MgCO,)
Manganese Dioxide (MnO;)
Mercury (Quicksilver) (Hg»
Nickel Chloride (NiCl2 )

Oxalic Acid (H.C2 ( )
Sodium Bicarbonate

(NaHCOj)
Sodium Borate (NaBO^)
Sodium Carbonate (Na"C03 )

Sodium Chloride (NaCl)
Sodium Nitrate (NaNOj)
Sodium Phosphate

(NajHPO.)
Sodium Sulphate (Na-SO,)
Sodium Sulphite (Na»S03 )

Stannous Chloride (SnCl-)
Sulphate of Nickel (NiSO,)
Sulphate of Zinc (ZnSO,)
Sulphuric Acid (H~SO.)
Tin (Cranulated) (Sn)
Zinc (Metal) (Zn)
Zinc Carbonate (ZnCOs )

The following apparata
are furnished:

One Standard Washbottle
One Alcohol Lamp
One Conical 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 Tubing
One book containing Trea-
tise on Elementary Chemis-
try and 100 Chemical Ex-
periments to be performed

with this outfit.

u
The Joy of Father and Boy.'

ELECTRO
»

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
experiments. This outfit is not a toy, put up merely to amuse, but a
practical laboratory set, with all the chemicals, apparata and reagents

necessary to perform real work and to teach the beginner all the secrets

of inorganic 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 outfit consists of forty-four (44) Chemicals all

C. P. (chemical pure) put up in appropriate wooden
boxes, glass bottles, and hermetically closed jars. The
acids are put up in glass bottles, with ground-in glass
^toppers and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to make
dozens of experiments with each. See list of Chemi-
cals herewith.
The apparata furnished are all of the best obtainable

make and of standard laboratory size and shape. A
list of the 17 pieces of apparata furnished with this
outfit is printed also herewith.
The Instruction book is a real Chemistry Course

for the Beginner. Some of the Contents are: Divi-
sion of Matter: This is a Treatise on Elementary
Chemistry and deals with the theory of the Ele-
ments, Molecules and Atoms, etc. Chemical Nomen-
clature. This explains in simple language the deri-
vation of the chemical names of the Elements and
their compounds. There is a chapter on Laboratory
Operations; Glass Working; First Aid; Fire Ex-
tinguishers; Experimenters' Aphorisms, etc.

A good part of the book \s devoted to Weights and
Measures. The Metric System, the English system
and the U. S. System are fully explained.

The following tables are furnished : Symbols and
Atomic weights of the Elements; Measures of Weights,
Volume, Capacity and Length; Per Cent solutions;

Conversion of Measure expressed in parts; Poisons
and their antidotes; Technical and common name of

chemical substances; Formulas for Cleaning various
substances, etc., etc.

Among the 100 Experiments are:

How to make chemical tricks; How to make invisible

and magic inks; How to test flour; How to test soil;

How to Make Chlorine Gas and smoke (German War
Gas) ; How to bleach cloth and flowers. How to pro-

duce Oxygen and Hydrogen; How to make chemical

colors; How to test Acids and Alkalies and hundreds

of interesting hints and formulas.

The price is still $S.OO
Shipping Weight 10 lbs.

(Can be shipped by Express only.) Send your order today to:

A THE ELECTRO IMPORTING CO., Mfrs.

TRADE MARK
231 FULTON STREET NEW YORK CITY TRADE MARK

See our full page Ad, on page 182 for Free Cyclopedia

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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How I Stopped Forgetting

In One Evening
How in One Evening I Discovered the Secret of a Good Memory and
in Six Months Increased My Business One Hundred Thousand Dollars

WHO would ever have thought that

a $100,000 increase in my business

would come from a simple secret

learned in one evening. And yet,

that is just what happened. I look back on
it today, and can hardly believe that it is

only six short months since I learned

from David M. Roth, the famous mem-
ory expert, how to make my memory do
wonderful things that I never before
dreamed possible.

I consider the evening I met Mr. Roth one
of the most momentous in my life. It was
at a dinner of the Seattle Rotary Club. Mr.
Roth was present and started his exhibi-

tion by asking sixty of those present to

introduce themselves to him by name. Then
he requested a gentleman at the blackboard

to write down names of firms, sentences

and mottos on numbered squares, mean-
while sitting with his back to the writer.

After this, he was asked by various Rota-
rians to tell what was written down in the

specific squares. Mr. Roth gave the entire

list without a mistake. After finishing with
this, Mr. Roth singled out and called by
name the sixty men to whom he had been
introduced earlier, and who in the mean-
time had changed seats and mixed with
others present.

After the meeting, I was introduced to Mr.
Roth by a mutual friend, and congratulated
him upon his marvelous feats of memory.
To my surprise, Mr. Roth said, "Why, Mr.
Gerard, such things are nothing at which to

marvel. Anyone can do these things and
even greater things with his memory. A
good memory is not a gift. Any person
of average intelligence can easily develop
his memory. I, myself, am an example of
this fact. As a young man my memory
was so poor I could hardly remember a

man's face or name 20 seconds. I soon
realized that this bad memory would scare

away any chance I had for success. Right
then and there I determined to improve
my memory. And now, after 20 years of
attention to the subject, I feel that I can
do as much for other people's memories as

I have done for my own. I have recently

finished work on a simple and practical

course through which anyone can improve
his memory until it becomes a veritable

sponge for absorbing facts, faces, names
and all the information one wants to re-

member. This course contains all of my
secrets and principles. If you will write to

my publishers in New York, the Indepen-
dent Corporation, you can make arrange-
ments for examining the course without
charge."

Needless to say I wrote the Independent
Corporation, asking to examine the course.
In a few days I received the seven lessons
together with a little booklet of letters from
many men telling what they had already
done through the aid of the course. It

was very encouraging for me to read the
letter from C. Louis Allen, who at the
age of thirty-two became president of the
million dollar Pyrene Manufacturing Com-
pany, and is now the president of the Sales
Company bearing his name.

"Now (says Mr. Allen) that the Roth
Memory Course is finished I want to tell

By William Gerard

you how much I have enjoyed the study
of this most fascinating subject. Usually
these courses involve a great deal of drudg-
ery, but this has been nothing but pure
pleasure all the way through. I have de-

rived much benefit from taking the course

of instruction and feel that I shall continue

to strengthen my memory. That is the best

part of it. I shall be glad of an opportunity

to recommend your work to my friends."

You may be sure that after reading the

balance of the letters telling of real results,

I went right at the course that very eve-
ning. I expected to find the lessons "brain

breakers", but to my surprise, the Roth
Course was as easy and fascinating as a
game. I hated to put it by that evening and
surprised my wife by repeating backwards,
forwards and all ways fifty words of all

sorts. My wife could not understand how
a person with a memory so poor as mine
could do such a thing after only about
one hour's study. But the course gives the

secret of a good memory right at the start.

I played the memory improving game for

a few minutes each evening for a month.
And the further I got the more fascinating

the game became. Long before a month
was up I had amazed my family and my
friends on a number of occasions by vari-

ous memory feats, and to them the astound-
ing difference in my memory was nothing
short of a miracle.

And now, my memory behaves so efficiently

that my business has felt the impetus of
my increased mind pozver and has respond-
ed in a joyously lucrative fashion. Within
the last six months my sales have jumped
up $100,000

—

ivith no "war-baby" or exter-

nal force to boost my business.

The reason I know that my business ex-
pansion is due to my own increased power
is that I seem to have a new grip upon
affairs. I employ old facts and experiences,

give them a new twist and have thereby
revitalized my business methods. I now
remember and apply all that I have heard
other people have learned. Nothing slips

my mind that can be used to some business

advantage. I find and store in my new,
iron-bound memory real nuggets of facts

and experiences that other people casually

let drop. When a condition arises, I just

seem to open a certain drawer of my mind,
then take out and marshal together all facts

and precedents that I have learned. My
memory has become an ally that never fails

to help me push my business ahead "on
high."

I now seize many golden opportunities that

before would have slipped by and been out
of reach by the time I woke up.

You see the Roth Course has done vastly

more for me than merely teach me how to

remember names and faces, telephone num-
bers, etc. It has done more than make me
a more interesting talker. It has done
more than give me confidence in myself.

Mr. Roth's Course has endowed me with
new business perspective. It has made me
a keener observer. It has given me a new
sense of proportion and values. It has given

me visualization—which after all is the true

basis of business success.

I feel that I owe the Roth Memory Course
a great debt—in fact, a $100,000 debt. I feel

that telling my story to the readers of The
Electrical Experimenter Magazine is only
a small payment for what the course has
done for me. Any power that can increase

a man's business $100,000 and increase his

mind power 90% deserves that man's sin-

cere and truthful endorsement. I know that

this is what the Roth Memory Course has
done for me and for my business. Not
alone am I happy to be able to tell my story

as it happened, but I am gratified to know
that anyone can do the same thing. A
mere glance over the first lesson will show
that there is a course, not for "high brows"
who love to bathe in theory, but practical

and easy instructions for every man, wo-
man' or child, who knows the enormous
value of a good substantial memory. This
same hand of mine that gave out $5 for

the Roth Course took in $100,000 as a
result, and in telling my experience, I feel

that in a small way, I am repaying the

great debt that I owe to the David M.
Roth Memory Course.

WILLIAM GERARD.

AMAZING MEMORY FEATS
Any man, woman or child of average intelligence

can easily and quickly acquire a sure and exact
memory.
When David M. Roth, the famous expert, first

determined to cultivate his memory he did it be-

cause he had a poor memory. He actually could
not remember a man's name twenty seconds. He
forgot so many things, that he knew he could not
succeed unless he did learn how to remember.

Today there are over ten thousand people in the
United States whom Mr. Roth has met at different
times—most of them only once—whom he can
name instantly on sight. Mr. Roth can, and has,
hundreds of times at dinners and lectures, asked
from fifty to one hundred people to tell him their
names and telephone numbers, and business con-
nections, and then, after turning his back while
they changed seats, has picked each one out by
name and told him his telephone number and
business.

These are only a few of the scores of other
equally "impossible" things that Mr. Roth does

—

and yet a few years ago he could not remember a
man's name twenty seconds. You too can do these
wonderful things.

SEND NO MONEY
So confident is the Independent Corporation, the
publishers of the Roth Memory Course, that once
you have an opportunity to see in your own home
how easy it is to double, yes triple your memory
power in a few short hours, that they are willing
to send the course on free examination.

Don't send any money. Merely mail the coupon
or write a letter and the complete course will be
sent, all charges prepaid, at once. If you are not
entirely satisfied send it back any time within five

days after you receive it and you will owe nothing.
On the other hand, if you are as pleased as are
the thousands of other men and women who have
used the course, send only $5 in full payment.
You take no risk and you have everything to gain,
so mail the coupon or a letter now before this re-

markable offer is withdrawn.

Independent Corporation
Publishers of The Independent Weekly

Dept. R-1106 119 West 40th St., New York

Please send me the Roth Memory Course of
seven lessons. I will either remail the course to

you within five days after its receipt or send you
$5 in full payment of the course.

Name

Address
El. Exp. 6-19

You benefit by mentioning the "Electrical Experimenter" when writing to adzertisers.
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New York Electrical School

29 W. 17th St., New York, N. Y.

Please send FREE and without obligation to

me your 64-page book.

_<NAMr)

.(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 a man than years and years of book study. Indeed,

Actual Practice is trie 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 Only Institution of the Kind
in America

At this "Learn by Doing" School a 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 electricity. A school for Old and
Young. Individual instruction.

Over 5,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, 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 electrical experts with actual apparatus, under
actual conditions.

Let us explain this course to you in person. If you can't

call, send now for 64-page book—it's FREE to you

New York
Electrical School

29 West 17th Street, New York
i'vu benefit by mentioning the ' 'Electrical Experimentft" when wriHttfi to advertisers.
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Ostteiniiiini^ to THneatteir Clinic:

WE of the present generation have
seen the dictograph or supersensi-
tive telephone, applied to almost
every purpose imaginable, from
listening to the whispered machi-

nations and plottings of criminals to the

honeyed words of the philanderous husband
making love to a chorus girl.

But now comes the very latest applica-

tion of the dictograph, for the purpose of

The microphones or sound-detecting ap-

paratus, camouflaged so as to be invisible,

are secured on the backs of the various
chairs in the orchestra or balcony, and are
connected up with separate wires leading to

a switchboard in the manager's office, so

that as the switch is turned, the respective

microphones are switched into circuit al-

ternately. The current modulations set up
by even a whisper several feet away from

boxes behind portieres, and in many other
advantageous and inconspicuous positions.

It is rather difficult to conceal them in the
foyer, but by a little clever subterfuge and
ingenuity exercised by the engineers having
charge of the installation, this problem is

quite easily solved. For instance, an old
trick of the showman may be put into

play, namely, that to allay suspicion on any
trick, you must convince the public that

-tit. 1919, by E. P. Co.

A New Idea Tried Out in a Chicago Theater—Eavesdropping on the Critics in the Audience. The Remarks of These Self-appointed Dramatic
Critics Prove Very Valuable to the Enterprising Theater Manager, As a Failing Show May Be Revised and Strengthened So As to Make
a Real "Hit." The Super-sensitive Microphone or "Dictograph" Solves the Problem—the Instruments, Distributed Thruout the Auditorium,

Can Be Switched Onto a "Loud-talking Reproducer" in the Manager's Office, in Any Order Desired.

overhearing the criticisms of theater audi-
ences, and it took Chicago to show us the
way. In that city there is a large motion-
picture theater completely equipt with dicto-
graph transmitters or microphones, liberally

sprinkled thruout the auditorium, so that
the manager, by means of a small switch-
board installed in his private office, may
overhear the conversations, caustic or oth-
erwise, regarding Bessy Tinkletoes and the
merits and demerits of the corseted lead-
ing man, not to mention the "villiun" and
the dashing, smashing "soubrette."

one of these microphones act on a loud-
speaking telephone at the manager's desk.
It is also possible to connect up such appa-
ratus with a set of head receivers strapt to

the ears, the same as in the regular dicta-

phone sets used by crime investigators,

after the fashion made famous by Detective
Burns and other defenders of the common
law.

Not only is it possible with such an ar-
rangement to place microphones or sound
detectors on the backs of seats in the au-
ditorium, but they may be placed in the

105

everything is apparently as it seems ; and
bearing in mind P. T. Barnum's famous
lines

—"The public likes to be fooled," and
"There's one born every minute." we pro-
ceed in the present case to do a little fool-
ing of the public ourselves, and thusly do
we do it : by placing the microphones
in a series of small ornamental horns about
the lobby, in the bases of which there are
also arranged loud-speaking telephone de-
vices. Before the performance and during
intermissions, when the foyer and lobby

(Continued on page 162)
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lectori© rive oinx Uo

By CHARILES M. SUPILEY

THE battleship New Mexico is the
pride of the United States Navy,
and her electric drive is the pride of
the New Mexico. How the elec

trical machinery looks, how it works,
why the electric drive is preferable to other
forms of propulsion, how she looks inside

and outside, is here related by one of the
men who recently was a passenger on
Uncle Sam's latest superdreadnaught. riding
between the Brooklyn Navy Yard and
Rockland, Maine.
This latest leviathan weighs 32,000 tons

and requires 32,000 horsepower or one
horsepower per ton. Her weight is equiv-
alent to a bar of iron weighing one pound
to the foot and forming a band of iron

from the North to the South Pole with
enough in addition to reach from Maine
almost to the borders of Florida. She is so
huge that it requires ten tugs to push her
from her pier in Brooklyn Navy Yard out
into the East River. From the platform
called the "crow's nest" at the top of the

mast down to the level of the water is 120
feet, or equal in height to a ten-story
building.

The battleship can generate enough elec-

tricity to run the giant General Electric

Works and the Schenectady Railway Com-
pany.

Motors Drive Propellers.

Like everything else that is electrical, the

New Mexico is the cleanest institution of
her kind. There are no engines or turbines

connected with the propeller shafts—only
electric motors. There are no grates under
the boilers—merely oil burners. There is

not a coal or ash shovel on the ship ; nor
are there any cinders, smoke, dust, or soot.

The Arit' Mexico "coals" thru a 6-in.

hose, that is because she burns only oil for

her power. The total oil capacity of the

dozen or more compartments is 3.400 tons
or 6,800,000 lbs., or nearly a million gal-

lons. If the New Mexico were an auto-
mobile with a mileage of 20 miles per gal-

lon, this amount of oil would drive her
close to 20 million miles or a distance equal
to 80 times to the moon. But a 32,000-ton
battleship does not equal the mileage of a

flivver, for it weighs as much as 60,000 of
those vehicles, and must plow thru the

water displacing her own weight of water
each time she runs her own length, 624
feet. The cost of fuel is more important
on ship board than on land, and this is

emphasized by the fact that on the 2,000-

mile trial trip alone she will displace over
620,000,000 tons of water.

From Oil to Electricity.

Following the energy of the oil fuel thru
the different processes until this energy
drives the propellers electrically is an en-
tertaining and instructive trip. Escorted by
courteous officers, you start for one of the
three boiler rooms. You must open and
close several steel bulkheads in the water-
tight compartment and descend steel lad-
ders and steel steps apparently equivalent
to those in a five-story building. On the
way down you must pass thru an "air lock"
similar to those which give the excavators
access to the caissons used in building the
foundations of the skyscrapers 90 feet

under Broadway, or in constructing the

piers under big bridges in the middle ot
the river. The officer who escorts you is

very' careful to close the steel door be-

hind you before he opens the one in front
of you.

High Air Pressure.

i sooner are the bolts loosened than
you feel the increased air pressure swish

into your ears. This is because the air in

the fire-room is maintained at a higher

pressure than the outside air. All the air

which the firemen breathe is pumped air.

There is more oxygen in a cubic foot of

this air than there is in ordinary air. This
increased pressure and increased oxygen
are both useful in providing the proper
combustion in the boiler.

How Smoke Screens Are Made.

If the New Mexico wishes to throw a

smoke screen, the men in the fireroom

merely turn a few tiny hand valves in a
1

_j - i n. pipe and. presto! inky blackness will

vomit from the single smoke stack and
blacken vast sea areas. This is a very nice

Study of how different mechanical mixtures

THE day of the all-electric super-

dreadnought, not to mention
electrically driven war vessels and
merchant ships of smaller size, has

arrived. In the present article Mr.
Ripley gives us an interesting au-

thoritative description of his trip on
Uncle Sam's latest superdreadnaught,
the "New Mexico", with her 32,000

horse-power electric propelling plant.

Like everything else that is electric,

the "New Mexico" is the cleanest in-

stitution of her kind. There are no
engines or turbines directly con-
nected with the propelling shafts—
only powerful electric motors. There
are no grates under the boilers—
merely oil burners. Electrical pro-

pulsion not only does away with re-

versing turbines, but also does away
with reduction gears, with their ac-

companying mechanical loss. The
battleship "New Mexico" can travel

a distance of 7,500 knots at 12 knot
speed before it will be necessary to

take on more fuel. The electric

equipment totals nearly 100,000 horse-
pmver, including over 100 loud
speaking telephones, nearly 200 elec-

tric fans, electric gyroscopic com-
passes, and in fact "Electricity" rules
the day everywhere about this mod-
ern naval wonder.

of oil and air will bring about different
chemical combinations between oil and oxy-
gen. One of these combinations eliminates
smoke by effecting almost perfect combus-
tion ; while the other creates a heavy black
smoke which will practically blindfold the
enemy. And three little M-in. pipes in

each boiler are all that is needed to do this.

Size of Boilers.

It is said that no other 32,000-ton battle-

ship has as few as nine boilers. There are
three boiler rooms, each in a separate com-
partment, and each room contains three
large boilers. Each of these nine boilers
can deliver over 4,000 horsepower and con-
tains three miles of 2-in. seamless pipes.

Put end to end the pipes in all nine boilers
would make a seamless tube 27 miles long.
The Pennsylvania has 12 boilers and the
Oklahoma has 12, altho its tonnage is only
27.5(H).

The history of the steam engine shows
that its inventor, James Watt, thruout
his entire life opposed any steam pressure
higher than 5 to 10 lbs. per square inch.
The New Mexico's boilers supply steam at
250 lbs. per square inch I

Superheated Steam.

After the steam is generated, and has

past thru the big pipe away from the water
in the boiler, it is again brought in con-
tact with the flames of the furnace and is

superheated to a still higher temperature.
In fact, as the steam leaves the boiler it is

about 450" F., or hot enough to melt solder
and tin.

Superheated steam gives super-results.
This is because the steam turbine is clast

among engineers as a "heat engine" and the
more heat that is supplied in this steam the
more energy is available for power.

Two Power Plants.

Fot propulsion there are two electric

power plants in separate compartments.
They are way down low in the New Mexico
close to the boilers. Each of these power
plants alone is able to drive the battleship
at a speed of 18 knots. (A nautical mile,
or knot, is 6,080 feet, as against 5,280 feet
in a land mile.

)

Turbine Electric Plant,

In two separate steel compartments 15

by 45 ft. are located the two turbine gen-
erator sets, each not over 27 ft. long. The
turbine itself is little larger than a hogs-
head of molasses laid over on its side. It

seems almost incredible that this small ma-
chine can generate 16,000 horsepower from
steam.
The engine rooms of most ships of the

past have been a tangle of bending and
curving pipes, and in order to move about
the men had to stoop down to go under
them or climb over them or squeeze be-
tween them. When one of these pipes
burst it practically meant the death of
every man in the engine room. One of
the advantages of these power plant rooms
in the New Mexico is the fact that there

is only one steam pipe in the room, and that

is only 16 ft. long.

Steam Turbine.

In each of these two power plants the
steam turbines make electricity for driving
the battleship. From the outside the most
interesting thing about these wonderful
rotary steam engines, called turbines, is

their small size, their light weight, and the

fact that they are so perfectly enclosed that

you cannot see anything move. A turbine

of 16,000 horsepower when compared in

size and weight with the great triple and
quadruple expansion steam engine that had
been used up until recent years, is practi-

cally a watch charm—a little toy. There-

is only rotary motion in the steam turbine.

Inside the casing are ten wheels arranged
side by side like the coins are kept in a

bank. In the rims of all of these wheels
are hundreds of buckets against which the

steam strikes. The steam enters at one end
of the turbine and dashes against the

buckets of each of these wheels, one after

the other; and as it strikes against this,

buckets the wheels and the shaft to which
they are fixt all turn around. This shaft

drives the electric generator immcdiatcly
adjacent, and in it the mechanical power is

turned into electricity, linn eight copper
wires only slightly larger than a garden
hose convey the 16,000 horsepower thru the

steel walls to the next compartment where
the switchboard is located. Electric fans

in the power plant ventilate the room and
also cool the generator, and the heated air

is pumped outside.

The Switchboards.

When the eight electric wires leave the

power plant room, they go to the electric

switches back of the switchboard. Here
the ship is controlled upon receipt of in-

(Continued on page 183)
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By H. GERNSEACI

June, 1919

mills

In England They Have Already Mooring Towers Used to Take On and Put Off
Passengers and Freight, It Having Been Proved That It Is Easier for an Airship
to Anchor at a Lofty Height Than to Come Down and Dive Into a Shed. This
Illustration Shows How the Woolworth Building or Any Other Building Could Be
Equipt With a Revolving Landing Tower, to Which the Airship«Can Make Fast.
Passengers and Freight Can Then Be Readily Landed. A Project of This Kind

Is Entirely Feasible From an Engineering Standpoint.

WHEN the Zeppelin, that is, the
rigid type of airship, first ap-
peared it bad many inherent
faults. Probably the greatest one
was the inflammable gas carried

in the sectional ballonets.

As fast as the Zeppelins were constructed
they were destroyed mostly by lire due to
electric sparks, which set on lire the in-

flammable hydrogen gas.

Secondly, the landing arrangements as
used by the Germans were very inefficient,

and it was not infrequent that the huge air-

ship became wrecked when coming down to
earth prior to entering its mooring shed.
In the air, the Zeppelin type is safe enough,
and even the severest storms can be ridden
out with comparative safety, that is, all

storms except electrical storms, which not
infrequently set the dirigibles on fire, due to

lightning.

Recently, the English have proposed a
novel manner for landing passengers, and
no longer do the huge airships of the rigid

type descend to earth to discharge their

passengers or cargo. The device used is a
sort of huge hitching post in the form of a
high tower held fast by means of cables
and stays. The upper part of the tower has
a revolving top section with which the nose
of the airship comes into contact, and to
this it is made fast. The passengers and
cargo leave and enter by means of this re-
volving inp and descend or ascend to earth
by means of elevators. These towers are
anywhere from three to five hundred feet

high, and the airship can "land" and make
fast to the tower with comparative safety,

as has been actually demonstrated in Eng-
land.

It makes no difference which way the
wind blows or how hard, the airship will

simply take its position, similar to a wind
vane, where it offers the least resistance

to the wind. It will ride out the most se-

vere storm very readily in such a position

and in comparative safety. This also has
been actually demonstrated.
The fire danger is now being reduced en-

tirely by the use of an American idea,

helium gas, which has approximately the
vain, lifting power as hydrogen, but which
is absolutely non-inflammable.

It - m that for many years to

i the rigid type of airship will probably
be the one destined to carry passengers and
freight, while for a long time, the airplane
will only act as a secondary unit, or as a
feeder. In other words, the airship will be
used to cover long distances, while the air-

plane will cover short distances, bringing
passengers and freight to the central dirigi-
ble depots.

We have today airships with a capacity
of 2,000,000 cubic feet of gas, and it will
not be long until the 5,000,000 cubic foot gas
dirigible will be in use. Aviation authori-
ties think that such airships will be in op-
eration not later than 1923.

When it is considered that the huge pres-
ent-day English airships have a capacity of
2,000,000 cubic feet of gas, and which can
now cover a radius of 4,000 miles with-
out coming down to earth or renewing
their supplies, it will be seen that universal
aerial transportation is a feature much
closer at hand than is realized by most of
us.

There is little doubt that before this year
has ended one or more dirigibles will haw
crost the Atlantic Ocean. Flying at their
present rate of speed, which is sixty miles
per hour, it will be seen that the trip from
London to New York will take only 2 to 2 X/Z
days. The huge 5.000,000 cubic feet of gas
airships will probably fly at the rate of 100
miles per hour. The length of the trip will

then be cut down to about 1 Vz days.
While the aerial tower which we discust

above is probably satisfactory, it has many
objections, the most important one being
that it is an expensive item, and, moreover,
if the airship is to rely upon such a struc-

ture, it will be almost impossible for it to

come down to earth to land passengers
except at such points where the mooring
towers arc located. This is a clear disad-
vantage.

In the accompanying illustration the
writer wishes to advance an idea which so

far has not been tried out. but which can
be readily adapted. The idea is simply to

moor the dirigible by means of four cables,
which are thrown from the aerial flier.

The passengers then will be able to ascend
or descend from the airship by means of

light elevators operated between the dirigi-

ble and earth. These elevators, electrically

operated, need not be very heavy and can
be constructed of aluminum, duralumin, or
some sin b material. The power to operate
these elevators can be taken from the en-

gines of the dirigible itself, and it will b

quite an easy matter to take from fifteen

to twenty passengers on a single trip,

Our illustration shows the city of Lon-
don, in the year 1925, with one of these

dirigibles made fast to the aerial depot :

we see hen- two elevators operating and
taking on passengers and freight I he air-
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The Heart of London as It Will Appear Very Shortly When the Plans Now Undergoing Completion Are Realized. It Having Been
Demonstrated That It Is Very Difficult to Bring Down the Huge Airships to the Ground—Many Zeppelins Having Been Wrecked That
Way— It Has Been Proposed to "Land" Airships on Top of Specially Elevated Stations as Here Shown. The Airship would Be Simply
Anchored by Means of Four or More Steel Cables. Then, by Using a Number of Light Elevators or Lifts, the Passengers as Well as
Freight Can Be Taken on or Put off, as Qur Illustration Clearly Depicts. This Is Not a Dream of Tomorrow, but Plans Are Actually
Under Way to Make This Feature a Realization. It will Be Seen That the Airplanes Merely Act as a Sort of "Feeder" and They Will

Be Used Mostly to Bring Their Passengers or Freight to the Trans-Atlantic Landing Station.

ship shown belongs to the regu-
lar trans-Atlantic Service and
makes the trip between London
and Perth, Australia in 4 l/2 days.
Should it become necessary to

discharge or take on freight at

non-important centers, it will be
a simple matter to moor the air-

ship by means of its cables even
over a city which has no elabo-
rate landing station. Nothing
but four points to which to make
the cables fast are required. The
elevators which are carried by
the airship will do the rest.

Our cover illustration shows a
spectacular method of an aerial
rescue at sea, which immediately
demonstrates the practical use of
these elevators. Indeed, the air-

ship does not need to make fast
to the wrecked airplane ; it will
keep its position simply by run-
ning either one or more of its

propellers in order to keep from
drifting. This is quite simple
even for the present-day airship,
as it is possible by means of its

propellers to hover over a cer-
tain spot even with a strong wind
blowing. In this case, the eleva-
tor cables only are made fast to
the wrecked flyer, the gasoline
tanks of which have been set on
fire. After the elevator cables
are made fast, it will be a com-

f

Photo (c) Western Newspaper Union
This Remarkable Snapshot Shows One of Our Navy's Dirigibles
Rescuing Two Airmen Who Recently Fell Into the Sea with
Their Flying Boat off Key West, Florida. One of the Aviators

Can Be Seen Climbing up the Rope Ladder.

paratively simple matter to take
off the passengers, and, if neces-
sary, the freight, for the Ijuoy-

ancy of the airplane in the water
will probably keep it afloat for
some time. After everybody is

taken off, the elevator is hoisted,

the elevator cables pulled in, while
the airship proceeds on its way.
This spectacular rescue might

seem to be a thing of the future,

but indeed it is not. Our photo-
graph herewith shows that the

very same thing has already been
accomplisht on a smaller scale.

Very recently the United States
Navy equipt its dirigibles with
rope ladders, which made it pos-
sible to rescue aviators from the
sea. That such a move was in-

deed wise, our photograph dem-
onstrates better than words. Our
remarkable snapshot shows one
of the Navy's "blimps" rescuing
two airmen who recently fell in-

to the sea with their flying boat
off Key West, Fla. The nose of
the airship was simply turned in-

to the wind, and after some
maneuvering it finally managed
to get directly over the disabled
flyer. The two marooned air-

men experienced no difficult}- in

grasping the rope ladder and
climbing aboard the airship, none
the worse for their adventure.
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Hunting the U-boats by 'Sound" Proved a Successful and Profitable Allied Naval Game—So Successful in Fact That, Had the War Lasted
Another Year, the Utboats Would have Been Driven Completely from the Seas.

Hujumttiim
o

suriim
\y BREWSTER S. BEACH

O^EEH(d.

THE United States Navy Department.
after nearly two years of the closest

censorship, has just given approval
to the publication of certain data
relating to the development in the

United States during the war of submarine
detecting devices, which were used to signal

advantage by this coun-
try and the Allies in ^^^^^^^^^^
prosecuting and bring-
ing to a successful con-
clusion the campaign
against the German U-

The apparatus may be
termed the coi

work of the General
Electric Company. Sul -

marine Signal Com-
pany, Western Electric

Company, the National ,^^^^^^^^^_
Research Council, as-

sisted and advised by many eminent scien-

tists, engineers and research specialists

—

chief among whom were Drs. \V. K. Whit-
ney, Irving l.angmuir and \V. I) Coolidge,
Prof. R. A. Millikan, Prof. Max Mason, and
others.

Realizing that the prompt solution of the

submarine problem was the key to a suc-

How Yaiafeee Scieira=
ftisfts Beat the <Gemnm»ia

U°Bo^4s
cessful termination of hostilities. Secretary
Daniels, immediately upon America's en-

THIS article describes the effort made by American scientists, under the stress of

tremendous urgency, to invent and perfect an instrument to successfully locate

submarines while in a submerged condition, at a time when every instant of delay

meant further loss to shipping, and the fate of the Allied cause practically depended
on the immediate defeat of German U-boat warfare. The Submarine Detector, as

eventually evolved by them, utilizes old principles in a new and startling way. It is

based on the theory of sound-wave transmission thru the water and depends for its

direction-getting qualities on the peculiar and heretofore little understood faculty of

the human ear to detect the direction of sound by the shifting of that sound from one

ear i<> the other.

trance into the conflict, appointed a special

rd i., devise ways and means to over-
come it.

At the suggestion of Dr. Whitney, direc-

tor of General Electric Company's research

laboratories, a group of scientists was
Formed at Nahant, Mass., under Dr. Irving

Langmuir, where the results of extensive

research activity were put to practical tests

under actual conditions as nearly as pos-
sible approaching those in European waters.

Another group under Prof. Millikan, head
of the Physics Department of the Univer-
sity of Chicago, was organized at New
London, Conn., where the work of both

bodies was later co-or-^^ dinated.

Out of the efforts of
these two groups and
the work carried on in

Schenectady assi sted

by Allied commissions
of scientific men, there
grew the American
Submarine Detector—

a

development of the old
principles of sound
wave transmission ini^mm^^m^^ water in an altogether

new and startling
manner, and just how efficient this "de-

tector" proved we shall sec- later.

The apparatus finally perfected and put

to immediate use, was first designed to

hang overhead from naval craft amidship
below the water line and it depended for

its direction-getting qualities on the pecu-
liar and heretofore little understood faculty
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of the human ear to detect the dircctioa of
sound by the shifting of that sound from
one ear to the other.*

Early Experiments

Every possible application to which elec-

tricity had been put was studied with pains-

taking care by experts during the develop-

ment of the "Submarine Detector," and
many experiments were carried on at New
London and at Xahant with pliotrons, wilh

amplifiers, with the Fessenden oscillator,

which had been developed by the Submarine
Signal Company, and with other similar

instruments, before the proper combination
of the principles of electricity and acoustics

produced the final and successful device

subsequently used.

Specialists in physics and acoustics from
the great technical schools, such as Colum-
bia University and Harvard, from the Re-
search Laboratory of the G. E. Co. and the

W. E. Co., and in fact from all over the

United States, played a prominent part in

the work done, particularly by the New
London Group, altho unfortunately the

armistice was signed before the latest de-

vices developed here could be put into

extensive use on the other side of the

water.

Owing to the interference of sounds
made by the listening ship's own motors,

* Another very interesting point is that when
mounting microphones on each side of a vessel,

the loudness of the incoming sound is equal in

both telephone receivers, i. e.. if a submarine is on
the starboard side of the ship, it will be heard
just as loud from the port side. But. the differ-

ence can be readily detected and very accurately
too, by the phase difference as heard in the 'phones.

In other words, the sound will be heard a fraction

of a second earlier in one ear than in the other.
Small as this difference is, even a green operator
will detect it at once.—Excerpt from Mr. H. Gernsback's editorial in

the October, 1917 issue of this journal.

it was found more practical to stop the

engines when about to take observations
and this added greatly to the effective ranye
of the instrument.
To overcome this obstacle, another de-

vice was developed which could be trailed

off the stern a hundred or so feet ••

where the engine noises of the ship were
out of range and the sound was then
brought into the operator in tin- ship's hold.

A third adaptation of the listening prin-

ciple was an instrument which protruded
thru the hull and was a stationary part of
the vessel's equipment. A somewhat circu-

lar device was constructed for use on sub-
marines, but all of them were used to ad-
vantage.
While demonstrating the device to the

British Admiralty, our American engineers
were asked to study the question of fitting

submarine detection units to airplanes, bal-

loons and dirigibles.

After some experimentation, followed by
more practical tests and conferences with
the Lancashire Group of scientists at Har-
wich, apparatus was developed which met
these needs and many aircraft were equipt

with sound detectors which rendered it

possible for them to follow the course of
the enemy submarine after they had seen
her submerge, a valuable faculty which
suclt craft did not possess until the intro-

duction of the American detector.

Allies Adopt Yankee Invention

However, when the devices had proved
themselves eminently satisfactory after ex-
haustive experimentation here, the Navy
Department organized a special Service
Party under Capt. R. H. Leigh of the

Bureau of Steam Engineering to demon-
strate the detectors to the British Ad-
miralty. Shortly after the arrival of this

party abroad, the American submarine de-

tectors were universally adopted by all the
Allied navies.

It was found to be much superior in
many ways to any of previous develop-
ment, and came to be considered one of the
most effective offensive weapons ever used
against the submarine.
To sum up the results achieved by these

American listening devices it is only neces-
sary to recount a few pertinent points to
illustrate the device's practicability.

In spite of it all, initial experiments
proved slow of entirely satisfactory de-
velopments until the fall of 1917, when it

was decided to go out to sea off Cape Cod
for more thorogoing tests.

The sea was clear of craft as far as the
eye could see—yet the operator with his

ear to the detector distinctly heard a vessel
approaching—nearer—nearer—nearer. The
captain from the bridge eagerly scanned
the horizon with the ship's glasses—nothing
in sight.

"Send a man aloft with powerful glasses,"
he commanded. "The detector has picked
up a craft 3 points on our starboard bow."
The sailor returned. "Nothing in sight,

sir."

"I'll go aloft myself. That boat sounds
as if it were very' near. Why, we can hear
her engine as clearly as if she were along-
side."

Puzzled, the captain returned from the
masthead after a disappointing vision of a
calm and perfectly clear sea.

"How's she coming?" shouted the first

lieutenant down the hatchway.
"Heading straight for us, sir. Sound get-

ting louder every' minute."
There was nothing to do but wait.

The captain pulled out his watch and sat

down. Fifteen minutes—half an hour—an
hour—ticked on !

(Continued on page 167)

Tlhiaitt Oime-MIsiim SkiilbKmeirsiilblle

IN the March issue of this journal there
appeared an illustrated article describ-

ing a newly invented, one-man sub-
mersible boat, intended for purposes of
life saving, locating floating mines and
other purposes. At the time the article was
prepared, the Editors only had the invent-
or's patent to guide them in its preparation,
and the illustration was prepared by one of
the staff artists. But behold ! This strange
animal of the deep really lives, as the ac-

companying photo-

the far-distant Sulu Archipelago.
The makers of the Barringer one-man

submersible, claim, among other things,

that, due to its peculiar construction, no
pressure is required to offset the tremen-
dous external pressure of the water, even
when submerged to such depths as 350 feet,

for which this submersible is practicable.

It is interesting in this connection to men-
tion that the maximum depth reached by
U. S. Naval divers in especially constructed

graphs of the actual

working device
prove. The inventor
of the one-man sub-
mersible is W. R.
Barringer, of Den-
ver, Col., which is a
long way from the
sea, and it puzzled
the Editors how a
rank land - lubber
such as the inventor
appeared to be,

could have the heart
to work out a com-
plete submarine or
anything akin to
that device. But
now the secret is

out, for it appears
that the inventor,
who was formerly
in the United States
Army, had gained
considerable expe-
rience while in for-
eign lands, and he
evolved the prin-
ciples underlying his

submersible boat
while observing the
methods of pearl
and sponge divers in

diving suits and bells, is less than 300 feet.

Moreover, in the ordinary diving suit the
tremendous internal pressure of 130 pounds
per square inch is necessary to remain at

a 350-foot depth for any length of time.
This new submersible diving outfit re-

quires but the normal pressure of 15

pounds per square inch, regardless of depth
attained. The inventor also claims that no
strain is occasioned on the operator, even
after a long period under water. The op-

erator rests on a

Several Views of

One-man Submer-
sible. Intended for

Rescue Work. Lo-
eating Floating

Mines. Etc.

fc. - m

heavy air cushion
and suffers no ill

effects while below
the water's surface.
Further, the ascent
and descent of the
boat need not be
done gradually, as

in the case of the
ordinary' diving suit

or bell, in order to

accustom the body
to the changing
water pressure. On
the contrary, so he
claims, ascent may
be made rapidly,

and the operator's
time is, therefore
not wasted in slow
sinking or rising.

As pointed out in

the previous article,

there are many in-

teresting electrical

features incor-

porated in this de-
vice, including elec-

trical propelling and
steering means, an
electric searchlight
and many other
novel devices.
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Mv Iy inveniions
By Nikola Tesla

V. The Magnifying Transmitter

^.^.. . . : :4.:7»\";^tTO

This Photograph Shows
the Famous Tesla Tower
Erected at Shoreham,
L. I., N. Y. The Tower
Was Dismantled at the
Outbreak of the War. It

Was 187 Feet High.
The Spherical Top Was
68 Feet in Diameter.

AS I review the events of my past life

.'/\ I realize how subtle are the in-

/ \ tluences that shape our destinies.

, \ ) V An incident of my youth may serve

to illustrate. One winter's day I

managed to climb a steep mountain, in com-
pany with other boys. The snow was quite

deep and a warm southerly wind made it just

suitable for our purpose. We amused our-

selves by throwing balls which would roll

down a certain distance, gathering more or

less snow, and we tried to outdo one another

in this exciting sport.

Suddenly a ball

seen to go beyond the

limit, swelling to enor-

mous proportions until

it became as big as a

house and plunged thun-

dering into the valley

below with a force that

made the ground tremble. I looked on spell-

bound, incapable of understanding what had

happened. For weeks afterward the picture

of the avalanche was before my eyes and I

wondered how anything so small could grow
to such an immense size. Ever since that

time the magnification of feeble actions fas-

cinated me, and when, years later, I took

up the experimental study of mechanical

and electrical resonance, I was keenly in-

terested from the very start. Possibly,

had it not been for that early powerful

impression, I might not have followed

up the little spark I obtained with my
coil and never developed my
best invention, the true history

of which I will tell here for the

first time.

Scrapping the World** Engines.

"Lionhunters" have often
asked me which of my dis-

coveries I prize most,

a few technical men,

very able in their spe-

cial departments, but

dominated by a pe-

dantic spirit and near-

sighted, have asserted

that excepting the in-

duction motor I have

given to the world

little of practical use.

This is a grievous

mistake. A new idea

must not be judged

by its immediate re-

sults. My alternat-

.

Note the Huge Size of
the Structure by Com-
paring the Two - story
Power Plant in the Rear.
The Tower Which Was
to be Used by Tesla in
His "World Wireless,"
Was Never Finished.
Ilustration Opposite
Shows It Completed.

This depends on the point of view. Xot stroked his chi

and altho considerable resistance had to be

overcome and opposing interests reconciled,

as usual, the commercial introduction could

not be long delayed. Now, compare this situ-

ation with that confronting my turbine, for

example. One should think that so simple

and beautiful an invention, possessing many
features of an ideal motor, should be adopted

at once and, undoubtedly, it would under simi-

lar conditions. But the prospective effect of

the rotating field was not to render worthless

existing machinery; on the contrary, it was

to give it additional

value. The system lent

itself to new enterprise

as well as to improve-

ment of the old. My
turbine is an advance of

a character entirely dif-

ferent. It is a radical

departure in the sense

that its success would mean the abandonment
of the antiquated types of prime movers on

which billions of dollars have been spent.

Under such circumstances the progress must
needs be slow and perhaps the greatest im-

pediment is encountered in the prejudicial

opinions created in the minds of experts

by organized opposition. Only the other

day I had a disheartening experience when
I met my friend and former assistant,

Charles F. Scott, now professor of Elec-

trical Engineering at Yale. I had not

seen him for a long time and was glad

to have an opportunity for a little chat

at my office. Our conversation

naturally enough drifted on my
turbine and I became heated to

a high degree. "Scott," I ex-

claimed, carried away by the

vision of a glorious future, "my
turbine will scrap all the heat-

engines in the world." Scott

i and looked away thoughtfully, as though mak-
kh^^hbhkk^bb ing a mental calcula-

tion. "That will make
quite a pile of scrap,"

he said, and left

without another
word

!

I 1/ IGINE a man a century ago, bold enough to design and actually build a huge totver
* with which to transmit the human voice, music, pictures, press news and even power,
thru the earth to any distance whatever without wires! He probably would have been
hung or burnt at the stake. So when Tesla built his famous tower on Long Island he was
a hundred yeari ahead of hit time. And foolish ridicule by our latter day arm-chair
"savant*," ilm^ not in tin- least mar Testa's greatness.

The titanic brain of Tesla has hardly produced a more amazing wonder than this

"magnifying transmitter." Contrary to popular belief his totver was not built to radiate
Hertzian wave* into the ether. Telia's tyttem sends out thousands of horsepower thru
tin- earth he has thoum experimentally how power can be sent without wires over dis-
tances from a central point. \or is there any mystery about it how he accomplishes the
result. His historic V. S. patents and articles describe the method used. Testa's Mag-
nifying Transmitter it truly a modern lamp of Aladdin.

EDITOR.

ing system of power transmission came at a pi il mo-
ment, as a long-sought answer to pressing industrial questions

lowed the inborn instinct to impro

(( ontitwed mi pag

Copyright. 1919. by E. P. Co. All rights reserved

Mr. Testa's articles started in our February issue

"Aladdin's Lamp".

These and other in-

ventions! of mine,
however, were noth-

ing more than steps

forward in certain

directions. In evolv-
^™ ing them I simply fol-

the present devices without

148)
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THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA.TOWER BUILT ON LONG BLAND. EIGHTEEN YEARS AGO^ WOULD
r
HAV|

LOOKED COMPLETED. FROM ITS APPEARAND NOBODY
q
WOULD ^FE^ WTJT WAS^TO K USED
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IIEH Glass Momb:
By H. WTOFHEILB SECOR

YOU probablj remember the old mil-

age about "people who live in glass

houses, should"—etc.—but the latest

is the filming of talking motion pic-

tures in all-glass houses or studios,

and the process has been invented by one
—David O. Royster of St. Louis. Mo., the
"show -me" state. Mr. Koyster's scheme
covers an improved method and apparatus
for synchronously making motion pictures

and sound records.

As the inventor points out, it has here-
tofore been very difficult, if not indeed im-
possible, to make talking motion pictures

which would bear a perfect synchronous
relation to each other when reproduced,
for the reason that the camera used in tak-

ing the motion pictures must necessarily be
located a certain distance away from the
object to be photographed, and being that

the sound recording device is located adja-
cent to the camera in order to operate in

synchronism with it, the distance between
the receiver on the sound recording appa-

Thus motion pictures can be made by nat-

ural light ; means are also provided for

concentrating the sounds produced by the
speakers, which sounds are telephonically

transmitted to the sound recording device,

such as a phonograph, located adjacent to

and operated synchronously with the mo-
tion picture camera.
As is the practise in all of the larger

studios, the camera and other appurten-
ances, such as the sound recording phono-
graph, etc., are mounted on a wheeled
truck, which may be moved along a track,

or set of tracks, so as to take either "close-

ups" or normal focus pictures, as desired,

also to make changes quickly. Some stu-

dios utilize a small electric car fitted with
a motor and controller, so that the camera
man or his assistant can readily move the
camera toward or away from the stage, as
the occasion may demand. You have prob-
ably seen at one time or another a motion
picture where the objects came up rapidly
toward you, until the actress' face, for in-

toward the microphones or sound detect-
ors, which effect is intensified by an elec-

tric exhaust fan at the top of the glass-

enclosed stage, as shown in the diagram
and illustration herewith. The battery of
microphones which pick up the sounds at

the ceiling of the stage are connected up
with a telephone line which leads to the
electric recorder on the phonograph beside
the "movie" camera, there being a rigid

mechanical connection between the camera
and the phonograph to ensure synchronism.
Owing to the peculiar and unusual light-

ing arrangements with this form of all-

glass stage, the "setting" or other scenery
is placed back of the stage, so as to allow
the daylight to pass over it and thru the
glass to illuminate the stage proper. Some
props and furniture can of course be placed
directly on the stage. It is understood that
where the light is not sufficiently strong for
the taking of motion pictures, the stage can
be lighted artificially. The degree of sound
transmitted by the microphones fitted over

The Secret of Perfect "Talking Motion Pictures" Lies In the Proper Synchronism Between the "Pictures" and the "Voice," and Also In the
Clarity and Even Tone of the Speech Reproduction. All Three of These Problems Have Been Solved by the Invention of the Glass Enclosed

Stage Here Illustrated.

ratus, and the actors being photographed,
is such that the sound waves in traveling
from the object to the recorder, do not
reach the latter for an appreciable length of
time. As a result the recorded sounds are
not exactly synchronous with the pictures,
when these sounds and pictures are later

reproduced in the theater projector. And
besides, with such an arrangement the
jound waves are insufficient in volume t..

make a clear and strong record on the disc
•r cylinder of the talking machine.

Mr. Royster, in his scheme, provides a
transparent glass studio stage, or all-rjlass

house, if the scene requires it, which is oc-
cupied by the objects to be photographed.

stance, was as big as the entire screen.
This effect is obtained very easily by mov-
ing the car toward the scene. Scenes or
settings which fade away, causing the ob-
jects to become smaller, are taken in the
reverse manner, i. e., by moving the cam-
era away from the stage while the picture
is being taken.

I here is provided in the present scheme
a powerful motor-driven electric blower
under the studio floor, which projects a
strong draft of air upward thru a series of
gratings in the stage floor, and the power-
ful upward vertical movement of the air
thru a series of openings in the glass roof
carries the sounds of the voices upward,

the stage may be modulated by means of
adjustable valves placed in front of the mi-
crophone, and also by opening more or
less of the by-pass valves in the glass inner
ceiling, which permits some of the air-

conducted sound waves to pass between the

two ceilings and out thru the fan chamber.
The apparatus as here described is com-

paratively simple, can be easily operated,
does not require artificial light, and motion
pictures and sound records of absolute syn-
chronism can be readily made at any dis-

tance from the object within the focal

length of the camera, claims the inventor.

All things considered, it would seem to

presents a new and successful "Movie" idea.
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This Portable Wireless Telephone Was Perfected by W. W. Mac
farlane, of Philadelphia. Photos Shew Mr. Macfarlane with His
Invention and Stove-pipe Aerial. With This Two Persons May

Hear the Conversation Being Carried on Fifty Yards Away.

Photos by Int. Film Service

11 Up Wifey onu tine "Stov

A MAN with a box slung over his shoul-

f\ der and holding in one hand three

J % pieces of stove pipe placed side by
•*- -^ side on a board climbed into an

automobile on East Country Road,
Elkins Park. Pa.
As he settled in the machine he picked up

a telephone transmitter, set on a short

handle, and said

:

"We are going to run down the road.

Can you hear me?"
Other passengers in the automobile, all

wearing telephone receivers, heard a wo-
man's voice answering : "Yes, perfectly.

Where are you ':"

By this time the machine was several hun-

dred yards down the road and the voice in

the garage was distinctly heard.

This was one of the incidents in the first

demonstration of the portable wireless tele-

phone outfit invented by W. W. Macfar-
lane, of Philadelphia.

Mrs. Macfarlane, sitting in the garage
back of the Macfarlane home, was talking

thru the wireless telephone to her husband,
seated comfortably in a moving automobile

500 yards away.
The occupants of the car were a chauf-

feur, a reporter and a photographer. All

wore the telephone receivers and could hear
everything Mrs. Macfarlane was saying.

The chauffeur had no other apparatus than
the receiver with the usual telephone cord
attached by a metal clip to his steering

wheel.
Lying beside Mr. Macfarlane was the foot-

square box, the only "secret" in the whole
demonstration. What is in the box is the

inventor's mystery. This box weighs about
twelve pounds. The other machinery used
consisted only of the usual telephone trans-
mitter and receivers and the three pieces of
stovepipe standing erect on a plain piece

of board. This forms the aerial of the

apparatus.
Before starting on the automobile demon-

stration of his wireless telephone Mr. Mac-
farlane stood in the garage and directed the
movements of a soldier in a field more than
200 yards away from him. This soldier
assistant had a pair of telephone receivers
over his head, connected by a wire with two
metal clasps to his rifle (see photo here-
with). He marched and halted and about-
faced and left shouldered arms out there

in the field the instant Mr. Macfarlane gave
the order thru his little hand wireless 'phone

in the garage.
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Mr. Macfarlane said he would make no
fanciful predictions as to what his simple,

portable wireless telephone might do.

"There are all kinds of possibilities in it.

he continued. "If this could have been ready
for use in the war, think of the value it

would have had. A whole regiment equipt

with the telephone receivers, with only their

rifles as aerials, could advance a mile and
each would be instantly in touch with the

commanding officer. Xo runners would be

needed. There could be no such thing as a

'lost battalion.'

"No high power is necessary' to operate

this wireless. I am using one-tenth of an
ampere in this experiment here and t':e

results you see are so good that the voice

carries as well as on the usual wire tele-

phone. The telephone system uses about
one-fourth of an ampere.

"I am working on a new theory in elec-

tricity, and in wireless. I think the ac-

cepted principle of the waves is only part

of the story- There is something else. It

is that something else that I am utilizing.

There is no supplementary current in this

system as in the usual wireless operation.

There is no static and no interruption."

An umbrella, Mr. Macfarlane explains,

will serve as well as a rifle for an aerial.

"A plain citizen carrying a small handbag
containing the compact wireless outfit and
with his umbrella held aloft can walk along

the street talking with friend wife at the

house at the other end of the city," he said.

"How costly would this outfit be?" he was
asked.

"Nothing new is used," he explained.

"All the apparatus fits in with existing de-

vices. Everything needed for the outfit

could be bought for probably $15."

"My apparatus here is rather crude and
not all the quality of current is obtained

that I can get," he continued. "But it is no
wild dream to say that a man riding on a
train to New York can telephone his wife

about bringing a friend home for dinner

by using this device. It will be perfected

thus far before very' long. This apparatus

here needs improvement, but it demon-
strates the practicability of the thing. Even
now I can connect up the end of the wire-

less in the house with the existing telephone

system and thus can talk from my automo-
bile with any person in the city."
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Tiin\°(Cain\M©dleIls=A New Airtt

By GEORGE HOLMES

IMAGINE ii" you can on oik- -ide a

scene, wildly confusing, resembling a
rubbish heap of every conceivable sort

of lin-can, from the tomato to dainty
tin-boxes which once upon a time held

My-Lady's peach and cream complexion.
Picture, on the other hand, a scene with

beautiful, splendid and practical toys, such
as money could not buy. all evolved from
these same tin-cans and boxes, with a little

touch of imagination, inventiveness and
mechanical knack, plus a pair of pliers, a

soldering iron and the transformation is

complete.
The originator and "wizard" of the tin

can toys is Mr. Edward Thatcher, of Teach-
er-' College, Columbia University. It was
he who hit upon the novel plan of utilizing

waste tin-cans and from them making
amusing, decorative and instructive play-

things. He gave an inkling of this new art

to bis classes at Columbia and the students
took it up with such zeal that these models
were eligible for the recently successful
public exhibition at the Art Alliance Gal-
leries.

As his bit in the war, Mr. Thatcher was
1 in having this artcraft introduced

in the hospital- both here and abroad: and
so helped the wounded soldiers to rind a

remunerative and amusing pastime which
greatly aided in keeping their minds off

their troubles. Even -neb men as were
suffering from shell -hoik took to the tin-

can tovs; it would seem at first impression
that they could not stand the noise of the

hammering on the cans, but the re

prosed the rule. In eases where tiny would
jump if a match box were dropt,

seemed not in the least inconvenienced by
the sound of the constant tinkering of the
tin-can artists and would work all day in

the "toy-shops."
The possibilities of this new artcraft are

practically unlimited. Where heretofore
the wounded have occupied their time in

the making of these toy model-, the art is

spreading the country o'er and will be one
"! the subjects taught in many schools.
Some of the models here shown have been
duplicated by ten-year-old boys at the Edge-
water Manual Training School.

Most interesting of all is the composite
\ iew showing a toy Army Truck—"before
and after." All the various forms of cans

-are to construct this truck are shown
on the left, while on the ri^ht may be seen
the completed model. The body of the
truck was made from the -ide of a "Wes-
son" oil can. the wheels were made from
evaporated milk cans, the seal from a cocoa
box and the hood and radiator from an
olive oil can. The indentations for the
radiator, t,i resemble the cooling tube-.

were faithfully reproduced by punching
many hundreds of holes so a- to -:ive it

that "corrugated" appearance: I think that
would be the proper word, still not envying
the Ion:.' and tedious task it must have

to put all those holes into for should
we say " euce. The radiator
cap came from the top of a tooth paste

and the side lamps and tail-light from
-crew i irious olive oil cans.

Drifting back to our war atmosphere
we have the -team tractor pulling a "Giant"
gun The tractor was brought to life from
tbe-e various items: The fire-bos and

platform from a much abused sardine box,
the boiler from another olive oil can. the
-team whistle from the top of a "Lyons
Tooth Powder" can. wheel- from evap-
orated milk cans and the roof from the

side of a square tin. The dummy driving
wheels are made from the top cover- ii

"Crisco" cans, soldered together -o a- to

make a sort of pulley face for the driving
cord. The long-range gun was built from
a shaving-stick box. with the evaporated
milk cans again doing duty as wheels.
These model toys are not self-propelling

but could easily be made so. It would
seem that Mr. Thatcher was born to the
model business. He has constructed many
real "live" models that work by them
selves, notable amongst these being a large

-ize model of one of the Pacific Coast
"mallet type" locomotives, that runs under
ns own power. The author also had the

pleasure of seeing a model "tractor." built

along the lines of the one constructed from
tin cans, only this one was made of brass

and ran under its own -team.
Mr. Thatcher has found it advisable to

write a book on this interesting subject

which undoubtedly will find a yreat demand
when it comes off the press. And so we sei

this new "rage" equally successful with the

younger classes as well as at the Teachers'
College at Columbia, where, among societj

folk-, they call it "occupational therapy."
(Tlu- Editor will be pleased to receive

' photos of tin-, tin models of electrical

things. To mention a few that our readers
ran readily construct: Telephone, electru

generator, electric locomotrve, radio sets,

airs/tips, etc.— I' m rOH. i
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Ps^ctticsil Oectbriicisiini

THE world has never before wit-

nest the vast opportunities that at

the present moment lie before the

people of the United States. Europe,

with its shell torn territories and

completely exhausted stocks of raw and tin

ished materials, turns to the < •"<- country

in the whole world fitted to rehabilitate its

wastes and reconstruct its shattered indus-

tries.

America has a gigantic task before it—
not onlj to feed practically the whole world,

but to rebuild a great portion of it. The
real business men. the men of creative gen-

ius and untiring skill, realize the enormity

of the job they must undertake. They
know that if the U. S. meets the tc-t. a

period of wonderful prosperity is open at

its door. The one problem that confronts

the business executive to-day is that of

labor—skilled labor. Can we turn out

enough trained men to meet the tremendous

demand?
In no other field is die need of thoroly

trained men more apparent than in the

electrical world. On ever) side comes tin;

, i
>. for the trained electrician, the man of

action, with vim and vigor and the "knowl-

edge of how to do things." Dail) we read

the marvelous accomplishments of the

wonder of the age—ELECTRICITY. This

power in the business life ol to-da\ will

play a leading role in the world'- recon-

struction. The United States i> rapid!} de

veloping its own natural resources and

enlarging its field of endeavor—to say noth-

ing of the vast power houses, the new elec-

trified railroads, and the thousands of other

electrical needs of Europe. It i- to the

young man of to-day who is now consider-

ing what vocation to take up and who will

he the worker of to-morrow, that we look

with expectant eyes.

Dr. Charles 1'. Steinmetz, Chief Consult-

ing Engineer of the General Electric Com-
panv. has said that. 'The world needs men
who know something of electricity, of the

operations and control of electrical power.

It need- men more every year, its verj

existence depends on the electrician."

In tlu greatest city of the United States,

in its very heart is located a school, whose

aim- and purposes are to teach men. both

young and old and from every walk of

life, the How and Why of electricity by the

greatest teacher known—that of pelting

knowledge by actual experience.

V trained man is the finished product.

our who understands the problems coupled

with a broad experience in electrical en-

gineering.
Theory is a necessity, hut tin- busy world

,1 our- wauls more than theorist-. He
who is able to supplement his theoretical

knowledge with the proper proportion of

practical, do-it-yourself-knowledge, is the

man who will get most of the world's re-

wards.
The school which has thus revolutionized

educational methods has struck the happy
medium of combining enough theory with

practical work to turn out first-class elec-

tricians in the shortest possible time.

{Continued on [>ayc 1?3 I
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lose-Ups ©f New
Movies

ciieinxfMic

By GEORGE VAHOERBE1LT
THESE up-to-date crooks had the

best of everything, including a regu-

larly equipt radio set. I>ut ere they

could use it to decoy ships to disas-

ter, bis and powerful "Reggie" had

the strangle hold on our pirate Wireless

Operator. Tho there were no women
present, curls were in vogue in the radio

.-hack, as can be seen in the accompanying
photograph, showing the artistic hook-up
of the set
Whatever else may have happened to

him, he had brawn and muscle ! That, and

Tlhe Role of Electa"!*:-
ity aimed! Scnemtce ami ftltae

Modera Photoplay
As the gay and dashing Lothario he goes

to a ball, and yets into a scrap over a girl

and has to exit via the house-tops to es-

cape the "Bulls."
Good luck seems to beckon when a rich

aunt dies and leaves him a fortune. But

nol for Reginald! He must come to her

funeral in order to get the money, and

are bent on robbing a millionaire and his

daughter, who are on board.
Reginald saves the millionaire and his

daughter from the dire fate the crew has
in -tore for them. He wins the girl's hand,
heart and soul, and in matrimony he
believes he has conquered the jinx at last.

But a year later Reginald and his wife are
blest with triplets, and Reggie, superstitious
cuss, ventures to believe that the jinx has
had something to do with that.

In our next movie we come upon a fair

and real live "Radioette." The beautiful

that alone, saved Reginald Jones in the
new Fox Film, "Never Say Quit," when
he ran afoul of a gang of crook- on board
a ship in search of sunken treasure-.
The "JINX" was his constant "paL" It

started by his being born on a Friday, and
the thirteenth to boot, and to together
some one had made a big mi-t;iki\ From
the very first he wa- in trouble, his child-
hood was one nightmare. As he grew older
it only made matters worse.

the jinx sees to it that he never gets there.

On his way he is robbed by pickpockets,
his eyes are blackened, and he i- bruised
and walloped until he think- his head is in

his -hoc-. He misses his train after many
harrowing adventures, and so the fortune
goes to charity.

To replenish his empty wallet. Reginald
sets out on a voyage after sunken treasure.
Adventures befall him again, for the crew
turns out to be a gang of crooks. They

daughter of an over-indulgent and elderly

millionaire. She is abducted by a band of

crooks and taken to a desert island to await

the payment of a fabulous ransom by her

father—or on his failing to pay it, to for-

feit her life. BUT—she knew "Wireless,"

or, as us "hams" now call it. "Radio," and
thru this knowledge outwitted the despera-

does' well-laid plans, gaining a hubby there-

by, as can be seen in Metro's latest photo-
(Continued on page 161)
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Electro-Therapeutic Ward at Bordeaux, France, Showing the
Application of Intensified Rhythmic Faradization by Professor
Bergonie. Altho Muscles Are Contracted Violently During

This Faradization, the Patient Feels Hardly Anything.

A Wounded Soldier With a Fractured Leg Undergoing Intensi-
fied Faradization In Order to Reconstltuate the Muscles of the
Calf of His Leg. He Was Able to Walk Without a Cane

Within Fifteen Days After the Treatment Started.

ifh

Paris, April, 1919.

X-RAYING AIRPLANE.

MANY great personalities of the

aeronautical world have recently

witnest the baptism of the "Aero-
chir" (from aero and chirurgeon)
at Issy-Les-Moulineaux, near

Paris, at the trial of an airplane used for

X-raying chirurgical purposes.

The new machine came thru the air from
Yille-Coublay, having been in the air for

over an hour. This
flying ambulance,
which can bring
medical aid rapidly

to the wounded, was
designed by MM.
Nemirovsky and
T i lui n t and is

painted with the
conventional Red
Cross. It carries all

the chirurgical mate-
rial such as instru-

ments for operating,

sterilization, etc., all

X - ray machinery,
such as a spark coil,

transformer, X-ray
tubes, fluoroscope,

as well as the per-

sonnel capable of
putting the appa-
ratus to work im-
mediately. The at-

tendants comprise a
pilot, chirurccon
and a professional
X - ray man. The
entire apparatus
does not weigh more
than 700 kilograms.
In peace times a
machine of this kind
may be used with
great success in case
of catastrophes, rail-

road accidents, ex-
plosions, etc., which
may take place in

an isolated spot. In
the colonies the
"Aerochir" will find

large application

;

colonies naturally
not being well pop-
ulated and having

B^ JACQUES B©YI£R
Paris Correspondent, ELECTRICAL EXPERIMENTER

few doctors, located in widely separated

points, it will be an easy matter to bring
quick aid to patients by means of the

"Aerochir," to which distances are imma-
terial.

DR. BERGONIfi'S NEW RHYTHMIC
FARADIZATION.

Many wounded soldiers in the war have
seemingly recovered, with the exception of
certain muscles which refuse to resume
their normal work. Formerly the best

method to make these muscles return to

normal conditions would be by means of
continuous muscular work, as suggested by
Dr. Bergonie. One method required pro-

fessional work or agricultural occupations

every day for an indefinite time of the af-

fected members in order to reconstruct the

muscles and put them on a normal basis

once more. Unhappily, it is not always
possible to do this, be it on account of

nervous fatigue which sets in rapidly; be it

by unseasonable weather, or also where the

muscles are so situ-

ated that bodily
work will not profit

them greatly.

For that reason,

Dr. Bergonie has
brought into being
what he calls an in-

tensified Rhythmic
Faradisation, which
makes it possible

for the wounded to

develop their mus-
cles in a remarkably
short time. More-
over, such treatment
gives the muscles a

very strenuous in-

voluntary exercise

produced directly by
the electrical cur-

rent.

From the electri-

cal standpoint, the

alternating rhythmic
faradization utilizes

very sharp waves of
a frequency giving
rise to a moderate
convulsing action
(50 to 55 per sec-

ond). The current
is produced by a
special coil with a

well - regulated vi-

brator, the coil it-

self giving no
sparks. The waves
under pressure of
between 12 and 14

volts maximum have
a periodicity of 15.

By means of a
standard metronome
the current is dis-

(Cont. on page 151

)
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r Asttroimoinmy
By ISABEL M. 1LEWHS

/ . S. A 11. al Observatory

II
a raj of white li^ht from the sun i-

past thru a spectroscope, which con
-i-i.- essentially of a glass prism or
chain of prisms, it i- broken up into
its component ra> - of different wave-

lengths which arrange themselves in an
orderly hand of variegated colors: rod.

Tfrhe Evolution of tike

Stairs

from the light of this central core the

particular ray- of which they themselves

Most of the chemical elements exist-
ing in the sun's atmosphere have been iden-
tified

a
by comparing the <!ark absorption

jines in the solar spectrum with the lines
in the spectra of terrestrial elements pro-
duced in our laboratories. It has been
found that all the elements thai exist on

our own planet occur also in the
sun and the same elements that
exist in planet and sun enter
into the compi isition of the stars.

orange, yellow, green, blue, indigo and vio-
let gradually blending one into the other
crosl by a great Dumber of fine dark lines

known as the Frauenhofer lines or absorp-
tion lines of the solar spectrum. The
shortest wa\e lengths lie in the violet and
the Ipngest wave lengths in the red end of
the visible spectrum. Below the red lie the
infra-red and beyond the extreme violet the

ultra-violet rays, both invisible to the
human eye but rendered visible to a certain
extent by means of photography and spe-
cially dyed plates.

According to the first law of spectrum
analysis an incandescent solid or liquid or
gas under very high pressure gives a con-
tinuous spectrum, that is. an unbroken hand
of variegated color. If however,
cooler gase- intervene between

2. Eta Lonis— Helium Approaching Solar
Typo (Harvard Type A.

i t. Hydrogen Lines
Have Increased In Intensity. Helium Also
visible But Fainter Than Above and a Fev*

Metallic Lines Begin to Appear.

u* and the source of the contin-
uous spectrum, they will ab-
sorb from the light beyond the particular
rays of which they themselves consisl and
as a result the continuous band of color will
he crost by a series of dark lines called
absorption lines, belonging to the cooler in-
tervening gases. To every chemical ele-
ment belongs its own characteristic lines in
tl>«- -pectrum and no two elements ever
have any line or group of lines in common.
Applying these principles to the sun. the

central core, consisting either of an incan-
• solid or liquid or gas under high

pressure (most probably the latter i. emits
the continuous hand of light known a- the
continuous spectrum. The cooler ga
the surrounding solar atmosphere absorb

consist and thus produce the multitudinous
tine dark lines known as the absorption
lines. It is upon the position of these dark
lines that w c depend for our knowledge oi

the physical condition of the sun, for ob-
viously, there is nothing in the continuous
band iif- color itself to give us any clue to

the nature of the substances from which
it originates. If, as sometimes happens, the

continuous spectrum is crost by bright lines

instead of dark lines, it shows that the in-

ter, cning source of light is hotter than the

source beyond. An incandescent gas at low
pressure, such as incandescent hydrogen.
gi\es a bright-line spectrum or emission
spectrum consisting of bright lines upon a
dark background. Such a spectrum shows

I. Beta Geminorum (Pollux! Solar-type K'
Slightly More Advanced In Type Than Our

Own Sun Which Belongs to Type G.

IIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIHIP

By passing a ray of light from
a far distant star thru the
spectroscope and producing its

spectrums, it becomes possible to

compare the positions of its characteristic

lines with the lines of the same elements in

the solar spectrum. It is in this wax that

we learn the nature of the atmospheric
gases of the stars. It must be remembered
that it is the surface conditions of the stars

and their outer gaseous envelopes thai can
he studied by the spectroscope. From tin-

star's deep interior we receive only the con

tinuous band of color.

The first general classification of the stai-

according to their spectra was made by
Father Secchi, the Italian astronomer, and
was publisht in 1849. It was the result

of a study of the visible portion of tin-

that the body emitting it is »a true gas.

Nebulae give such a type of spectrum in-

dicating that they are true gases. If, more-
over, the central core of the sun could be
suddenly blotted out the dark lines of the
solar spectrum would immediately appear
as bright lines on a dark background, for
they belong to incandescent gases, the ab-
sorption lines appearing dark by contrast
with the more- intense light beyond.

It is upon these principles of spectrum
analysis that our knowledge of the physi-
cal constitution of the stars depends. The
sun is simply one of the stars and the solar
spectrum is duplicated almost line for line
in a certain type of star known as the solar

spectrum with a small telescope and only
stars showing dark absorption lines were
studied. Since that time more elaborate
classifications of stellar spectra have bei n

made—chiefly at the Harvard College ob-
servatory, where many thousand spectro-

grams (photographed spectra) have l>

studied and classified. The Harvard cla

fication of star spectra has now been gen-
erally adopted by all astronomers The
importance of the work done along this hue
at the Harvard Observatory can be judged
by the fact that the Henry Draper cata-

logue of stellar spectra now in process of
publication by this observatory gives the

Spectra of t~,eo hundred thousand stars.

The first two volumes of the

II

1. Rlgel (Beta Orion.,)—A Helium Star
Shewing Strong Absorption Line of Hydro-
gen (to Lett) and Helium (Near Center)
and Absence of the Metallic Lines Char-

acteristic of Solar Type Stan.

catalogue, which consists of

nine volumes in all, are
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already in prim. I hi- great value to astron-
omy of this monumental work, which was
undertaken and completed under the per-

sonal direction and supervision of the noted
director. Prof. E. C, Pickering, just de-

ceased, can hardl) be overestimated This
detailed classification of star spectra shows
forcibly thai evolution i- in progress among
the stars. As to the exact order in which
the evolution i- taking place, there is still

some doubt, but of the gradual transition

from type to type in whatever order the

evolution is progressing there can be no
doubt. According to the classification of

2. Alpha Taurl (Aldebaran) Advanced
Solar-Type K5. Note: The Comparison
Spectrum Shown Above Is That ot Titanium.
The Spectrum of the Star It Superimposed
Upon the Comparison Spectrum. Note In

Above Spectra the Great Intensity ot the
Lines ot the Metallic Elements Which In the
More Advanced Types Have Become Stronger
Than the Absorption Lines of Hydrogen
Which Dominated the Spectra of Earlier
Type Stars. As the Absorption Lines of the
Metallic Elements Increase In Intensity the
Color of the Star Becomes More and More
Tinged With Red. Solar Type Stars Are
Cooler (Superficially At Least) and Have
Denser Atmospheres Than Stars ot Type 1

(Helium and Hydrogen Type Stars).

Vntares and Betelgeust are noted firsi mag-
nitude stars of this class Typ< l\ consists

of deep red Mars, whose spectra are also

banded or fluted, but the bands are due in

this case to compounds of carbon. Their

relation to the other types i- somewhat
uncertain, but they an- believed to In- con-

nected with solar type stars by a chain of

development independent of stars of the

third type. That is, some solar star- de-
velop into type HI star-, others into type

IV stars. Stars of this latter class are all

very faint and very disiant. It is believed

that they are giant stars in absolute magni-

I> r hydrogen and helium around the
siar. With the total disappearance of the

bright lines and bands and the -trengthen-
oi tin dark line- of helium and hydro-

gen, type passi s over into type B, to

which belongs the beautiful blue white he-

lium stars often called Orion star- because
so many stars of this constellation are oi this

type. These -tars base the hottest tem-
perature and the rarest atmospheres of all

the stars. The only absorption lines promi-
nent are those of helium and hydrogen.
There are a number of subdivisions of this

type depending upon the relative intensity
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Father Secchi, which is useful for quick
and approximate classification, the star- arc-

divided into four classes or types. To Type
I belong all the bluish white or white he-
ium and hydrogen stars. These stars are
believed to be the hottest of all the stars,

and their atmospheres consist almost en-
tirely of helium and hydrogen gases. To
this class belong the Orion (helium) and
Sirian (hydrogen) stars such as Rigel.
Sirius and Yega.
Type II consists of the solar stars yellow

or orange in color, whose spectra are domi-
nated by the absorption lines of hydrogen
and the metallic elements. They are gen-
erally considered to be lower in temperature
than type I stars, and their atmosphere-

tude. their faintnes- being due to great
distance.

The Harvard classification is much more
complete than the above. It rests upon the

behavior of certain groups of lines that

vary in intensity as the evolution pro-
gresses. It also assumes that the evolution
of the stars starts from the gaseous nebulae
and is in the direction of the late type red
stars.

rhe spectra of the gaseous nebulae con-
sists of bright lines of helium, hydrogen
and nebulium upon a dark background.
They are therefore true incandescent gases
under low pressure. The first link connect-
ing the nebulae with the stars appears to

be the bright-line stars not recognized in

of the lines of the two gases. Toward the

end of the type the hydrogen lines have be-

come more intense than the helium lines,

and faint metallic lines have begun to ap-

pear until by gradual transitions the hy-
drogen stars appear known as type A, or
Sirian stars, after Sirius. a noted star of
this type. The helium lines are now en-

tirely gone and ihe spectrum of the star is

entirely dominated by intense absorption
lines of hydrogen. Four strong lines of
this element exist in the visible spectrum
(see diagram 1 ) and the series extends
rythmically far into the ultra-violet. These
stars are intense white in color and their

atmospheres are composed almost entirely

of incandescent hydrogen. As the type

VIOLET
END

or Flutlngs Are Sharp Toward the Violet and Shade Away Toward the Red. There Is a Fourth Class of Stars Known As Type IV

Secchl"s Type III. Harvard Type M Star.

This Class Is Divided Into Giant (Type Ma)
Stars and Dwarf (Type Ml-) Stars—Color.
Deep Red. The Spectrum Shown Is That of

a Typical Giant (Ma) Star of This Class—
Betelgeuse or Alpha Orlonis. The Portion
of the Spectrum Shown Is In the Blue
Region. Note the Heavy Absorption In This
Portion of the Spectrum and the Fluted or

Banded Appearance Due to the Presence of

Compounds of Titanium Oxide (Character-
istic Also of Sun Spots and Indicating Com-
paratively Low Temperature). The Heavy
Absorption of the Blue Rays Gives These
Stars Their Deep Reddish Color. The Bands

Harvard Type N or Carbon Stars, in Which_ the

Direction of the Shadings Is Reversed. These Stars Are Also Very Deep Red. Few In Number and Very Distant, the Brightest Known Being Only a Filth Magnitude Star.

are denser and more extensive and filled

with the vapors of many elements. The
-un is a star of this type, and to this type

also belongs such first-magnitude stars as

Capella, Arcturus and Aldebaran. Type
III consists of late type stars with banded
or fluted spectra due to the presence of
metallic compounds, chiefly of titanium

oxide which appears to dominate the spec-

tra of stars of this type and indicates a

cooler atmosphere than exists in the earlier

type stars, since compounds of the elements

can only form at comparatively low tem-

peratures. The absorption is strong in the

violet end of the spectra of such stars,

therefore they are deeply reddish in tinge.

Bit I'niiini !:i.«.i ifMM
Spectrum of a Calcium or Harvard Type F
Star—Alpha Canls Minorls (Procyon) In-
termediate Between Secchl's Type I and
Type II Stars. Color White Tinged with
Yellow. The Portion of the Spectrum shown
Runs From the Blue Green At the Right
to the Extreme Violet At the Left. The _
Two Dark Bands At the Extreme Left Are I
the Strong Absorption Bands ot Calcium So ^Kmt^mm 1 KHII
Prominent In This Type. The Other Three VIOLET END
Dark Lines Are Absorption Lines of Hydro- .

en. A Fourth Line of Hydrogen Is Also _ . _ . „ . . ..

Present So Close to the Second Calcium Band That They Appear Practically As One Band. The Metallic Lines Now Appear Closely Packed Together and of Growing Intensity

This Type of Star Is Dominated by the Absorption Bands of Calcium and the Absorption Lines of Hydrogen Which Are Stronger Than Any of the Metallic Lines.

the Secchi classification. They are referred

to as the type O or Wolf Rayet stars in

the Harvard notations, and their spectra

show a faint continuous background ( im-
plying the formation of a central core)
crost by a group of bright bands and a

series of bright lines, both unknown ter-

restrially for a long time but finally ob-
tained experimentally by passing a strong

condensed discharge thru a mixture of hy-

drogen and helium in a vacuum tube. The
ordinary well known hydrogen series also

appears in this type, first as bright lines, but

as the type progresses the bright bands
and bright lines of both series become dark
-honing the formation of an atmosphere of

progresses the faint metallic lines of the

solar spectrum become stronger. The hy-

drogen lines reach their maximum strength

in class A. (See photo of early type stars.)

The next type to appear is known as the

Calcium or type F group of stars which is

characterized by the growing intensity of

the lines of the metallic elements, which
are now closely packed together in the spec-

trum, and by the very marked intensity of

the calcium bands in the extreme violet and
the continued great strength of the hydro-
gen lines which surpass any of the metallic

lines in intensity. ( See photo of type F
star Procyon). To this class belongs

{Continued on page 157)

Lilli
RED END



122 ELECTRICAL EXPERIMENTER June, 1919

Practical CflneiraiLcaJ lEsqperiinnieimte
By ALBERT W. WILSDON

F
EW of the millions of people who
eat eggs daily are familiar with, ami
m most cases never concern them-

selves with the chemical or physio-

logical properties of this form of

The daily consumption of eggs thru-

..ut the world is trulv enormous, and the

Longitudinal Section of a Hen's Egg. a, Shell:
b. Double Membrane of Shell; c, Alr-Cham-
ber; d, Outer, or Fluid Albuminous Layer; e,
Thick, Middle Albuminous Layer; f. Inner
Albuminous Layer; g, Membrane of the Cha-
laza: hh, the Chalaza; I, Vitelline Membrane;
J, Germ; k, Yolk; I, Latebra. (After Mace.)

present high prices have caused many deal-
ers to preserve eggs till the market is at a
high point and then unload them, in many
cases with the representation that they are
strictly fresh! Eggs contain a relatively
large proportion of Protcid and mineral
matter which is used to furnish the salts

of the bones, especially calcium phosphate,
and also fat, and is one of the most con-
centrated forms of nutriment.

Proteids serve as a fuel for the body
and also provide the important element
Nitrogen, which is needed in the case of
children for growth, and in the- case of
both children and grown people, to keep
the body in repair.

Strange as it may seem, even eggs, the
contents of which are contained in a brittle
shell, have had substitutes placed upon the
market in the guise of "egg substitutes.

"

Nearly all these are claimed to contain all

the ingredients of eggs, but most of them
fall far short of these claims. There is a
number of so-called egg powders offered
for making cakes, etc., which contain no egg
at all. They are composed of other forms
of protein matter, usually casein from milk,
and colored to resemble the egg in tint.

The average weight of a hen's egg is 60
grams, of which the shell weighs about 6
grams, the white 36 grams, and the yolk
18 grams. Roughly it contains 70% of
water, 12% of albumin and 12% of fat.

The substance known as "white of egg"
or egg albumin, when separated from the
yolk, membrane and shell is a colorless,
transparent, thick, sticky fluid, soluble in
or miscible with water and is composed
almost entirely of albumin, partially dis-
solved in water.
When the white of an egg is put into

boiling water it undergoes a remarkable
change, and is said to have coagulated. In
this state it is insoluble in water and opaque
and forms a solid mass, which, however,
still contains a large proportion of water.
During coagulation it is probable that chem-
ical as well as physical changes have oc-
curred. Thus from the foregoing we see
that the white of egg is an extremely un-
stable and complex substance, its physical
properties being so indefinite that it would
be almost impossible to say that it was ur
it was not a definite chemical compound.

Eggs: Tlhens" Freseir=
vattioira aiadl Testis

White of egg or egg albumin may. how-
ever, be taken as the representative of a

group of substances which are classified

together as the Proteids, or Albuminoids.
They contain the five elements, Carbon,
Hydrogen, Oxygen, Nitrogen and Sulfur.

Egg yolk is composed of albumin, fat,

and a phosphorus bearing material of high
nutritive value known as Lecithin. The
yolk of an egg is a much richer food
product than the white, containing in addi-
tion to the nitrogenous element the fat

and mineral bodies necessary to nutrition.

Preservation. Of particular interest to

the reader will most likely be the methods
of preserving and tests.

Owing to the porous nature of the shell,

the moisture of the contents gradually
grows less by evaporation, and the egg loses

in weight. Air also passes in thru the shell

pores, carrying various microbes, which
result in ultimate decomposition and spoil-

ing of the egg. Nature has provided the
shell with a thin surface coating of muci-
laginous matter, which, however, is easily
washed off. This coating tends to partially

close the pores, and for best results in keep-
ing should not be removed by washing.
By coating the eggs artificially with a

varnish or film of some kind the egg will

be rendered impervious to air and water.
One of the cheapest, simplest and best of
these coatings is Water-glass. This is pro-
duced by dissolving the substance known
as Sodium Silicat (or Silicat of Soda) in

water, and applying the same, by dipping
the egg into the solution and removing and
allowing to dry. The Silicat of Soda which
is thus left in a thin film over the surface
of the egg penetrates and stops the pores
and renders the egg-shell practically im-
pervious both to air and water. This ma-
terial possesses the property of becoming
totally insoluble in water when it has once
been dried so that even if the egg is after-
wards subjected to contact with water the
film is not removed.
One drawback to this method is that eggs

so treated break more easily on boiling.
This breakage may be prevented by care-
fully piercing the shell with a strong needle
before being put into the water.

Gelatine, vaseline, wax or gum are other
substances used for coating or varnishing
the egg, tho they are not as efficacious as
the water-glass.
Another proposed method is to immerse

the eggs in boiling water for twenty sec-
onds with the result that a very thin layer
of the egg-white next to the shell becomes

To source of current

coagulated, thus forming an impervious
coating inside the shell.

Physical Examination of Eggs. Va-
rious physical tests have been prescribed
for ascertaining the approximate age of an
egR.
The Salt Solution Test consists of

Reflector, Oval, opening with
velvet podding

Top

Sotteries

Fig. 3

A 110-Volt Two-Lamp Egg Candling Cabinet
with a Capacity of Six Eggs. It Can Be
Easily Built by Anyone or Purchased as

Desired.

Battery Type of Egg Candling or Testing
Cabinet Which Anyone Handy with Tools
Can Easily Construct. The Lamp and Re-
flector Can be Obtained at Any Supply Store.

placing the egg in a 10% salt solution.

If perfectly fresh, the egg will sink to the
bottom. If it remains immersed in the
liquid, it is to be considered at least three
days old. If it rises to the surface and
floats thereon, it is more than five days
old. This test is a rough one, is quickly-

applied, and will distinguish the really

fresh egg from one which is even a few
days old, but is useful only for eggs that
have been kept in air. Preserved eggs
cannot be gaged by these means. It is

possible also to apply the sinking and float-

ing tests on a large scale. Salt water tanks
of any size may be easily constructed into
which hundreds of dozens of eggs may be
placed at one time, thus effecting a speedy
separation of sinkers and floaters, and at

a minimum expense. There are some in-

stances where a fresh egg will not sink in

these circumstances, but such cases are not
numerous enough to be of any importance.
Candling Test. The best method of ex-

amining eggs for freshness is "candling,"
the process consisting in placing the egg
between a bright light and the eye. If the
egg is fresh it will show a uniform rose-
colored tint, without dark spots. More-
over, there is to be found in the larger end
of a fresh egg, between the shell and the
lining membrane, a small air cell, occupying
one-twentieth of the capacity of the egg,
which is distinctly transparent. In an egg
which is not perfectly fresh this space,
unless the egg is stored with the large end
up, becomes filled with egg substances and
presents the same appearance as the rest of
the egg. If dark spots are found in the
egg, it is certain that the egg is not per-
fectly fresh, and its appearance will be
more or less cloudy, being darker as the
eggs grow older, becoming in extreme cases
opaque. At the same time the "air cham-
bers" mentioned before grow- larger as the
age increases. The so-called "spots" are
eggs which show on "candling" black
patches due to fungi.

The best of all tests, however, is to open
an egg and examine its general appearance,
its mobility, and its odor and taste. Eggs
which have been stored some time show a

tendency in the white and yolk to run to-
gether, and when this phenomenon is ob-
served it may be certain that the egg is not
a fresh one, altho no perceptible odor of

(Continued on t>aac 154)
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imi Radao-AcftflvMy
By IVAN CRAWFORD

PART IV (Condition)

IN"
the previous installments of this

series the properties of the radiations

from radio-active substances have been

discust It is the author's intention

in this article to explain the radio-

active transformations and to show that in

reality these changes are a transmutation of

the elements. Experiments will be given

showing the rise and decay of the active

constituents. For a more detailed account

the reader is referred to Sir Ernest

Rutherford's "Radio-active Substances and

Their Radiations."

The disintegration theory was first pro-

posed to account for the continuous pro-

duction of thorium X from thorium com-
pounds. This change from thorium to

thorium X is in reality a breaking down of

the thorium atom which has an atomic

weight of 232, and the formation of the

thorium X atom which has an atomic

weight of 224. This is accomplished by the

emission of two alpha particles. There

are, however, two intermediary products,

namclv, mesothorium and radiothorium.

Radio'thorium is, however, chemically in-

separable from thorium and_ mesothorium

inseparable from thorium X, and are in

reality isotopes. The word isotopes is used

to designate two substances which have the

same chemical properties, but different

atomic weights. The rate of decay of an

active substance may be calculated by using

the formula given in the second article for

the retardation of alpha particles. In this

case I e is the initial activity, I f is the activ-

itv after time t, e is the base of the Naperian

logarithms (2.7182), and X in the case of

thorium X is .19 days. Using this equation

the decav curve may be plotted. The two

assumptions of the disintegration hypoth-

esis as given by Rutherford are: (1) that

there is a constant production of fresh

radio-active matter by a radio-active sub-

stance, and (2) that the activity of the

matter so formed decreases according to

an exponential law with the time from the

moment of its formation.

An experiment proving the disintegration

hypothesis will now be given. About 5

grams of thorium nitrat or some other

thorium salt are dissolved in water. This

solution should be left standing for about

2 days for reasons which will be given

later The thorium nitrat solution is then

diluted to about 200 c.c. The solution

should be heated and ammonia added in

excess. The thorium and some impurities

are precipitated as a hydroxid by the am-
monia. The thorium X, however, remains

in the solution with the mesothorium. The
solution is now filtered and the precipitat

dried for future use. The nitrate should
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„ view—Simple Apparatus Used in the Experiment of Separating

.horium "X" from Thorium Nitrate. This Experiment Proves the

Hypothesis of Radio-active Transformation or the Transmutation of the

Elements. Lower View—Watch Glasses Used to Hold Thorium "X."

T
Th

Graphic Curve Showing the Rapid Rise and
Decay Periods of Thorium "X," in Days, as
Well as the Relative Activity. The Decay Is

Measurable by Means of the Sensitive Elec-
troscope Previously Described.

be boiled down to

dryness to remove
all traces of the

ammonia salts.

The residue con-
tains the thorium
X. The solution

when concentrated
should be trans-

ferred to a watch-
glass and dried
upon it to facili-

tate handling. In

the accompanying
illustrations the
apparatus neces-

sary to perform
these separations

is clearly shown.

The reason for

letting the thorium
nitrat solution
stand several days
before using had
now better be ex-
plained. Thorium
compounds have
been found to give

off an active gas
known as thorium
emanation. This
emanation when it

decays forms an
active deposit. In

salts this deposit

is always present

as the emanation is occluded in the solid,

and allowed to change into the deposit.

This deposit, however, decays in a short

time. If the thorium solution were used

fresh, the thorium X would contain some
of this active deposit, thus causing an
initial rise in activity instead of a gradual

fall. When the solution is allowed to stand

for several days the amount of^ active de-

posit remaining is negligible. Xo more is

formed, as the emanation escapes from the

open vessel not being held by the solution.

The watch glass or metal plate having

the thorium X deposited upon it is now
introduced into the radio-active electro-

scope. The rate of discharge is then noted

as outlined in the first article. The activ-

ity should then be measured every 12 hours

for about 12 days, and the results tabu-

lated. These figures then are the measure

of the decay of the thorium X at different

periods. These figures may be compared
with those calculated by using the equation

given in the second article. The results

should now be plotted on a graph.

The plotting of the decay curves of ac-

tive substances is extremely simple, the

ordinates represent the activities as deter-

mined by means of the ionization current,

and the abscissae represent the time in

davs. In arranging the graph the lower

abscissa should be divided into 12 divisions

to represent the 12 days in this experiment.

The ordinate to the left is divided into 10

parts to represent the change in activity.

The initial activity is denoted by 10 and

the other activities arranged proportionally

on the ordinate. The activity, then, for

each half day is marked on the graph by a

small circle or dot. A curve joining these

circles represents the decay curve of tho-

rium X. Irregularities at the beginning

may be caused by the active deposits re-

maining in the solution.

The thorium nitrat or hydroxid as it is

after the chemical reaction can be meas-

ured in the same way as the thorium X. It

will be found that the thorium hydroxid

increases in activity due to the production

of thorium X. The curve denoting the

rise in activity of the thorium salt is the

exact complement of the curve of thorium

X. Two such curves are shown in the ac-

companying graph. They illustrate the

theoretical decay and production of thorium

X. This experiment shows conclusively

that it is possible for one substance to

change into another. If this transmutation

could be controlled the goal for which

alchemists sought would be realized. In

this experiment the thorium gives rise to

an active substance several thousand times

as active, weight for weight, than the

thorium from which it was separated.

As the reader goes deeper into the study

of radio-activity the question may some-

times occur to him whether or not the

propertv known as radio-activity is limited

to a certain group of substances such as

have been described here. This question

has occurred to several scientists and has

been met with various answers. It is, how-

ever, merely a subject for speculation, as

it is' impossible to secure any conclusive

experimental evidence. The reason for

this is apparent, as the rate at which they

would give off rays is so small and their

lives so long that they would have to be

observed over millions of years to detect

any visible change.

Radio-active compounds are being used

more and more in modern even-day life.

What was at first merely a peculiar phe-

nomena is now an important branch of

science. Prominent scientific magazines and

institutions are now regarding radio-

activity as a separate and distinct science.

Large laboratories have been established

for the studv of this phenomena. Thou-
sands of dollars have been spent in the

establishing and equipping of factories for

the extraction of uranium and radium from

the carnotite. It has found extensive use

in large hospitals for the cure and treat-

ment of cancers and skin diseases. This

line of research should appeal to every ex-

perimenter of the present day. It has given

(Continued on page 151)



124 ELECTRICAL EXPERIMENTER June, 1919

THE CONSTRUCTOR

©w to Bmldl aim

By H. WBHFEEiLB SECOR

Appearance of Finished Medical Coil Set in Carrying Case as Built by the Writer. This Coil
Is Adapted to All Kinds of Testing Work. Besides the Treatment of Various Bodily Ills. Such
as Rheumatism. The Primary. Secondary or Tertiary Current and Combinations of Them

Are Controlled by a Double-Pole Switch.

THE aim of this articli i- to gi\e the
constructional details so that anyone
interested in shocking or medical
cils may build his own apparatus
at a slight cost. The outfit will pro-

duce equally as good results as any of the
commercial apparatus, for all usual require-
ments. Medical coils are widely used for
the treatment of rheumatism and other
bodily ills and pains, besides furnishing lots

of amusement and fun for the young folks.

Not only this, but such a coil as the one
here described lends ilself very well to
many kinds of testing, and it also can he
used for telegraphing along railroad tracks
for several miles, after the manner of the
I". S. Signal Corps buzzer sets We will
take up the construction of the individual
parts of the apparatus in detail.

Induction Coil.

'1 he induction coil used in the present ap-
paratus need not 1" a- care full) insulate. I

and constructed as that intended for pro-
ducing sparks with corresponding high
potentials, which constantly tend to break
down the insulation between turns and be-
tween layers of wire As the detail draw-
ings show, the usual secondary coil is sup-
plemented by a second fine win winding,

known as the tertiary, which is wound ex-

terior to the usual secondary winding. The
primary winding and the annealed soft iron

wire core is mounted rigidly in a stationary

hloik. made of mahogany or other hard
wood, or else it may be cut out from a

piece of black fiber, bakelite or hard rub-

ber, whichever may be the handiest ma-
terial for the builder. This primary sup-

porting block has

having a diameter
of 11 .32 inch, in

which the iron

wire core is to be
c in ]ilac e d. To
make the core, you
will require the

softest iron wire

you can procure,
about No. -'-' to 24

g a g e. measuring
ill 4 inches in

length. The wires

should be as
straight a-

-ible and the) are

mounted in the up-

right block by
placing as many of

a hole drilled thru it.

them thru the block as you can. gradually
increasing the number in the hole by stick-
ing some here and there around the outside
and in the center, until as main wires are
in the bundle as you can push 'in thru the
bole. The core may be finally tightened up
by driving a few small brads thru the front
end and clipping these off with a pair of
pliers. Afterward this core face against
which the vibrator is to operate is tiled off
smooth, but left projecting from the block
about % inch.

The next step is to insulate the long leg
of the core projecting from the block, and
this is done by winding some thin linen or
silk tape along the core, lapping the tape
slightly. A daub of glue or a piece of
thread will hold the final convolution of
tape. The block should previously have
had two 1/lb-inch holes drilled up from
the base with a hand drill or drill pres-.
thru which the two primary leads may pass
without being seen. After passing thru
one of the primary' leads, so as to* leave
about 6 inches projecting and then coiled
out of the way, we may proceed to wind
the first layer of the primary. This is

wound as evenly as possible, and, in all.

four layers of the primary wire (No. 22
S. C. C. or enamel magnet wire) arc put
on, bringing out the final lead from tin

fourth layer thru the remaining hole in the
upright. This coil may then lie immersed
in molten paraffin wax. or it may he given
a coat of thin orange shellac. To give a

finished appearance, a layer of black paper
may be glued around it.

The secondary and tertian coils are
wound on the bobbin, as shown in Fig. 4.

a wrapping of three layers of paper being
placed between them. In winding the layers
of these two coils, the length of the layer
is made a little shorter than the bobbin,
leaving a space of about */% inch at each
end. and a layer of thin paper, preferably
paraffined paper, is placed between every
layer. The size of wire for these two coils

is No, 3d B. & S. gage, S. C. C. or enameled
insulation. In bringing out the leads from
ibis fine wire, it is the best practise never
to rely on a single strand of this small
size, which may easily break and cause no
end of trouble; therefore several strands of

fd/o/n ever
popernsul

idiz Sroft mine guide

flood or fiber z'diam

Cordboord fut)*£*>fdiom

Fttierdisc

Prim or4loyenlftizicc

Fig 4

Section Thru the Induction Coll, Provided with Primary. Secondary and
Tertiary Windings. The Tertiary Coil Is Wound Outside the Secondary
and Yields a Mild Current. Very Desirable In Electro- Medical Applica-

tions.
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the wire should be doubled up to form a
sturdy flexible lead, which should be given
one or two wraps ;trr xitirl the form and
tied with a piece of thread. The fine wire
forming the winding is then soldered to
this heavier lead. A small winding jig.

comprising two wooden uprights moui
"ii a basi r with a piece "t" hi

wire, hem so as to form a handli
crank, and a piece of round wood Such as
a piece of shade roller, will serve to SUP
port the secondary bobbin while it is bi

wound. Proceed to wind on ten layers
the specified wire for the secondary, in-

sulating each layer from the other by a
wrapping of paraffined or other paper (hut
not newspaper) and when the ten layers
have been wound on, the joint or common
lead shown in Fig. 1 should then lie put in

place and die wire soldered to it \it>,

winding three layers of paraffined paper
around Ins coil we may proceed with the
winding of the tertiary, or third coil, which
comprises eight layers of wire, each layer
-eparated by a wrapping of paper between.
The third or outer lead, coming front the

end of the tertiary winding, completes
this unit, and the coil may he finished with
a few wrappings of stiff paper to protect
it and give it a smooth cylindrical form.
The finishing coat may he a wrapping of
thin hard rubber, or simply some Mack
paper, which may he later varnished or
coated with some hlack shellac to corre-
spond with the bobbin ends, as the builder
may desire.

The induction coil is clearly illustrated
in section by the diagram in Fig. 4. and the
method of carrying the three connection-
front the secondary and tertiary windings
is simple and efficient Instead of the older
method of providing sliding shoes and
metallic rails, the writer has found it much
simpler and more reliable, with no chance
oi intermittent makes and breaks in the

current applied to the patient, to secure the

three leads coming from the coils to three
X-32 machine screws threaded thru the
tilier or bakelite base of the coil in the
manner shown. The secondary unit, as will

be perceived, is permitted to slide back and
forth by virtue of the slot cut thru the
wooden base of the cabinet as disclosed in

Fig. 2. Three rubber-covered stranded
leads such as lamp cord are firmly soldered
to three lugs, clamped against the heads of
these machine screws by nuts under the
base, as shown. It is well to place a metal
washer behind the nut, and the screws are
then past thru the slot in the cabinet base
and screwed into the bakelite base support-
ing the coil. The secondary and tertiary

leads are prefer-

ably soldered to

three metal |

Switch Detail*.

There are sev-
eral switches used

on this medical
Coil outfit.

condenser a n d
s w i t c h are op-

tional, and are
used mostly for
producing a very
strong current for

shocking pur-
poses, i There are
also provided a
three - point lever

switch for the
three positions of
"off." "one cell"

and "two cells" of

dry battery, and a
special bi-polar

secondary switch.

The only special

part which needs
explanation in de-
tail is the bi-polar

secondary switch,
and till- is illus-

trated in detail in

Fig. 5. The lever
of this switch mav

ft/istrea Mohogany 5/0/ in base Siiging
, j 'Sokelib fort

F'9 3

Double poie sec stitch
t

nicm plate

c-j iilong!txiM/to ii'aiom

H} iive/5 °m crr/ber

^L

fhos orome sprinĝ
T
Solder Lug

Fig. 5
es2 top Spongesm

on brass plo>

Driving fit end si/eat in

it-si top

Fig 6

'e-n tap

"ooc *cnd.e

Details of Medical Coil: Handles, Sponge.
Electrode and Bipolar Switch.

be made from a piece of !

4 x [ _.-iuch bake-
lite. hard rubber or fiber, preferably black in

color. It is not necessary to give here the

Jut/l/ory bat terms.

Zpt.bot
S*f

Outer lead.

Diagram of Connections for Medical Coil Outfit Here Described. By Means of the Bipolar
Current Controller any Modification of Primary. Secondary or Tertiary Current Is at Once

Available.

Top and Front Views of Medical Coil Set. Showing Disposition of Two
Dry Cells. It Works Very Efficiently on One Cell, as Proved by Tests.

The Secondary Unit Is Movable.

fractional dimensions for the phosphor
bronze contact springs, as their size may be
judged from the drawings, and each con-
structor will make these a little different
possibly. They should in any case be ap-
proximately l

/% inch in width and spaced
3/16 inch apart, so as to give as high in-

sulation as possible between them. One of
these springs remains flat at the rear, and
is soldered to a brass lug, so as to be con-
nected with the central supporting posts
of the switch lever in the manner apparent.
The second spring bends downward at the
rear, and makes contact with an insulated
brass segment, shown at Fig. 2, and which
forms the second pole of this switch. The
necessity of this sw itch will be evident from
the diagram of connections. Fig. 1. The
springs on the secondary switch may be of
phosphor bronze, German silver, or hard
springy- brass, and can be quite light.

The secondary current distributing switch
gives six different forms of current, namely,
primary—secondary—tertiary—primary and
secondary—secondary and tertiary—pri-

mary, secondary and tertiary'— and therefore
requires twelve contact points, which are
spaced 11/32 inch apart.

Vibrator.

The vibrator is best removed from some
cheap medical coil, or else made up by re-
moving the armature spring from a buzzer
or bell, which already has a platinum or
silver contact mounted in the end of the
spring. The vibrator contact screw and
spring are supported on two round brass
uprights, threaded for machine screws at

the base, these uprights being made of
about 54-inch diameter stock. The spring
should be about l

/j, inch wide and fairly

thin. It may be of steel, spring brass,
phosphor bronze or German silver. The
contact points, that on the spring and the
point in the end of the vibrator adjusting
screw, are preferably formed of small plati-

num points, or they may be the new tung-
sten points. Silver is frequently used,
altho it is not very commendable for the
purpose. These contact points are gen-
erally obtained from old bells or other
electrical apparatus. The iron armature on
the end of the vibrator spring, for use with
this form of coil, should be about 5/16 inch
in diameter and 's inch thick. It may be
riveted or soldered to the vibrator spring.

It should be mounted so that the armature
normally is about 3/32 inch from the iron

core. (Continued on page 150

>
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'A Small Eliglh Frecpuemicy caQsuidm' ! Coil

Dross discharge
ball

Cardboard lube
wound nibPa
D CCnirt mil)
turns spaced

Prim winding
of i' brass or -

copper ribbon

Hood support

Cordboordring

Prim, clip—
Hoodendpiece

Cardboard ring \ =gg
Prim winding
wood biocr

Fig.2

-Discharge

Seconddry

Prim ClipV,

An 8- to 10-Inch Spark Oudin High Frequency Coll. It

by a One-quarter K. W. Step-up Radio Transformer
Spark Coll.

The high frequency transformer lure

described is of the Oudin type. All that

is necessary to use in conjunction with it

are a small wireless transformer or spark

coil, a high poten-

tial condenser, and
spark gap. The
discharge obtained

when the coil is

excited by a
| \

k AY. transformer

will be from nine

to twelve inches in

length, while the

spray discharges

will reach out to

still greater
lengths. The re-

sults obtained with
this small coil will

thoroly repay the

builder for the few
hours spent in the

construction of

this simple, yet in-

tensely interesting

piece of apparatus.

The secondary
of the transform-
er is shown in Fig.

1. The cardboard
tube, upon which
the wire is wound,
might well be a

round "Quaker
Oats" box cut to

length. It should

be well shellacked
inside and out, so
as to keep out the

moisture. Two
wooden ends
should be turned
or sawed out, and
for the sake of ap-
pearance should be
nicely stained and
varnished. A dis-

carded ball from a

brass bed will be
found to suit very well for a discharger.

The wire for the secondary should be num-
bers 28 to 30 B. & S. D.C.C. or S.S.C. wire.

The winding must be done on a lathe or else

Cond

Spit

gap

Fig. 3

Transf.

Can Be Excited
or 6- to 8-Inch

on a simple winding rig. as it cannot be

evenly wound by band. The turns are sep-

arated with a thread wound on with the

wire. After the wire and thread are

wound, the whole should be given two or

three liberal coats of shellac (or better,

"armalac"). The upper end of the wind-
ing should be fastened to the brass dis-

charge ball. This finishes the secondary
coil.

The primary is very easily constructed.
It is made of one-inch copper or brass
ribbon. The inside turn is taped to a card-
board ring, about 5 in. in diameter, and one
inch high. This is shown in Fig. 2. The
ribbon should be wound tightly, the turns
separated by thin corrugated paper, such as

\ised in packing boxes. The strip of paper
should be about y$ inch wide, so as to allow
sufficient surface of the ribbon exposed to

make a variable contact with the helix

clip. After nine or ten turns have been
wound, the spiral should be tightened and
taped on the outside. This makes a quite

firm winding. The inside turn is connected
to the lowest turn of the secondary, see

diagram Fig. 3. Also a wire is led from this

connection to one binding post. The clip

is connected to the other post by a piece of
high tension cable. The primary rests on
wood supports, which may be of any con-
venient size. The base should be of J4 in-

wood, and 11 inches square. The edges

should be beveled. Porcelain knobs are

glued under the corners by means of

wooden dowels inserted into the base, as

shown at Fig. 4. The complete hoop-up is

shown at Fig. 3. Fig. 4 shows the trans-

former assembled. In operation, the clip

should be moved from turn to turn, until

the best discharge is obtained. It might be

well to say that the current from the sec-

ondary is of such high frequency that it is

entirely harmless when taken thru the body,

providing the spark is allowed to jump to a

piece of metal held in the hand, and not to

the skin direct.

Contributed by G.W.COOKE.

Aim Elector© Msirp
[The idea here described and illustrated

is the "germ" of the marvelous electrically

played "choraleello"—the piano that gives

absolutely pure music, owing to the fact that

the strings are set into vibration by electro-

magnets, not by striking them with me-
chanical hammers, as in the ordinary piano.

With such electrically played instruments

it is possible to produce "sustained" notes

of wonderful purity. Those interested in

this work will find that each string must be

vibrated by its own magnet coil, and each

coil excited by an alternating or pulsating

current having a periodicity corresponding

to the natural frequency of the particular

string played. A burner specially tuned for
each string max be experimented with.

Editorial note.]

Any one possessing a harp or zither and
a few odds and ends to be found around
any amateur work-shop, may make a most
pleasing and interesting instrument.

As shown in the accompanying drawing
A, is an ordinary harp having steel strings

B is a wood or fiber strip on which the re-

quired number of electro-magnets, C are

mounted ; i. e., as many magnets as there

are strings on the harp. These are miv
pended so as to cover, but not touch, the steel

strings. Suitable electro-magnets are made
from telephone receiver pole-pieces, which

can be purchased from any supply house.

A corresponding number of push buttons

D, are arranged on a separate board E,

serving as a key-board. The push buttons
D, are lettered according to the strings

they control.

The connections are as shown, each mag-
net being placed in series with its push-
button. The other terminals of the magnets
and buttons beingcon-
nected, the main wires
are led to a buzzer or
other interrupting de-
vice F.and batteries G.

It is a good idea to

construct a special

keyboard, as ibe push-
buttons cannot be
played very fast.

Pivoted or spring-

supported strips ar-

ranged side by side

can easily be as-
sembled on a base-

board, with suitable

contact points
mounted under each
"key" strip. These
contact- can be made
from silver wire,

platinum points off

old bells or buzzers,

tungsten points, or
for that matter just

plain brass points or

springs. The smooth
action of such a hand-

made keyboard will really surprise you.

The instrument can be used as an ordi-

nary piano, pressing the buttons as if they

were keys.

Contributed by
CARLETON F. MAYLOT (13 years old).

If
1-

Strings

Experimental Electro-Harp Operated by a Buzzer, Which Interrupts

the Current Thru a Magnet Coll In Front of Each String.
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Eiqpeirimeinitt&ll Meclhiauniics
By SAMUEL D. COHEN

LESSON XII.

IN
the last lesson we considered the

theory of twist drills, and having this

in mind, we shall now discuss the prac-

tical end of the twist drill. It is essen-

tial to note that in grinding twist drills

it is very important to have the cutting edge

^6, « \

W2r~*ik^
WJp?~ -w •&-*

!&?' ~ff
^
si

X*
~~~

"""V l"'"iS ^~_*_

Fig.l
tt

Using Grinding Gage to Test Edge of Twist
Drill When Sharpening It.

at the proper angle, otherwise the drill will

not cut—or it may dig into the metal, thus

spoiling the same or breaking the drill. The
best angle at which the cutting edge should

be ground is that of 59 degrees. A gage is

usually provided for determining whether
the cutting edge is ground to the required

angle. Fig. 1 shows the gage being used
for that purpose. This gage is a standard

tool, and should be found in even,' experi-

menter's tool kit.

To acquire knowledge on how to actually

grind a drill by reading, is a very difficult

matter for the beginner. This is a subject

which he must learn by actual practise, thus

gaining experience as to the manner in

which the drill is held against the abrasive
(grindstone or usually an emery wheel),
also how to determine whether the drill is

ground properly so that it can perform its

necessary' function.

It is advisable for the beginner to obtain

a drill grinder, which can be purchased for

a nominal sum. There are two kinds of

drill grinders—first, that wherein the drill

is controlled by hand, and the grinding of

the two cutting edges is performed sepa-

rately ; the second type, wherein the drill

is clamped and the grinding is performed
automatically. The latter is used exten-

sively in large factories, where consider-

able quantities of twist drills have to be

ground.
The point in favor of the grinding ma-

chine is its independence with regard to

the ability of the workman ; also the grind-

ing is accomplished much faster. Fie J

illustrates a hand-controlled, foot-operated

grinding machine.
In using twist drills, it is of extreme im-

portance to have the cutting edges prop-

erly ground. To illustrate this, the results

obtained from careless and inexperienced

y/ L

iiili sU mm
Fig. 3 a

use of the free-hand twisi drill are clearly

depicted in Figs. 3, 4 and 5. The subject

is of extreme importance, and the novice is

strongly advised to procure a machine that

will grind his drill to the proper cutting

edge angle, thereby saving some important
work that he may be engaged on, which
might have been destroyed by the poor,

hand-ground drill.

If the sharpening is done by a free hand
drill, it is advisable to observe the cutting

of the metal by the twist drill: first, the

chips made by the cutting ; second, the size

of the hole. If the cutting lips are shaped

to a proper clearance, the chips will curl as

they start from the cutting edge, but, if the

cutting lips lack a proper clearance, the re-

sulting chips have the appearance of being

ground off, rather than freely cut. If the

cutting lips are of uneven length, the hole

will be enlarged over the diameter of the

drill.

The next important factor with refer-

ence to drills, is their feeding speed. In

order to obtain best results with drills and

drilling machines, the drill should advance

A Hand - controlled, Foot - operated
Twist Drill Grinding Machine. The
Drill Is Revolubly Held in a Jig At the
Correct Angle Against the Emery

Wheel.

The drill speed is another important fac-

tor when considering the successful opera-

tion of twist drills. This appertains to the

surface or peripheral speed of the drill in

feet per minute, and is rated at the outer
diameter. Under average conditions, the

One Result of Improper or Careless Grinding
of a Twist Drill. The Hole Drilled with Such
a Twist Drill Tends to be Ragged, Elliptical,

and in Fact Most Any Shape But Round.

into the work a definitely regulated amount
each revolution. The distance which the

drill advances per revolution is termed the

feed, and must be adjusted to suit the con-

ditions under which the work is being per-

formed. See table at end of article.

These figures are recommended for aver-

age conditions. At times they are greatly

exceeded, and at others must be greatly

reduced. Feeding the drill free hand, if

skillfully done, may answer in certain cases,

but is less effective than power feeds, with

the exception of small wire drills.

In Grinding or Sharpening Twist Drills by
Hand, Care Should Be Exercised to Keep the
Drill Axis At An Angle of 60 Degrees with

the Grinding Plane.

peripheral speed recommended for carbon
steel drills is thirty to forty feet, and for

high-speed drills, seventy to one hundred
feet. Working conditions may at times

cause a change in these figures. When the

extreme outer corners of the cutting edges

wear rapidly, it is evidence of too high a

surface speed.

In order to grind a drill by hand, it is

necessary that the axis of the drill be with-

in 60 degrees of the grinding plane. This

can be more clearly understood by refer-

ring to Fig. 6, where G is the grinding plane

or grindstone, and a-b is the axis of the

drill, D, to be ground. The cutting side of

the drill should be kept at the required

angle, dp = 60 degrees, with the grindstone

surface. If now a revolving movement is

made around the axis of its length toward
the drill, a straight circular cone will be
ground by the grinding wheel at the top, the

axis of which coincides with D. If the

drill is so ground that the following will be

true, the drill will then perform its proper
function, namely ; that all the cutting lips

have the same inclination to the axis of the

drill ; secondly, that the cutting lips be of

exactly equal length; thirdly, a proper lip

clearance of the surface back of the cutting

edge ; fourth, a proper angle of lip clear-

ance.

In order to maintain high cutting speeds,

it is necessary to use a lubricant. Those
recommended below have stood the test of

service.

For hard and refractory steel : Turpen-
tine, kerosene or soda water.

Soft steel and wrought iron drilling:

Lard oil or soda water.

Brass cutting: Paraffin oil.

For aluminum : Turpentine, kerosene or

soda water.
Cast-iron work: Usually worked dry.

(Continued on page 163)
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fig.5

Another Result of Unequal Grinding of a
Twist Drill—and a Very Common Fault Too.

The Lips Are of Unequal Lengths.
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HOW-TO-MAKE-IT
This department will award the following monthly prizes: First Prize, 13.00: Second Prize, I Prize, (1.00,
The purpose <>i this department is to si date experimenters ipllshlng new things with old apparatus oi old material,

and Tor the most useful, practical and original Idea submitted to the Editors of this d< partment, a monthly - will \»- aw u
For id' submitted a prise of J" - award 00 prize, and for the third best prize of $1."". The
article need not be verj elaborate, and rough sketches are sufficient. We « ill make ti" chanical drawing ' onlj on.- side of
Uake sketches t>n separate >h<-<-ts

FIRST PRIZE, S.?.00

TELEPHONE TRANSMITTER SEN-
SITIVE AS A DICTAPHONE

r\ simple, 1 > tit wonderfully sensitive

telephone transmitter for experimental pur-

ilj lie made. As shown in the

SECOND PRIZE. $2.00 THIRD PRIZE. $1.00

~ fr-bber bond

Here. ABCD = Piece of Soft Wood 5 x 3 x '

.,

Inches Resting on Wooden Base. abed =
Wooden "Mouthpiece" Hanging on Back of
Larger Piece and Carrying a Short Carbon
Rod. ef. HK and LM = Carbon Rods At-
tached to the Larger Piece of Wood. Wires
Lead from HK and LM Thru the Posts p and
q and Two Dry Cells at R to the Standard 75

Ohm Telephone Receiver.

diagram I
r
i". 1. it consists of a small piece

of thin board mounted on a wooden
and having two vertical carbons about 3, 16

of an inch in diameter, attached bj claw
tacks to the back. Hanging over them is a

small, thin piece of light, -oft w 1 earning
a transverse carbon, which lightly touches
the vertical ones. This constitute- the

"mouthpiece." To the vertical carbons
wires are attached which run through the
board and connect with two dry cells and a
telephone receiver. The transverse carhon
resting against the vertical carbons makes a

had contact in the circuit, and the sound
vibrations striking upon the mouthpiece
produce an alternate increase and decn
in pressure, which \aries the electrical re-

-istance and current in the circuit.

To secure greater sensitiveness a -mall
induction coil may be mounted on the front,

i- shown in the second diagram, Fig. 1. A
few turns of No. 11 copper wire are used
on the primary, and a large numbei ol turns
of No. 3<> wire on the secondary. With the

induction coil inserted the human voice in

ordinary conversation, six leet from thi

transmitter. i- easily heard thru the n
r. which may be placed at anv distal

Contributed bv FLOYD L DARROW

CONTROLLING DISTANT LIGHT
WITH A MAGNET.

It i- often convenient to have a liidit at

the head of the stairs 50 connected that it

may be turned on at the bottom as you go
up. and turned off when you reach the top.

or vice \ersa. But it i- not always practi-

cable or desirable to have the old wiring
taken out and new installed, lor this pur-

pose. Ilic -aim' results can be obtained bj

i be use of the scheme herein shown.
\ minion pull chain socket is used with

a thread attached to the end of the chain
and io the top of the solenoid core, or the
chain may be fa-tened direct to the core for

that matter. The rest of the drawing re-

quires no explanation.
One push can be at the top of the -tairs

and one at the bottom, and as many others
.it different places as the experimenter de-
sire-. One push of the button turn- the

light on and another turns it off.

i lontributed by

SCOTT EUGENE VANCE.

*Puii choiri we/set

rhnad

Simple Method
for Controlling
Light at a Dis-
tance by Means
of Magnetic
Soleniod and a
Push Button.
The Solenoid Can
be Operated by
Batteries or 110
Volt Direct Cur-
rent, in Series
with a Lamp, it

Is Best to Wind
the Solenoid for
the 110 Volt

Current.

.Core

Meno/d
rush butwn

\ A •s,

I

Soft
~^Shr

jL_
*i|r '1 sM

Transmitter Showing Small Induction Coll
Mounted on the Front of the Board. The
"Mouthpiece" Is in Series with the Primary

Winding.

MAGNETIZED SCREW-DRIVER A
HANDY DEVICE.

I magnetized a screw -driver by holding
it close to a dynamo for a few minute-,
nearly two years ago. and it is -till my mOSl
valued helper when it is necessary for un-

to do repair work on my car It IS a great
help when working around the car to have
this magnetized screw-driver to pick up
-crew- and -mall piece- of the machinery
which drop down inside, out of m\ reach.

In setting screw- it is invaluable; -imply
up the -crew by touching the

with the magnetized screw -driver, and it

may be instantly set in place with only in

hand. It doc- away entirely with the an-
noyance of tin screw -lipping aw'ay and
vetting lo-t. a- ii so often does. I always
carry :i in the tool box, and find the other
Fellow appreciate- it when 1 find him Inn-
ing car-trouble- on some lonely bit of road.

Contributed bv ETHEL WEBB

A QUICKLY CONSTRUCTED
"PHONE CONNECTOR."

An efficient and handy "Phone Con-
nector" can be made in a feu- minutes,
as follows:
Obtain a spring clothes-pin ; bore a hole

A Handy. Simple and Efficient 'Phone Con-
necting Clip. The Clip Is Clamped, on a
Strip of Fiber. Lined on Either Side with

Brass Strips as Shown.

thru head where line usually goes, put a
batter) binding post thru each hole, so

that the nut will be on the outside. Then
bore two other holes one inch from the
opposite end and put two more posts in.

Connect the two posts on each side A to A
and B to B as indicated.

Next obtain a piece of wood 1" x \s" x

the width of the clothes-pin; attach two
-trips of copper -V x 1Tb" x •'»" to each
side. Mount two binding posts on the op-
posite side as D and E. then solder wire
(or connect in some way ) the binding
posts E to plate E" and D to D\ Con
ncct D and E with the instruments and A
and B with the phones, and pressing X
and Y together, place on stationary ecu

tact blocks SO a- to make connection in the
manner apparent.

Contributed bv IOI1X W. HOPKINS.

A TIE-CLASP TELEGRAPH KEY.
The telegraph key here -bow n costs one-

tenth as much as one purchased in any
store, and is smaller, neater, and just a-

efficient. It consists of a tie-clasp having a

-trip of brass, with a hard rubber knob
-oblered or riveted to it. The whole i-

then mounted on a base j'_- x _' inches, with
binding posts taken from old batteries

The illustration herewith explains fully.

i ontributed by HARRY E. FUCHS.

A Masterpiece! Cheap Telegraph Signaling
Key Made from Tie Clasp Mounted on
Wooden Base. A Brass Screw Serves as

the Contact Under the Key Lever.
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Conniniectlinig Up 1D)ry Cells
]g,y Frederick Voira ILiclhfteinow
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NEARLY every experimenter who
employs Drj Cells or . .th< i

tenes as the main source of his

current supply, keeps these cells,

generally speaking, all neatly con-

nected up—often in a dustproof container

fig.l

A Neat and Effective Battery-Control Switch-
Board for Connecting into Circuit Any Num-
ber of Cells, from One to Six, on Parallel.

at that—always ready for the biggest job

in his laboratory, for instance his "Spark-
Coil" or "Tesla Set."

Whenever lesser pieces of apparata. such

as a small motor, an electro-magnet, a buz-

zer, etc., etc., are to be worked, requiring
only one or two dry cells, as the case may
be, then these cells have to be separated
from the rest of the "family", only to be

put back and connected up again when the

experiment is finished.

This constant disconnecting and connect-

ing is nothing less than a genuine nuisance

and does not tend to improve the condition

of the connecting links, whatever they are.

There appear now and then in the tech-

nical periodicals schemes, embodying some
form of a rotary multi-point switch which
are intended to remedy this trouble. To a

large extent they are successful in this, but

everyone of those, which have come under

my observation, was suffering from two
other faults, which are nearly as bad as the

above cited: First, the cells were con-

nected up in such a manner that, with only

one cell switched-in, this cell was already

using energy from the next following one

;

and this in repetition thru the whole row.

Second, as a consequence of the first fault

it is impossible to properly test each cell

individually without going thru the dis-

connecting stunt again.

The scheme treated in this article has

none of these drawbacks and is the cheapest

and simplest one could think of; nothing,

so to speak, has to be constructed and the

few necessary finished parts are obtainable

am where at a very slight expense.

As will be seen from the illustrations,

this idea of connecting cells lends itself

very well to both battery-box and switch-

board, whichever one prefers. The cells

are arranged as if intended to be connected

up in "parallel", which is clearly shown
in Fig. 1. Six cells require five (small

sizes) D.P.S.T.-Switches. (of which switch

No. 1 serves two dry cells) with an addi-

tional circuit switch on the one side of the

container. There are two binding posts

brought out on the same side—one directly

connected, the other to the circuit switch,

as is self-evident— for the connection of

apparatus.

jg^m

Another Style of Battery Switchboard for

Connecting up Any Desired Number of Cells

on Parallel.

figZ

In this Design of Battery Switchboard the
Leads from the Cells Are Brought Into the

Switches from the back of the Panel.

The diagrams in Figs. 2 and 3 suggest two
different ways of connecting the switches,

etc., upon boards, with the battery wires

running in from the back (not shown in

sketches) and connected to their proper

places, which are marked by figures, each
representing one cell.

No doubt, there are several ways of

eliminating those many switches without

disturbing the above arrangement in the

least, such as by using taps, switch-points,

contact bushings in conjunction with slid-

ing blades or rods, respectively, and other

necessary parts, but these have in most
cases, to be ordered, if obtainable at all, or

made to order in some shop, which involves

loss of time and often a respectable amount
of money.
The scheme, as it is illustrated and de-

scribed here, will, after all, be found to be

the quickest, simplest and least expensive

way of "getting there."

Do Co Bym\annm© froinni Mgigmieto
Here is a dynamo-motor that any experi-

menter can make at practically no cost ex-
cept a little patience and work. All the

material can be purchased for a small

sum. The material required are a tele-

phone magneto and two telephone
transformer coils, or about J4 lb. No.
22 magnet wire. Also some pieces of

brass, a brass tube, and some fiber and
mica. Now, with all the material at

hand, remove the two gear wheels on
the magneto and take off the contact

parts on the other end. The magneto
now appears as in Fig. 1. Then take

one end plate M off and drill a Ji-inch
hole each side of the bearing at cc,

midway between the bearing and edge
of plate. Next cut two pieces of brass

or copper of shape shown at N. Fig. 2.

They measure about \
l \ inch. Drill a

!4-inch hole at c in each and solder a
piece of spring brass A to the other

end at N. Then bend into a right angle
at B. These are the brushes, and they

fasten to M thru cc with two battery
binding posts, which are carefully in-

sulated from the plate M.
Remove the armature of the mag-

neto and cut away the fine wire wound
thereon. Next take off abou: ten of
the segments or laminations H, to

make room for the commutator. The
commutator C is made from a piece of

brass tubing l/2 inch long, which is

slightly larger than the shaft. Now cut

the tube in two halves lengthwise, be-
ing careful not to bend it. Take a

piece of mica and wrap it around the shaft

at L until it just fits the brass segments K.

J,

.Benthere
N . =

Bearing

luinniiinin 1
' li'M Mil 1

II

Fig 1 ng.z
Fibre rings
to hold C

Fig 3

Every Telephone Magneto Can Be Made Over, with
Slight Changes, into a First-Rate "Direct-Current" Dy-
namo. Fine for Auto or Boat Lighting and Experimental

Work.

Shellac the mica to the shaft, and then
shellac the segments over the mica, taking

care to leave a slot S between the seg-

ments on both sides. Two short pieces

of fiber tubing (rings) F, F, are then

slipped tightly over C. A tight fit is

necessary. These rings hold the bras-

pieces C securely. A word of caution

here: Place the slot S just past center

as shown. Then tie securely and put

away to dry. When dry wind the ar-

mature as tightly as possible with the

magnet wire in the manner indicated

by arrows. Wind an equal number of

turns on each side of the shaft and
solder the ends to the segments of the

commutator at xx. The diagram
shows plainly these operations. When
completed, give the windings two coats

of shellac and let dry. After it is

thoroly dry, place a fiber washer on
each end of the shaft and assemble as

originally found. Place a small pulley

on the end of the shaft that protrudes

and all is complete. If directions have
been closely followed a nice little ma-
chine will result. It will run cither as

a dynamo or motor. As a dynamo I

was able to light 4 to 5 small tungsten

lamps. On 4 to 6 volts it develops re-

markable power. When running as a

motor it works better with one of the

magnets removed, as this lessens the

strength of field so that the armature
revolves more freely.

Contributed bv W. E. LEACH.
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HOW TO CUT LARGE BOTTLES.
I herewith submit a novel way to cut

large glass bottles so as to make jars. Pro-
cure a large hottle. It the top is not level

or tapers it can he cut by the following
means : Pour water into bottle within 1

inch of line where you want to cut. Then
slowly pour linseed oil in up to the level

of proposed cut. Then a red-hot iron

Mecfecf /ron
*

Where gloss
m/lbreo*

l £ X Oil

lYoter
•—13

-=-:=
If

A Simple Way to Cut Off Large Glass Bottles.
by Plunging a Red-Hot Iron Into an Oil and
Water Solution Filling the Bottle Up to the

Line Where the Cut Is to Be Made.

plunged vertically into the oil will cause
the glass to crack at the level of the liquid

and leave an open top jar.

Contributed by GERRAL EHINGER.

USEFUL LABORATORY INFOR-
MATION.

Rain water may be used a? distilled water,

provided it is clean.

Baking soda is sodium bicarbonate.

Vinegar contains dilute acetic acid.

Common table salt is sodium chlorid.

Rust from a nail or other iron is ferric

oxid.

Tea contains tannic acid.

Blackboard chalk is calcium carbonat.

Epsom salts is magnesium sulfate.

Sugar of lead is lead acetat.

Aqua fortis is nitric acid.

Aqua-regia is a mixture of nitric and
hydrochloric acids.

Sal ammoniac is ammonium chlorid.

Sal soda is sodium carbonat.

"Hypo" is sodium thiosulfate.

Denatured alcohol is principally a mixt-
ure of wood and grain alcohol.

A porcelain mortar or pestal makes an
excellent whet-stone.

Aqua ammonia is ammonium hydroxid.

"Lye" or caustic soda is sodium hy-
droxid.

Quicklime is calcium oxid ; slacked lime

is calcium hydroxid.

German silver contains no silver.

Freshly prepared ferric hydroxid is an
antidote for arsenic poisoning.

The glue on postage stamps is dextrin.

Quartz is silicon dioxid.

The ruby, saffire and others gems are

composed mainly of aluminum oxid.

Borax is sodium borat
Salt-petre is potassium nitrat.

Copperas is ferrous (iron) sulfate.

Blue-stone is copper sulfate.

Hydrochloric acid and ammonium hy-

droxid are solutions of a gas in water.

Oxygen is made by heating potassium

chlorat with manganese dioxid.

Carbon dioxid is prepared by treating

marble chips with strong acid.

Hydrogen is prepared by treating zinc

w ith strong acid.

Chlorin i- easily prepared by heating a

mixture of hydrochloric acid and man-
ganese dioxid.

Sulfur dioxid is made by burning sulfur

in air.

Nitrogen may be prepared by healing

ammonium nitrit.

Pure silver may be prepared by treating

silver nitrai with copper.

The silver is deposited as a gray powder,
and may be collected by fusing into a solid.

Contributed by

ARTHUR SILVERBERG.

SIMPLE CIRCUIT INTERRUPTER.
Small nails are driven in a board one-

half an inch apart and connected together

by wire. A crank pivoted in the center

has a spring brass strip soldered to it. On
turning the crank fast or slow, the circuit

is interrupted.

Simplest Circuit Interrupter Formed of a
Ring of Nails, Against Which a Brass Spring

Mounted on a Crank Is Turned.

Ponof
'bread

An Electric Bread Raiser—Simply Place a
32 C. P. Incandescent Lamp Under the Pan

of Bread and Watch the Results.

ELECTRIC BREAD RAISER:—A box
of suitable size is fitted with an air tight

cover and a 32 candle-power carbon lamp
screwed in the bottom of the box. The
shelf that the bread rests on is made of

slats, spaced about two inches apart. Thi3
is done to allow the heat to radiate freely

in the box, when the bread is placed in it.

The method has worked out well.

Contributed by RICHARD ANDRESS.

EXPLOSIVE GAS APPARATUS.
Having occasion to make hydrogen gas

to explode in a gas cannon, I thought of the
following idea: I secured an old show-
case bulb and broke the tip off. After re-

moving the filament (B), I fused a piece

of glass tubing on the bulb, as shown at

(A). Then I filled the bulb half full of a

fig.l F/g.2
Explosive Gas Experimental Apparatus Con-
structed of Show-case Lamp with Tube

Fused on Tip End.

sulfuric acid solution, screwed it in a
socket, and clamped the whole on the stand,

as in Fig. 2. By running a piece of rubber
tubing from the tube to the cannon, I was
able to get a good explosion. Care must
be taken not to disturb the platinum ter-

minals.

Contributed bv
N. KENNETH MEHAFFIE.

SILVER PLATING WITHOUT A
BATTERY.

Dissolve about an ounce of silver in two
ounces of nitric acid. After the silver is

all dissolved throw into it a pint of water
and four ounces of common salt. The salt

will precipitate a powder which is pure
silver. Filter off the water, or if there is

no filter paper handy, pour off the water
and repeat until all the effects of the salt

have disappeared. To this white powder
add two ounces of cyanide of potassium*
and three ounces of hyposulphate of soda.

Now add to all this two quarts of pure
rain water and the silver mixture is com-
plete.

The plating is done in the following man-
ner. Hang the article to be plated in the
solution at the end of a strip of lead or if

more convenient, immerse the article in the

solution and boil it for ten or twenty min-
utes, according to the thickness of the sil-

vering desired. To obtain best results the

articles to be plated must be free from
grease and oil or dirt.

* This chemical is a deadly poison and must
be handled with the most care.

Contributed by DAVID GOODMAN.

IMITATION GOLD.
Take 16 parts of platina, 7 parts copper.

1 part zinc, put in covered crucible, with
powdered charcoal and melt together till

the whole forms one mass and all are
thoroly incorporated. Or take 4 oz. platina,

3 oz. silver and 1 oz. copper.

Contributed bv
NORMAN LIVINGSTON.
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WINNING one war seems like a
great accomplishment, but win-
ning two wars, one after the
other, is a historic occurrence for
which wc have few counterparts.

When on Nov. 11 the glad news came
that the great war had been won, the world
once more breathed freely, and so did the
American Radio Amateur, who had done
his "bit" in bringing the war to a successful
termination. But hardly was the armistice
signed than the spectre of a new war—to

the amateur—crept up over the horizon
threatening to take away from him the
freedom for which we had fought.
A nation may be opprest by a relentless

foe if conquered, or it may be opprest in a
similar manner by unjust laws which cur-

tail the freedom of its people. Indeed,
when it was proposed last winter to take
away from the American Radio Amateur
the freedom of the ether, which would
have deprived the liberties of over 300,000
young men in this country, war was de-
clared once more. This war was to the

knife; it was as short as it was decisive.

But Right as usual won over Might, and
the American Radio Amateur won his war,
as the Allies won theirs.

And, as the Allies will win the fruits of
their victory in the months to come, so

will the amateurs reap the fruit of their

victory. Indeed, the reaping has already
begun. On April 15th the ban on Radio,
at least for receiving, was officially taken
off, and a mighty shout went up when
Radio Amateurs were again permitted to

use the ether to their hearts' content. Altho
the ban for sending has not been removed
at this time of writing, the chances are that

before the next issue is in your hands the

freedom of the ether will be once more
restored completely.
As soon as the newspapers published the

welcome tidings on April 15th that the ban
on receiving was off, hundreds of thou-

sands of amateurs began dusting off their

sets and aerials blossomed forth over night

by the thousands to resume their former
activities once more.
And wonders upon wonders ! When we

put our sets away two years ago we were
accustomed to hear nothing but the crisp

dots and dashes in flute-like, staccato

sounds coming from the high power sta-

tions which we all had learned to love.

But the war has changed everything—even
radio, for now the radio telephone has
come into its own.
Where formerly there was nothing but

the tah-de-dah in our phones, the ether is

now filled with the human voice flung far

and broad over the land—nay, over the

oceans—and as the months roll by the dots

and dashes will grow less and less, and
the human voice will come in over our
aerials more and more, which is as it

should be.

The writer has always contended that

wireless telephony was the logical outcome
of radio, and in years to come only the

commercial high power stations will oper-

ate their dots and dashes with their high
speed machines where the voice would not
be as reliable. But the future of Radio
Amateurism in this country is centered

upon tha radio telephone. While no doubt
many of us will still cling to the dots and
dashes, the radio telephone will probably
soon be used in overwhelming numbers.
What a wonderful world it will be in

one or two years hence ! You will step

out into the star-lit night and myriads of
voices—noiselessly and invisibly—will fill

the air all over the continent, flung thru
the ether. You will hear nothing and you
will see nothing. When you sit on the sea-
Shore gazing fascinated at the beauty of

- : ' - 11 :,« ,]!'!! ''i- ."

NAVY DEPARTMENT
Naval Communication Service

Office of the Director.

Washington, April 14, 1919. |
p Editor Electrical Experimenter

Sir:

The Acting Secretary of the ||

|§ Navy authorizes the announcement %
1 that effective April 15, 1919, all re- |
M strictions are removed on the use g
j§ of radio receiving stations other than j||

W those used for the reception of com- m
I mercial radio traffic. This applies g
H to amateur stations, technical and H
= experimental stations at schools §j

W and colleges, receiving stations I|

g maintained by jewelers or others de- g
H sirous of receiving time signals, re- ji

|j ceiving stations maintained by man- g
5 ufacturers of radio apparatus, etc.

The restrictions on transmitting g
1 stations of all types are still in ef- W
5 feet, as are the restrictions on sta- g
H tions operated regularly for the re- =
g ception of commercial radio traffic. =

|§ Both of the above classes of stations
]|

g will be permitted to resume opera- g
H tion as soon as the President pro- g
g claims that a state of peace exists. §§

Attention is invited to the fact g
g that all licenses for transmitting sta- g
H tions have expired, and that it will g
I be necessary, when peace is de- ^
g clared, for the owners of these sta- ii

II tions to apply to the Department of
||

'- Commerce for new licenses.

Very respectfully,

(Signed) E. B. Woodworth,
Commander, U. S. Navy, Assist- j|

g ant Director Naval Communications. =

IB ,unii

The Above Is the Text of the Official Notifi-
cation Restoring the Freedom of the Ether
Once More. The Ban on Sending Is as Yet
not Lifted. When Peace Is Declared, While
Technically the Ban for Sending Will be Off,
It Should be Remembered That All Sending
Licenses Have Been Cancelled During the
War and New Licenses Must Be Secured
from the Department of Commerce. Address
the Office of the Radio Inspector at the Cus-
tom House of Your District for Further

Particulars.

the tides, as they follow the moon, all the
while the invisible and soundless voices
will be all around you—nay, even pass thru
your very body. But when you step in the

humble little amateur radio station and
clasp a pair of receivers onto your ears, the

ether will be unlocked and all of these

myriads of voices will be made audible to

your eais. A perfect Babel of voices will

greet you, but by means of your tuning de-

vices you will be able to pick out the very

voice you wish to listen to, tuning out all

the others.

It is a glorious thought that wc are for-

tunate enough to live in an age where such

things are possible, and we must prove
worthy of our new-gained liberty, now
certain.

And the writer regrets to say that be-

fore the war we did not realize how for-

tunate we were, and we did not show by
our actions that we appreciated the free-

dom of the ether.

There was constant bickering and quar-

reling on the side of the amateur, among
themselves as well as with commercial and
government stations. Profane talk took

place not infrequently thru the ether, and
many of us annoyed the commercial as

well as the government operators by "hog-

ging" the ether. Hence, it was not surpris-

ing that the government tried to pass laws

to curb the amateurs and curtail their

liberties.

If Radio Amateurism is to prevail in

the new era, the amateurs must stop their

former nonsense and must settle down
strictly to business. They can and should

receive all they want to their hearts' con-

tent. They can and will listen very shortly

to President Wilson's voice when he speaks
to us from the "George Washington,"
where everybody is free to listen in. Ama-
teurs can listen in to their hearts' delight,

whether it be to wireless«telephone or wire-

less telegraph. But when it comes to send-

ing, we must mend our ways. If we do
not, laws will be past sooner or later to

curtail our entire liberties, and here the

writer desires to make an important sug-
gestion.

There are now a good many Radio Clubs
and Associations all over the country'- We
cannot have too many. The suggestion is

that every club and every association should
appoint one or a number of expert ama-
teurs to listen in nightly to messages that

are violating the common rules, either by
profane language, by "hogging" the ether,

by Q. R. M. or by wilful interference. The
offender should be sought out and promptly
warned, and should he repeat his offense a
second time, he should be promptly re
ported to the Radio Inspector of the dis-

trict, and the various publications cater-
ing to the amateurs should be notified. A
sworn statement relating the offense should
be submitted to the publications, who will

pledge themselves to publish the name of
the offender.

The Electrical Experimenter, for one,
will be glad to publish such names regu-
larly, and it is believed that such measures
will do more than anything else to increase
the prestige of radio amateurism in the
United States, and take it out of the
school-boy class. There is little doubt that
if we follow .-such procedures Radio Ama-
teurism in the United States will become
one of the great institutions of this coun-
try. We must show the world that we
amateurs are serious-minded and do not
use one of the greatest inventions for a

{Continued on page 174)
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©ts\tioffn
By NIKOLA TESLA

In (his article Dr. Tesla proves conclusively by theory ami experiment that all the kinetic energy of a rotating mass is purely transla-

tional and that the moon contains absolutely no rotational energy, in other words, does not rotate on its axis.—Editor.

I
X revising my article on "The Moon's
Rotation ". which appeared in the April

issue of the Electrical t-.xi i KIM1 mtr.
1 appended a lew remarks to the oric-

inal text in further Support and eluci-

Fig. 1. In Determining the Kinetic Energy
of a Rotating Mass, This Figure Shows the
Selection of a Number of Points Taken With-
in the Straight Rod or Mass M, at Successive
Distances from the Axis of Rotation O.
Knowing These Values and the Speed of Ro-
tation the Kinetic Energy of the Mass Is

Readily Computed.

dation of the theory advanced. Due to the

printer's error these were lost and, in con-
sequence, I found it necessary to forward
another communication which, unfortunate-
ly, was received too late for embodiment in

the May number. Meanwhile many letters

have reached me in which certain phe-
nomena presented by rotating bodies, as the

moon's librations of longitude, are cited as

evidences of energy due to spinning motion,
i. e., proofs of axial rotation of the satellite

in the true physical sense. I trust that the

following amplified statement will meet all

of the objections raised and convert to my
views those who are still unconvinced.
The kinetic energy of a rotating mass

can he determined in four ways which are
illustrated in diagrams, Figs. 1, 2, 3 and 4
and may be found more or less suitable.

Referring to Fig. 1, the method consists

in selecting judiciously a number of points

as Oi, Os, Oj, etc., within the straight rod or
mass M, respectively at distances r,, r: , r»,

etc., from the axis of rotation and cal-

culating the square root of the mean square
of these distances. Its value being RB , de-
noted radius of gyration, the effective ve-
locity of the mass at n revolutions per sec-

ond will be V. = 2TR„n and its kinetic

energy E = </, M V." = ! M (2 1TR«n)\
In Fig. 2 the mass M, rotating n times

per second about an axis at right angles
to the plane of the paper, is divided into

numerous elements or small parts, most
conveniently very thin concentric laminae,
as li, lj, L, etc., at distances r,, r:, r,, etc.,

from 0. Since the kinetic energy of each
part is equal to half the product of its mass
and the square of the velocity, tin- Bum of all

these elemental energies E = '
.• - in V3 =

J/2 m, V,' + \/2 m, V? +'/2 m,V,' +
= Vi m, (2 Tr,n) s + y2 m, (2 "T:n)

! + lA
nu (2 Tan) 1

-f
A different form of expression for the

energy of a rotating body may be obtained
by determining its moment of inertia. For
this purpose the mass M (in Fig. 3), ro-

tating n times per second about an axis 0,

is separated into minute parts, as mi, m : , mi,

etc., respectively at distances n, r* r.,,

from the same. The sum of the products
of all these small masses and the squares

of tlnir distances is the moment of inertia

I, and then E = \ 2 I o>
;

,
<•> — 2 t n being

the angular velocity.

Ii is obvious that in all these instances

many points or elements will be required

for great accuracy but, as a rule, very Eew
are sufficient in practice.

Still another way to compute the kinetic

energy is illustrated in Fig. 4, in which case
the quantity I is given in terms of the mo-
ment of inertia Ic about another axis paral-

lel to and passing thru the center of

gravity C of mass M. In conformity with
this the energy of motion E = y2 M V* +
i/,

I, or in which equation V is the velocity

of the center of gravity.

The preceding is deemed indispensable as

I note that the correspondents, even those
who seem thoroly familiar with mechanical
principles, fail to make a distinction be-
tween theoretical and physical truths which
is essential to my argument.

In estimating the kinetic energy- of a ro-
tating mass in any of the ways indicated
we arrive, thru suitable conceptions and
methods of approximation, at expressions
which may be made quantitatively precise
to any desired degree, but do not truly de-

Fig. 3. Another Form of Expression for the
Energy of a Rotating Body May Be Obtained
by Determining Its Moment of Inertia. Here
the Mass M is Subdivided Into Minute Parts
m,, m 2 , mj etc. The Sum of the Prod-
ucts of These Masses and the Squares of
Their Distances Is the Moment of Inertia,
Which with the Angular Speed, Gives the

Kinetic Energy E.

fine the actual condition of the body. To
illustrate, when proceeding according to the
plan of Fig. 1, we find a certain hypothetical
velocity with which the entire mass should

move in order to contain the same energy,

a state wholly imaginary and irreconcilable

with the actual. Only, when all particles of
the body have the same velocity, does the

Fig. 4. In this Case the Motion Is Resolved
Into Two Separate Components—One Trans-
latlonal About O and the Other Rotational
About C. The Total Kinetic Energy of the
Mass Equals the Sum of These Two Energies.

Fig. 2. In This Case the Mass M. Rotating
n Times Per Second, About An Axis O, Is

Divided Into Numerous Elements or Small
Parts at Various Radii from O. Knowing the
Kinetic Energy of Each Part, the Whole
Kinetic Energy of the Mass Is Easily Deter-
mined by Taking a Summation of the Indi-

vidual Quantities.

product y2 M V2
specify a physical fact and

is numerically and descriptively accurate.

Still more remote from palpable truth is

the equation of motion obtained in the
manner indicated in Fig. 4, in \vhicl> the
first term represents the kinetic energy of
translation of the body as a whole and the
second that of its axial rotation. The for-
mer would demand a movement of the mass
in a definite path and direction, all particles

having the same velocity, the latter its simul-
taneous motion in another path and direc-
tion, the particles having different velocities.

This abstract idea of angular motion is

chiefly responsible for the illusion of the
moon's axial rotation, which I shall en-
deavor to dispel by additional evidences.
With this object attention is called to

Fig. 5 showing a system composed of eight

balls M, which are carried on spokes S,

radiating from a hub H, rotatable around
a central axis in bearings supposed to be
frictionless. It is an arrangement similar

to that before illustrated with the exception
that the halls, instead of forming parts of
the spokes, are supported in screw pivots s,

which are normally loose but can be tight-

ened so as to permit both free turning and
rigid fixing as may be desired. To facili-

tate observation the spokes are provided
with radial marks and the lower sides of
the balls are shaded. Assume, first, that

the drawing depicts the state of rest, the
halls being rotatable without friction, and
let an angular velocity " = 2 » n be im-
parted to the system in the clockwise direc-
tion as indicated by the long solid arrow.
Viewing a ball as M, its successive positions

1, 2, 3—8 in space, and also relatively to

the spoke, will be just as drawn, and it

is evident from an inspection of the dia-

gram that while moving with the angular
velocity w about 0, in the clockwise direc-
tion, the hall turns, with respect to its axis,
at the same angular velocity hut in the op-
position direction, that of the dotted ar-
row. The combined result of these two
motions is a translatory movement of the
hall such that all particles are animated
with the same velocity V, which is that of
its center of gravity. In this case, granted
that there is absolutely no friction the
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kinetic energy of eacli ball will be
given by the product of '/i M V not
approximately, but with mathematical
rigor. If now the pivots are screwed
tight and the balls fixt rigidly to the

spokes, this angular motion relatively

to their axes becomes physically im-
possible and then it is found that the

kinetic energy of each ball i> in-

creased, the increment being exactly

the energy of rotation of the ball on
its axis. This fact, which is borne
out both by theory and experiment, is

the foundation of the general notion
that a gyrating body—in this instance

ball M—presenting always the same
face towards the center of motion,
initially rotates upon its axis in the

same sense, as indicated by the short
full arrow. But it docs not tho to

the eye it seems so. The fallacy will

become manifest on further inquiry.

To begin with, observe that when
a mass, say the armature of an elec-

tric motor, rotating with the angular
velocity <»', is reversed, its speed is

— <» and the difference « — (— "')

= 2«. Now, in fixing the ball to the
spoke, the change of angular velocity

is only « ; therefore, an additional
velocity <•> would have to be imparted
to it in order to cause a clockwise
rotation of the ball on its axis in the

true significance of the word. The
kinetic energy- would then be equal to

the sum of the energies of the translatory
and axial motions, not merely in the ab-
stract mathematical meaning, but as a phy-
sical fact. I am well aware that, according
to the prevailing opinion, when the ball is

free on the pivots it does not turn on its

axis at all. and only rotates with the angu-
lar velocity of the frame when rigidly at-

Fig. 6. Diagram Showing a Ball Having
Mass M, of Radius r. Rotating About Center
O, and Used in the Theoretical Analysis of

the Moon's Motion.

tached to the same, but the truth will ap-

pear upon a closer examination of this

kind of movement.
Let the system be rotated as first assumed

and illustrated, the balls being
perfectly free on the pivots, and
imagine the latter to be gradu-
ally tightened to cause friction

slowly reducing and finally pre-

venting the slip. At the outset

all particles of each ball have
been moving with the speed of
its center of gravity, but as the

bearing resistance asserts itself

more and more the translatory

velocity of the particles nearer
to the axis will be diminishing,
while that of the diametrically

opposite ones will be increasing,

until the maxima of these

changes are attained when the

balls are firmly held. In this op-
eration we have thus deprived

Fig. 5. This Diagram Represents a System Composed of
8 Balls M, Carried on Spokes S, and Rotating Around
Center O. The Balls Are Freely Rotatable on Pivots
Which Can Be Tightened. With This Model the Fallacy

of the Moon's Rotation on Its Axis Is Demonstrable.

those parts of the masses which are nearer
to the center of motion, of some kinetic en-

ergy of translation while adding to the en-
ergy of those which are farther and, obvi-

ously, the gain was greater than the loss so

that the effective velocity of each ball as a
whole was increased. Only so have we aug-
mented the kinetic energy of the system, not

by causing axial rotation of the balls. The
energy E of each of these is solely that of

translatory movement with an effective ve-

locity Ve as above defined such that E =
y2 M Ve2

. The axial rotations of the ball in

either direction are but apparent ; they have
no reality whatever and call for no mechani-
cal effort. It is merely when an extraneous
force acts independently to turn the whirl-
ing body on its axis that energy comes into

play. Incidentally it should be pointed out
that in true axial rotation of a rigid and
homogenous mass all symmetrically situated

particles contribute equally to the momen-
tum which is not the case here. That there

exists not even the slightest tendency to

such motion can, however, be readily estab-

lished.

For this purpose I would refer to Fig. 6
showing a ball M of radius r, the center C
of which is at a distance R from axis and
which is bisected by a tangential plane pp as
indicated, the lower half sphere being shaded
for distinction. The kinetic energy of the
ball when whirled n times per second about

is according to the first form of expression
E = y2 M V.2 = y2 M (2 7rRg n)

2
, M being

the mass and Re the radius of gyration. But,
as explained in connection with Fig. 4, we
have also E= J/2 MV!-r/2l^,V = 2^Rn
being the velocity of the center of gravity
C and Ie the moment of inertia of the ball,

about the parallel axis passing thru
C and equal to -'; M r ^> that E =
!, M (2* Rn)'+ 'A M r (2 « n)*.

Neither of these two expressions for

E describes the actual state of the

body but the first is certainly prefer-
able conveying, as it does, the idea of

a single motion instead of two, one
of which moreover is devoid of ex-
istence. I shall first undertake to

demonstrate that there is no torque
or rotary effort about center C and
that the kinetic energy of the sup-
posed axial rotation of the ball is

mathematically equal to zero. This
makes it necessary to consider the

two halves separated by the tangen-
tial plane pp wholly independent from
one another. Let Ci and c2 be their

centers of gravity, then Cci = Cc2

= y% r. In order to ascertain the

kinetic energy of the hemispheres we
have to find their radii of gyration
which can be done by determining the

moments of inertia Ic, and Ic2 about
parallel axes passing thru o and C*.

Complex calculation will be avoided
by remembering that the moment of
inertia of either one of the half

spheres about an axis thru C is Ic
— y* X H M r

2
, = ys M r

2
, and

since M = 2 m, Ic = H m r
2

. This
can be exprest in terms of the mo-
ments Ici and Ic: ; namely, Ic = I«i +
m (y8 r)' — Ic,+ m (ft r)

2
. Hence

Ici = Ic2 = Ic — m (yt r)
2 = y5 m r

2 —
9/64 m r

2 = 83/320 in r
2

. Following the
same rule the moments of inertia of the
half spheres about the axis passing thru the

center of motion can be found. Designating

the moments for the upper and lower halves

of the ball, respectively, Irji and Ir> we
have Ioi = m (R + y& r)

2 + L, = m (R
+ Yi r)

2 + 83/320 m r
2 and I = = m (R

Fig. 7. Here Two Masses m-m, Are Con-
sidered as Condensed Into Points, Attached
to Weightless Strings of Different Radii. If

Both Strings Are Cut, and the Masses Con-
sidered as Joined, Then There Will Be No
Rotation About the Common Center of

Gravity.

— Y% r)
2 + I* = m (R - H r)

2 + 83/320
m r. Thus for the upper half sphere the

radius of gyration Rg i =

Fig. 8. To Make the Problem Shown in Fig. 7 Clear, Imagine Two
Rifle Barrels Parallel to Each Other. If Two Balls M-M Are Fired
Simultaneously, Joined by a Theoretical Bond. They Will Revolve
About Their Common Center of Gravity, Proving That the Moon

Possesses Only Kinetic Energy of Translation.

- V% r)
2

+ 83/320 r
2

These are the distances from
center 0, at which the masses of

the half spheres may be con-
centrated and then the algebraic

sum of their energies—which are

wholly translatory those of axial

rotation being nil—will be exact-

ly equal to the total kinetic en-

ergy of the ball as a unit. The
{Continued on page 156)
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RADIO DEPARTMENT

^allb

Early In Nikola Tesla's Researches— In Fact as Far Back as 1892— He Discovered a Most Peculiar and Wonderful Vacuum Bulb Phenom-
ena. The Effect was That, Under Certain Critical Conditions, This Bulb Would Cause a Ray to Be Shot off In the Manner Shown, Which
Ray Would Revolve or Oscillate Under the Influence of a High-Frequency Current and in Synchrony with It. By Utilizing This Principle,

Dr. Tesla Believes It is Possible to Produce a Radio Detector More Sensitive Than the Audion or Fleming Valve.

IN
the May issue in his article, "True

Wireless." Xikola Tesla mentions the
forerunner of the Audion, a Vacuum
Bulb, which he used in his earlier ex-
periments.

We have been in receipt of numerous let-

ters from many individuals interested in
this bulb who desire further particulars as
to its operation, etc.

Accordingly, we publish herewith some
excerpts from a lecture by Dr. Tesla de-
livered before the Institution of Electrical

Engineers and Royal Institution, London,
February, 1892.

"I think it best at this juncture to bring
before you a phenomenon, observed by me
some time ago. which to the purely scien-
tific investigator may perhaps appear more
interesting than any of the results which I

have the privilege to present to you this

evening.
"It may be quite properly ranked among

the brush phenomena—in fact, it is a brush,
formed at, or near, a single terminal in high
vacuum.

"In bulbs provided with a conducting ter-

minal, tho it be of aluminum, the brush
has but an ephemeral existence, and cannot,
unfortunately, be indefinitely preserved in

its most sensitive state, even in a bulb de-
void of any conducting electrode. In study-
ing the phenomenon, by all means a bulb
having no leading-in wire should be used.
I have found it best to use bulbs con-
structed as indicated in Figs. 1 and 2.

"In Fig, 1 the bulb comprises an incan-
descent lamp globe L, in the neck of which
is sealed a barometer tube b, the end of
which is blown out to form a small sphere
j. This sphere should be sealed as closely
as possible in the center of the large globe.
Before sealing, a thin tube t, of aluminum
sheet, may be slipt in the barometer tube,
but it is not important to employ it.

"The small hollow sphere s is filled with
some conducting powder, and a wire w is

cemented in the neck for the purpose of
connecting the conducting powder with the
genera
"The construction shown in Fig. 2 was

chosen in order to remove from the brush
any conducting body which might possibly

affect it. The bulb consists in this case of
a lamp globe L, which has a neck n, pro-
vided with a tube b and small sphere s,

sealed to it, so that two entirely indepen-
dent compartments are formed, as indicated

in the drawing. When the bulb is in use
the neck « is provided with a tinfoil coat-

ing, which is connected to the generator
and acts inductively upon the moderately
rarefied and highly conducting gas inclosed
in the neck. From there the current passes
thru the tube b into the small sphere s,

to act by induction upon the gas contained
in the globe L.

"It is of advantage to make the tube /

very thick, the hole thru it very small, and
to blow the sphere J very' thin. It is of

the greatest importance that the sphere s
be placed in the center of the globe L.

"Figs. 3, 4, 5, indicate different forms, or
stages, of the brush. Fig. 1 shows the brush
a- it fir-t appears in a bulb provided with a
conducting terminal; but, as in such a bulb

it very soon disappears—often after a few
minutes—I will confine myself to the de-

(Continued on page 179)
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AlexamidleiFsoini

Receiver
EF. W. ALEXANDERSON, con-

sulting engineer and radio expert,

related before a large gathering of

leading American radio experts,

at the April meeting of the In-

stitute of Radio Engineers held in New-

York City, how Yankee ingenuity over-

came German efficiency in the battle to

Control the air by wireless during the war.

As in the lighting on land and sea,

the Americans won

!

The Germans installed powerful
wireless apparatus at strategic

points, and blocked communication
with a barrage of meaningless mes-
sages that interfered with the send-

ing and receiving of important
messages. Something had to be
done, and when the American Navy
unfurled its battle flag in foreign

seas it overcame the German inter-

ference with the wireless, and so

made a remarkable stride in the

science of aerial communication.
Mr. Alexanderson was one of the

engineers who perfected the bar-

rage receiver, as the device is

termed. This invention permits an
operator to tune out the powerful
messages sent from points near at

hand, and pick out of the clashing

of radio waves the message sent

from greater distances. In a word,
he can isolate all messages except
the one he desires to hear.
The problem of combating the

barrages of senseless messages be-
came serious as the war wore along.

It was rather disconcerting to an
Allied operator receiving an impor-
tant message to have something like

this break in on him—-'"Don't eat

apple pie on Thursday. Yours till

the watch on the Rhine stops. Gott
rait Uns," yet it was just such mes-
sages that literally flooded the air

when the wireless of the Allies was work-
ing.

Mr. Alexanderson explained two new de-
vices at this lecture—the first, the "bridge
receiver," which permits the speaker in a
radiotelephone communication to break in

Tlhe HigMy Perfected
Ttiaianifivg Device Tfrivat

Riddled tlhe German
"Radio Barrage98

on the second party at any time, and the

wonderfully clever radio "barrage receptor."

Alexanderson Radio Receiver—"Barrage" Section.

The first invention, the "bridge receptor,"

gives to wireless telephony the same effi-

ciency as the ordinary telephone. It enables

the user to interrupt the person he is talk-

ing with without manipulating any appa-

ratus. It will make it possible in the early

future for a subscriber to converse with

another subscriber in Europe while using
rdinary telephone installed in his home.

He also will be able to speak to friends on
ships in midocean.
The object of this development was briefly

to provide means for neutralizing the over-

whelming intensity of the transmitted sig-

nal so as to make the receiving set sensi-

tive to the faint impulses of the

distant signal. Popularly speaking,

the corresponding equivalent in

sound waves would be to have an
ear which could be so adjusted that

a person could stand close to a
steam whistle without hearing the

whistle, but listen to a person speak-
ing from a distance of a few hun-
dred feet (about a hundred meters).
A successful solution of this prob-
lem was found as described. This
method of reception which is char-
acterized by a static bridge neutrali-

zation may be properly classified as

the "bridge receiver."

The Barrage Receiver.

During the war the same problem
presented itself again in a form
which called for a new solution.

Distances are only relative, and a
steam whistle located in Germany
might make such a noise that it

would completely drown out both

in England and France the sound
of the voice calling from America.
To find a way to counteract such

a continuance was seriously con-
sidered by the Inter-Allied confer-

ence in February. 1918; and appeals

for a solution were conveyed to the

author by the French representative

in this country, Lieut. Paternot.

The solution to this problem, which
was adopted by the American as

well as the French government after

the first demonstration, has become known
as the "barrage receiver." This name
appears appropriate because the word
"barrage" has not only the military mean-

er ConfiiiiK'd on page 171
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Tlhie Rogers Uinidleirgiirovminid.

%(§jriall for Affims^e^uiirs

S1XCE the publication of the original

article on the Rogers Underground
Wireless System, published in the

March, 191°, issue of the ELECTRICAL
ExPHRiMFNTKR, the Editors have been

literally besieged by hundreds and thou-
sands of letters from radio experimenters
in all parts of the world, asking fur data
on the construction of Rogers underground
aerials suited to the requirements of the
\\ ireless Amateur. The original article

contained a great deal of valuable data,
which should be carefully read and
digested by even- radio man,
whether he be a student or a pro-
fessional. In the present article an
effort has been made to answer
some of the questions which have
seemed to annoy the average radio
"bug" considerably, — especially

those residing in cities where it is

difficult and frequently impossible
to bury an aerial longer than a
few feet. We may say right here,

that for those experimenters so
situated, there is a solution, or in

fact, two solutions, namely—to use
a spiral antenna, such as has been
tried out successfully in U. S.

Naval tests on the Rogers System,
and which spirals may be buried
in the ground a few feet, or placed
in a well or other body of water

;

and secondly, for the experimenter
who is not allowed to disfigure an
apartment house or other preten-
tious dwelling with an ugly look-
ing aerial, there is the newly
developed loop antenna, which can
be used right in the radio room.
Indoor aerials have been greatly
perfected during the war, and now
by means of greatly improved'and
highly sensitive wireless receiving
instruments and amplifiers avail-

able, particularly those using au-
dions as detectors and amplifiers,
they are excellent, and satisfac-

tory results are obtainable by means of a
concentrated loop or spiral antenna, small
enough to be placed in the radio laboratory.
For the present, we will listen to the

sound advice given by our mutual friend,
Mr. James Harris Rogers, on some of the
practical outstanding features of his under-
ground system, used in conjunction with
straight-away single wire underground
aerials, as well as loop aerials. Among
other things, Mr. Rogers has the following
to say regarding the installation of simple
underground aerials:

Mr. Rogers Talks to the Amateurs.

"The fir«t installation of my under-
ground antenna was made in the woods
about a mile from my laboratory and con-

>ecially Prepared
witH tlhie Collalbora=

tioira ofMr.
James Harris ers

sisted in burying wires in the earth; the
wires radiated from the station as the

spokes of a wheel,

—

some wire bare and
some in.m la I,- d ; their lengths varied from
21X1 to 1,000 feet. (See Fig. 1).

to each other, signals are heard from any
direction. (Fig. 4 ).

"The system works best in fresh water
Of very wet earth. The primary circuit

should have a variable condenser (.001 m.f.

or higher capacity) in series. When insu-

lated wires are covered with metal, lead,

iron, etc., some remarkable results are ob-
tained. These wires may be entirely en-
closed in an iron gas pipe, for instance,

(Fig. 5), or the joints may be connected
by rubber hose. (Fig. 6).

"Here are some measurements
fl taken with this last form of aerial

:

Selector switch connected to primary rec set
mth which any Hire moy be put to earth thru
rec or onu tmo wintt moyde used-

Fig. /

Phones

3,000

3.500

4,000

50
100
200
400
800

Rogers
Showing
Recelvin

Underground Aerial System for General Requirements,
Bipolar Selector Switch Connected to Primary Circuit of

g Set. Any Aerial Wire May Be Grounded Thru the "Set,"
or Any Two Wires May Be Used as Desired.

"It is obvious that a number of persons
can receive at the same time, one operator
to each wire. There is no interference,
one with another. Figure 1 shows eight

(8) wires and a bipolar selector switch

Audibilities with one bulb only,
on "Nauen" station, Germany

:

Length When signals When When
Antenna are weak better best

2.000 feet . . 15 25
2.500 " .. 30 50

. 60 100

. J20 200

. 240 400
Regarding the tests with loops

I will state briefly that I have suc-
cessfully tried different forms and
sizes.

"I first had a well bailed out and
lowered a loop antenna into it ; the
well was 50 feet deep. ( See Fig.

7). The signals were as loud at

the bottom as when above the
earth. I next had the well filled

with water and the results were
the same, excepting that the note
of the sending station became
higher and higher as it was
lowered. Upon revolving it I

found the directional characteris-
tics were the same in the w ater as
when out. These tests were made
about two years ago, and I at once
realized that loops or cages could
be used in the dugouts of France,
or on submarineswhen submerged.

Regarding the dimensions of
loop antennae used on submarines,

these coils measure about 3 feet square in

some instances. The wires are very heavily

insulated and placed in a box filled with
pitch, the connections are lead below and
the coil can be revolved for directional ob-
servations."

Kind of Wire Used for Underground Aerials.

Most of the inquiries from Radio Ex-
perimenters and those intending to install

experimental stations, and wishing to make
use of the "static-proof" Rogers under-
ground antenna, on which signals may be
received ez-en thru a thunderstorm, indicate
that the greatest problem to solve seems
to be the size and the kind of wire to be
used, and how it shall be buried. Some
very excellent results have been obtained in

Using One Buried Aerial and Earth Gives
Same "Directivity" as When Two Wires Are

Used.

Using Two Ground Aerials for Receiving. The
Aerials Should Lie in the Plane of the Station

Being Received.

connected to the primary receiving circuit.

\\ ith this switch any individual wire may
be grounded, or any two wires may be
used. Hare wires gwe the loudest signals
but static is more

[ d. The deeper
the wires are buried, the better the sig-
nals, with a corresponding reduction of
Matic. Short wires show a remarkable de-
gree of directivity; long ones to a less de-

and in proportion to their length. (See
Figs. 2 and 3).

'When using two wires at right angles

Stations come in eQuolly
well from any direction
mth this orrangement

Fig. 4

With This Arrangement the Signals Came in

Equally Well from Any Direction. A Good
"Stand-by" Hook-up.
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Ground Aerial Buried in a Continuous Sec-
tion of Iron Pipe. Excellent Results Have

Been Obtained with This Scheme.

experimental work carried on at one of the

leading American universities with aerial

conductors laid on the ground, and where
the experimenter has the time and space to

try this out, he may gain some useful and
valuable knowledge by experimenting in

this direction. Ordinarily the wire, of
whatever kind it may be, as used when in-

stalling the Rogers underground aerial, is

buried about three feet deep in the earth.
For most Amateur requirements, the wire
only need be about 100 to 200 feet long, and
so the digging of the ditch is not such a
great problem ; in fact, it can be plowed
open, at least part of the depth, and where
rivers, brooks or ponds are available the
insulated wire can be placed in them
directly and allowed to rest on the bed.
Regarding the choice of wire to be used,

it becomes evident that even bare copper
or other wire may be utilized when desired,

as Mr. Rogers has pointed out in the above
contribution. The size of this wire should
be about Xo. 12 or 14 B. & S. gage, the
heavier the better.

The official U. S. Navy reports of tests

on the Rogers Underground System men-
tion that no increased efficiency is obtained
by using more than one wire, and that this

may be a Xo. 12 or 14 B. & S. gage,
weather-proof or rubber-covered copper
conductor. In any case, the free end of
the wire should be well taped, and prefer-

Phones

'IflOfiftJU

flSOWl

Det.

~ t.ft

j Spiral

\ aerial
\ in well

Fig. 7

ably covered with some rubber cement, so
as to keep it insulated. Experiments have
been tried both by Mr. Rogers at his

Hyattsville, Md„ laboratory, and also bj

the Navy Department, with underground
aerials placed in terra cotta pipes, but this

construction is rather expensive, and the
results obtained do not justify it^ use.

Other forms of wire used both by Mr.
Rogers and the Xavy Department experts
include lead-covered telephone 'able, which
is, of course, thoroly damp-proof, while a
conductor holding considerable favor with
the inventor is the heavy rubber-covered,
high-tension, auto ignition cable. This is

highly efficient for aerial requirements, as
it is stranded and therefore of low high
frequency resistance.

In any case, a little common sense and
logic will give the answer to many of the
simple problems arising in connection with
the installation of these aerials, such as,

for instance, the length of aerial to be used

AUDIONS ON ALTERNATING CURRENT
Well, "Radio-Bugs," the very latest

thing in Audion circuits is to cut out
the expensive high voltage batteries,
which are forever deteriorating and
necessitating the purchase of new ones,
or else the use of messy miniature stor-
age batteries, and to operate your
Audions, both filament and plate cir-

cuits, with ALTERNATING CURRENT.
Sounds impossible, doesn't it? But it is

a fact, nevertheless. Don't miss this im-
portant article, which will be worth many
dollars to you, to appear in the next issue
of the ELECTRICAL EXPERIMENTER.
Read this special article entitled "Operate
Your Audion Receiving Set on A.C." by
Elliott A. White, formerly instructor in
Radio at the Carnegie Institute of Tech-
nology, with diagrams and complete data
on the building of the transformer, and
other details. This is but one of the big
feature Experimental Radio Engineering
articles we have in preparation for the
July number. It is the greatest revela-
tion you ever read in Radio literature.
Don't miss it, "Radio-Bugs"!

Some Very Surprising Results Were Obtained
in Receiving with a Spiral Antenna Lowered
into a Dry Well. Slightly Different Results
Were Noticed with Water in the Well.

for a certain range of wave lengths. It is

manifest that the longer the antenna, the
longer the wave length to which it will
properly respond.
Considering that an an-
tenna is used having a

length of, say, 150 to

200 feet, then practical-

ly all the shorter wave
lengths up to 600 me-
ters and more should
be readily picked up on
this antenna, especially

with the variable con-
denser hooked up in

series with the primary
of the loose coupler, as

shown in the accom-
panying diagrams. Xat-
urally the wire buried
in the ground has a
higher electrostatic ca-

pacity than the old-

stvle antenna wires, ele-

vated 40 to 50 feet

above the ground, and
we can reduce this ca-
pacity as desired, so as
to tune any certain
wave lengths, by con-
necting another capac-
ity in series with it

:

in exactly the same
manner as short wave
lengths are tuned in

on the regular elevated
aerials, by connecting a
variable capacity in se-

ries with the antenna
circuit, and the primary
of the loose coupler.

Long wave lengths are
tunable by using large
condensers and loose

couplers preferably.

Here the Iron Pipe Jacket Surrounding the
Buried Aerial Is Divided up Into 20-Foot Sec-
tions by Means of Rubber-Hose Connectors;

a Later Development.

Spiral or Loop Aerials.

As shown in the diagram, Fig. 7, inter-

esting results were obtained with a spiral

antenna, composed of a dozen or so turns
of insulated wire, such as high tension cable

or Xo. 14 R. C. solid conductor lowered
into a well, both with and without water in it.

As pointed out in the original article on
the Rogers underground system in the
March issue, very promising results have
been obtained in transmitting with the un-
derground antenna, and Fig. 8 shows how
a small transmitting set was operated with
such an aerial, coupling the exciting or
spark gap circuit with the antenna oscilla-

tory circuit by means of a two-coil oscilla-

tion transformer, L, C. In this case two
metal plates, about one yard square, are
placed in the earth adjacent to the well,

one of which connects with the secondary,
S, of the oscillation transformer, while the
other plate connects with the free end of
the spiral antenna.

If the spiral antenna is used, it should
be mounted so as to be revolvable on its

vertical axis, and it should be placed in

the vertical plane as shown in Figs. 7 and 8.

Excellent results have been and should be
obtained in transmitting with the under-
ground antenna, with the usual insulation
incident to the form of conductor above

(Continued on page 187)
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Distances up to Fifty Miles Have Been Covered Very Successfully
in Transmitting with the Rogers Underground Aerial. In This
"Transmitter," the Spiral Antenna Is Placed Down in a Well, Metal

Ground Plates Being Connected as Shown.
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arming (tike
By HOWARD D. WILDMAN

IN
the June, 1918. "E. E," page 101,

there was an article by Mr. Rockwood,
relating to Thomas Reed's idea in the

January issue, about a new scheme for

learning the Continental code. Mr.
Rockwood says he tried the scheme himself,

but found he often accented in the wrong
place and so got the wrong letter. I fore-

saw this possibility before I tried out the

idea and hunted up one substitute word—
L—"lo-ca/-ity." The others I fchmd O. K.

Mr. Rockwood says the catchword for "J" is

"Jerusalem. " It isn't. It is "Ja-/><m-.
>." and I have found that you can't get

it wrong.
Now as to my experience—before I read

Mr. Reed's article I knew only two or three

letters—e, i, t. I read the article and mem-
orized the catchwords.

Before this I had tried several times to

learn the code, but
I was apt to get .— ..

for .—. or ..— . for
.— After mem-

orizing the catch-

words, in an hour or

so, I could write a

sentence and then
rewrite it correctly

in dots and dashes.

At that time I had
no key, receiver or
anything but an A.
C. toy transformer,
a rheostat and a few
other instruments.

I made a key and re-

ceiver and prac-
tised sending to my-
self. A friend of
mine learned the
code meanwhile by
memorizing the dots
and dashes—a long
process, during
which time I learned
to recognize the
sound in the receiv-

ers. To this day he
occasionally, when
sending, shouts to

me. "Hey, what's
'P' ", or something
similar, and I can
always tell him.
Mr. Rockwood

says one must by this

Briefly then, the idea is to be able to send

so as to teach one's self to recognize .— ..

as "L," etc.

A BLINKER SIGNAL SET.
This device consists of a key, dry-cell

buzzer, 2 point switch and lamp. The lamp
is used for signaling ;it night, the key being

used to make the dots and dashes which the

lamp flashes. The buzzer is used when it is

impractical to use the lamp.

First procure or make a wrooden (small

cigar box), just large enough to contain

a dry (or flashlight) cell. On top of this

box a strap key made from a strip of brass

and with a poker chip for a knob is placed.

A flat-headed screw serves as a con-

tact point. In the center of the box is

placed a box-type buzzer, and near the end
opposite the key, a hole is drilled just large

AFTER SPENDING AG-ES
AND AGES AND
EVERYTHING ELSE
YOU GOT YOUR
HANDS ON, IN
RIGGING UP A
BE-AO-TIFtIL
MAST AND AERlRl
ETC- ETC l.l

WHEN ALONG COMES THE
ELECTRICAL EXPERIMENTER
SM-M-
A BIG

i oh boy:-! MAYBE THERES
WRITE -OP ABOUT IT

BUT .SUDDENLY YOU READ OF
A STUNT OF ROGERS To
BURY THE. THING

GOSH'

RADIO IN THE NAVY.
THE development of wireless by the

Navy Department during the war has
been so remarkable in many phases

that it is almost unbelievable. Apparatus
known before the war to Only a few scien-

tists and perhaps a few of the more pro-
gressive amateurs has been developed by
the Navy and placed in practical use to

such an extent that it has entirely revolu-
tionized radio operation and will eventually
lie so applied in commercial work as to

greatly increase the scope of radio com-
munication. The work of the radio opera-
tor will be so broadened that he will rank
as a highly skilled technical specialist.

The development of the radio telephone,

radio compass, direction finder, submarine
listener devices, etc., have depended largely

upon the development of the "audion" and
its application to ra-incidentally become the

hero of the town,-
and all that

GEE -E-E
H--LL-LL
Amateur •

* - ' -
»'

What the Advent of Rogers Underground Aerials Did to Radio-Amateurdom—
By H. B. Burney.

method learn the system and then unlearn
it. This is not quite true. One gradually
gets to send without using the catchword.
Finally one gets to the point where one
sends or receives as Mr. Rockwood says
it should be done. This comes of itself

without effort, after a little familiarity.
My friend will sometimes take . to be
"U," etc. My experience proves that if he
had learned by catchwords, this would not
happen. I don't confuse ..— . with .— .. or .

—

with — . The catchword positively prevents
mistakes in sending, as you wouldn't send—

. for "away," nor ..— . for "lo-fa/-it-y."

For receiving, the catchword is useless.

This can be readily seen as ..— . would not
readily call to mind "fi-li-/>i-no.". But by
using the catchword to send to one's self

you learn to recognize ..— . as "F." After
some practise, when you want to send "F,"
you do not think "fi-li-/>i-no," or ..— . but
send it without thinking.
You say

—"Of what use then, is the catch-
word? It is learned only to be discarded
again." The catchword serves to teach the
code, so that the student can send to him-
self and teach himself to receive.

Thus we see the catchword is of no help
in receiving. But at first it is a v;reat

help in sending, as it prevents confusion.

enough so that the lamp will fit snugly.

A piece of tin is bent to the shape shown
and serves as a shield to the operator's eyes.

This also acts as a reflector. By using the

hook-up shown, either the lamp or buzzer

may be put in circuit by using the 2 pt.

dio communication.
The use of the va-
rious methods for
the elimination of
static have per-

mitted the employ-
ment of extremely
sensitive audion re-

ceiving sets employ-
ing a number of
steps of amplifica-

tion. This depends,
of course, upon the
application of the

audion. All of these
things have so com-
plicated the art of
operation as to re-

quire a very much
broader and techni-

cal course of in-

struction than has
heretofore been
found necessary.
The Navy Depart-

ment has approved
plans for the cen-
tralization of all in-

struction in radio
work in one of the

great training sta-

tions in the Middle
West where they
are now organizing
a school comprising
a course of instruc-

lamp Shie/ef Buzzer
2pT srr

3lL

Key

)Lomp

fSL
I

Buzzer Key

fi

Zpt. Stv
m-

Bot

Simple Blinker Signal Set to Aid In Learning
the Code, with Lamp and Buzzer.

switch screwed to the side of the box.

Contributed by P. J. FAULKNER, JR.

tion to cover all these modern phases of
radio practise, together with a thoro course
in practical electricity.

The development of radio during the war
has so interested scientists and others in

the many advantages to be obtained from
its various applications that it is certain

that it will never return to the comparative-
ly limited field which it formerly occupied.

The future in store for those possessing
thoro acquaintance of the modern phases of
radio work is unlimited. The entire Navy
personnel is now, practically, in the course
of reconstruction and offers an exceptional
opportunity for men interested in electrical

and scientific lines. The Naval service has

need of, and promises rapid advancement
to anyone willing to put forth the same
effort in the service as would be necessary
for him to make a success in civil life. The
opportunity to secure a training in the most
modern phases of radio work cannot be
duplicated elsewhere.
Those interested in the service may apply

to the nearest recruiting officer and request
from him information concerning enlist-

ment as "Apprentice Seaman for Radio"
or, should further information be required,

write to the Officer in Charge of the Radio
School, Great Lakes, Illinois.
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USE OF CONTACT DETECTORS IN
RADIO MEASUREMENTS

By Dr. L. W. Austin,

U. S. Nazal Radio Laboratory.

For many measurements in radioteleg-
raphy it is necessary to use a radio fre-

quency-current indicator of known resis-

tance. If the current to be measured is

small it is generally customary to use a
thermoelement and galvanometer. The most
sensitive thermoelements are either of the
vacuum type or the welded tellurium type.

The vacuum thermoelements can be ob-
tained of any desired resistance and are
very sensitive, but are slow in action and
frequently show a bad zero drift. In addi-
tion, the deflection usually shows consider-
able divergence from the current-square
law. The tellurium platinum elements are
quick acting and follow the current-square
deflection law with sufficient accuracy for
all practical purposes. They are, however,
so fragile and difficult to manufacture and
transport that no manufacturer has yet un-
dertaken to supply them commercially. It

is also impossible to make the contact re-

sistance much less than 10 ohms. It is to

be noted that the resistance in both the vac-
uum and tellurium types changes consider-
ably with the amount of current flowing.

On account of the difficulties mentioned,
the sensitive thermoelements in our labo-

ratory have been replaced, for the most
part, by a shunted contact detector circuit

arranged as shown in figure 1. Here LC
is any oscillating circuit having inductance
and capacity, D is a contact detector, G a
high resistance galvanometer, A" a paper

A^uitoinniaittiic Codle TirsuniSHiniitttteB

Owing to Several Difficulties Experienced
with Sensitive Thermoelements in the Radio
Laboratory, the-U. S. Naval Radio Labora-
tory Utilizes Instead the Unique Arrangement
Here Shown. This Scheme Comprises a
Shunted Detector Circuit, where L-C is Any
Oscillating Circuit Having Inductance and
Capacity; D is a Contact Detector; G a High
Resistance Galvanometer; K a Tin Foil and
Paper Condenser of One Microfarad Capacity,
and R a Resistance Whlcti May Have Any
Value from 0.1 to 100 Ohms. The Greater
Part of the Radio-Frequency Current Passes
Thru R, While a Small Portion is Shunted
Thru the Condenser K and the Detector.
The D. C. from the Detector After Passing
Thru the Galvanometer Returns Thru R.
The Sensibility of this Arrangement is Much
Greater Than That of the Best Vacuum
Thermoelements of Equivalent Resistance.

condenser of one microfarad capacity, and
R a resistance which may have any value
from 0.1 to 100 ohms. The greater part of
the radio-frequency current passes thru R,
while a small portion is shunted thru the
condenser K and the detector. The direct
current from the detector after passing
thru the galvanometer returns thru R. On
account of the high resistance of the de-
tector, the total resistance of the detecting
system is practically identical with R, as has
been experimentally tested between 0.1 and
100 ohms.
The sensibility of this arrangement is

much greater than that of 'the best vacuum
thermoelements of equivalent resistance.

In the case of most of the well-known de-
tectors the proportionality between deflec-

tion and current-square is excellent. Gal-
ena, while the most sensitive of any of the
detectors tried, shows a slight deviation from
the square law. For absolute current meas-
urements the system must of course be
calibrated by comparison with a known
thermoelement at the time of experiment.

—

Journal Washington Academy of Sciences.

Cy*3 '." ^tyO

I present herewith design of an auto-
matic tape transmitter that I constructed
and which runs very well. Details: Motor
- This is an alarm clock which had "given
up its ghost." I pulled it out of its case,

removed the balance wheel, hair spring and
the little lever—what-
ever its name is—and
also the ratchet wheel,
which I kept. I also

removed the face, both
hands and the driving
mechanism for the

hour h and. I then
drove on the minute
hand shaft a block of

wood 2 inches by 2
inches by l/z inch, so
that the shaft did not
come quite thru the

block (Fig. 1). On F I

screwed a block of
thin wood 2 inches by
2 inches with an 8/32
bolt 1 inch long tbru
the center of it, and a

nut on the bolt ( Fig. 1,

K) ; on this bolt I put
an empty typewriter
spool, S, which I held
on bv bolt and nut
(Fig. I, N). Light
spools for the purpose
can easily be made up
by the experimenter
from fibre and brass
odds and ends.

Transmitter—On the
base I fastened (Fig.

1, X) a wooden up-
right 2y2 inches by 2}4
inches by J^-inch in line with (Fig. 1, F).
The peg, W, covered with copper sheet, Cn,
is inserted in a hole in the wood ; in W are
inserted two small brads to keep the paper
tape in proper alignment. Cu is connected
to B and a fine brass brush, Q, bears on the
tape and connects with Cu when an opening
appears. S is another typewriter ribbon
spool running on a headless wire nail.

Regulating Devices—Speed—The ratchet
wheel aforementioned is treated by cutting
out about one-third of it, Fig. 3, and also
an oval of wire, P, is fastened loosely
around the rim of the wheel (R) ; this ring

hits on Sc, Fig. 1, which is a wire held in

a spring binding post so it can be regulated.
This regulator and the cut ratchet wheel are
used to keep the spring motor from running
away with itself.

Brake and Release—Consists of a thin

O' «o

I M 'J—1 0 ,'

Kg-

z

The Paper Tape Used In This Code Teaching Instrument Can Be
Cut from the Border of a Newspaper, and the Dots and Dashes

Punched in It With a Conductor's Ticket Punch.

copper spring, H, Fig. 2, fastened in com-
mon with one of the two clips which hold
the motor down, H, has some sheet iron
wound around it at T to form an armature,
so that the electro-magnet, M, fastened on
support, Z, can act on it.

The auxiliary release, L, is a bent copper
wire (Xo. 14 B. & S. gage), which swivels
on a spring post to release the brake H.
The electro-magnet is connected to bind-

ing posts, P and P, and is wound full of
No. 28 B. & S. gage magnet wire.
Contributed by

GEORGE HARRINGTON.

A New Type ©f Train^foinnnieF
A great many experimenters are in the

position of having outgrown the "spark-coil"
stage, but do not have the necessary funds
to buy or construct a
transformer using the
110 volt A. C. They are
then burdened with a
spark coil, which they
usually attempt to use
by means of an electro-

lytic interrupter, which
will use an excessive
amount of current
without a very high de-
gree of efficiency. In

some cases the spark
coil has been taken
apart and an attempt
made to use the sec-

ondaries. But it is easy
to see that this cannot
be done on the usual

type of open-core trans-

former, for after wind-
ing three or four layers
of heavy wire on a core
about two inches in di-

ameter, the total size is

too great to permit the
secondaries to be slipt on over the coil.

A plan that has given very good results

is shown in the diagram. As will be noted,
the primary is wound in the center of the
core, and a secondary slipt on each end.

Novel Construction
ondaries, with

of Transformer from Two Spark Coil See-
the Primary Coil Placed Between Them.

The core is constructed of soft iron wire
(Continued on page 174)
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ClhioRe Coils°°Theoiry sumdl Desitfim
By F. E. AUSTHH

ProfesHor of Electrical Engineering, Thayer School of Engineering, Dartmouth College, Hanover, N. H.

THE writer who is constantly in re-

ceipt of inquiries from those desir-

ing to know how to construct choke
coils to meet certain requirements,
takes i lit s opportunity to explain

somewhat briefly the theory underlying the

When a Coil of Magnet Wire Is Connected to

an A. C. Circuit, the Current Is Measured by
an Ammeter and the Potential by a Volt-
meter. The Current Absorbed Depends upon
the Number of Turns and Kind of Core Used

In the Coll.

construction of choke coils, and to give

directions for the construction and opera-
tion of such coils.

Choke coils are simply coils of insulated

copper wire thru which alternating currents

are allowed to pass and by means of which
the amount of the alternating currents may
be regulated as desired. The regulation is

effected by the action of the counter-electro-

motive-force induced in such coils due to

the continuously varying magnetic field set

up by the varying alternating currents. The
consideration of the variation of counter-
electromotive-force is therefore the im-
portant question in the building and opera-

tion of all choke coils.

When a coil, formed by winding a num-
ber of turns and layers of double cotton

covered copper magnet wire about an in-

sulating tube of say hard fiber or cardboard
has an alternating pressure applied to its

terminals, as indicated in Fig. 1, an alter-

nating current flows thru the wire of the

coil according to the well known equation

:

, in which laclac = ——^^^^^^^^^^^^
VR2 + (2 i f L) 2

denotes the current in amperes, indicated

by an ammeter connected with the coil as

indicated in the figure; E denotes the ap-
plied alternating pressure in volts, indicated

by a voltmeter at V in the figure ; R de-

notes the resistance of the coil in ohms,
which may be measured by experiment.
using a voltmeter and an ammeter with
direct current or by the use of a Wheat-
stone bridge testing set, or which value may
be calculated from the size of the wire and
its length; / denotes the frequency of the

applied pressure in cycles per second, and
L denotes the so-called coefficient of induc-

tance of the coil. Should a direct current
pressure be applied to the terminals of the

coil, the current would be exprest simply
by Ohm's law as

:

E
lie =

R
It is evident by comparing the two equa-

tions, if the applied pressure A. C. and the

applied pressure D. C. should have the same
numerical value in volts, there would be

much less resulting current according to the

first equation than from the second, if the

term exprest by (2 ir f L) 2
has any con-

siderable numerical value. This of course

depends upon the value of / and of L. The
value of / is fixt by the value of the ordi-

nary commercial frequencies of power cir-

, ranging from 40 to 100 cycles per

second, with 60 cycles as a very common
frequency. The value of L depends upon
the square of the number of turns on the

coil, and very largely upon the material that

is inserted into the coil to serve as a core.

The value of L is exprest by a unit called

the henry, may be very easily and quickly

ascertained by experiment for any coil, and
may be quite accurately calculated from the

number of turns wound on the coil, the area
of cross-section of the central hole thru the

coil and the length of the coil, when there

is no iron or other magnetic material near
the coil.

Let us examine somewhat carefully the

first equation. First, suppose the value of

/ is O; then 2'?r/L = and the equation
becomes

:

E E
lac = —— = or Ohm's law.

VR2 R
When / = 0. the current is a direct cur-
rent, and Ohm's law should be applicable.

Next suppose L = 0; then also will

E E
lac — = — and Ohm's law again ap-

VR2 R

I

—

-

JLJL
jlW/TV J
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Closed core choi\e co//
-

A Well-Designed Choke Coll of the Double-
Pole, Closed-Core Type. One-half of the

Winding Is Placed on Each Leg of the Lami-
nated Sheet Iron Core.

plies. The value of L can be only

when the wire constituting the coil is not

wound in the form of a coil ; that is only

when it is straight. The A. C. current in a

straight wire is the same as the D. C. cur-

rent if the numerical value of the A. C. pres-

sure is the same as the numerical value of

the D. C. pressure.

For illustration, suppose the value of I.

is, first, 1 henry and that / = 60. The
numerical value of the term (2 "Jr / L) 2

be-

comes (2 ir X 60 X 1)
2 = 377"; (very near-

ly). It may readily be appreciated that the

2 7r / L term has a very important bearing

on the numerical value of loo when the

values of E and R are fixt. The value of

E is always fixt by the pressure of supply,

the value of R is of course fixt when the

coil is wound. Usually the frequency is also

fixt by the frequency of the supply, which
leaves I. a^ the only variable quantity re-

maining that allows a variation in the cur-

rent di noted b\ I . After a coil is wound.
the value of L is not variable unless the

windings on the coil may be varied. This
of course is not feasible except within

rather narrow limits. The roil may be

wound in sections, with taps, arranged for

connecting with apparatus, thus allowing a
variation in a comparatively few steps.

If the coil is provided wilh a movable
iron core consisting of varnished iron wires,

the means are provided for not only giving

a very wide variation to L. but for making
the variation absolutely gradual,

Suppose, for example, that a coil has
an ohmic resistance of 5 ohms and a co-
efficient of inductance of .0162 henry.
Find the current in the coil when an alter-

nating pressure of 110 volts at 60 cycles is

applied to the terminals of the coil? Mak-
ing the proper numerical substitutions in

the fundamental equation gives

:

110
lac = — —

V(5)= + (2 -a- X60X.0162) 2

110 110

V 25 + (377 X .0162 >
2

V62.7

= 13.9 amperes.

With an applied direct-current pressure
of 110 volts the current in the same coil

will be found from:

110
Idc = = 22 amperes.

The coiling of the wire, therefore, ac-

counted for 22 — 13.9 = 8.1 amperes.

In order to reduce the current to 13.9

amperes on a direct current circuit, it will

be necessary to introduce a resistance in

series with the coil having a value of

110 — 69.S

R* = = 2.9 ohms. This may
13.9

be understood better by consulting figure 2,

which represents the coil connected in series

with an auxiliary resistance Kx across a 110

volt circuit.

The current in this arrangement may be
exprest by:

E
Idc = ;

R + Rx
and if the proper numerical values are sub-
stituted in this equation the result will be:

110
13.9 = , from which

5 X Rt
(5+R*) 13.9=110;

5X13.9+13.9 R* = 110
13.9 R., = 110—5X13.9

110—5X13.9
Rx = = 2.9 ohms.

13.9

( Continued on page 185)

Experiment with Choke Coll Designed for

A. C. Circuit Connected to D. C. Circuit,

Showing the Effect of Inductance or Imped-
ance on the Current Consumed.
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-O-
LATEST PATENTS

Luminous Attachment for Gun-
Sights.

(No. 1,292,211, issued to Harold S.
Young and F. H. Ihde.)

The sighting plate mounted on
the front end of the firearm is

coated with a covering of luminous
paint, or some such other light-

radiatinp pigment, which can be
easily discerned at night. The bene-
fit of this improvement in sights is

that the marksman looking thru his
rear sight can easily discern his for-

ward point or sight due to the fact

that the same is covered with this

radium paint.

Electrical Condenser.
(No. 1,292,589, issued to R. F. Dar-
mezen du Rousset and Chas. E.

Brandt.)
It is a generally accepted fact

that in electrical condensers formed
of flat conducting surfaces separated
by some dielectric the charge is un-
equally distributed from the center
to the edges, its density being
greater toward the perifery where
the ruptures are always produced.
In this new form of invention a
condenser is provided whereby it is

registered on either one side or the
other of a center line down the film

or on both sides of this simultane-
ously. It is also possible by special

to reproduce these graphic
representations registered on the
film, so that musical sounds or voice
currents may be reproduced.

Automatic Record Stop for Phono-
graphs.

(Xo. 1.291,985. issued to D. M.
Hanson.)

The principal innovation in this

invention is an electrical means,
whereby after a record has been
played the needle will be carried
back to the starting point, so that
the playing of the record may be re-

peated. The invention as a whole
consists essentially of an arm secured
at one end to the sound box crook,
magnetic means being provided for
drawing down the opposite end of
the arm, thereby raising the sound

possible to localize the maximum
tension at the central point of the
system, and also increase the ca-

pacity for a given diameter. It con-
sists of a number of discs arranged
in the form of a quenched gap,
wherein metal plates with concave
surfaces are used, and between these
various plates insulating discs are
placed.

Photographic Phonograph.
(No. 1,291,702. issued to Frank W.

Adsit.)
One of the principal points in this

new invention is the providing of
means for registering on a film the
graphic representation of sound. An-
other object is to provide a means in
connection with this film whereby a
light reflected from a mirror may be

box and needle from the record.
Also a means is provided for coun-
terbalancing the weight of the sound
box during its return or downward
movement. An ingenious scheme is

devised whereby the tapered tube, by
means of an adjustable stop, can be
designed to be turned in any posi-
tion to correspond with the starting
point of the record, and a spring
connected to the tapered tube and
bracket, whereby the taper tube can
be turned from the center ot the
record when the needle is out of
contact with the record and brought
back to the starting position.

System for Amplifying Variable
Currents.

(Xo. 1,297,188, issued to Irving
Langmuir.)

This invention is merely a means
devised for utilizing an electron
discharge and comprises several
novel systems of connections where-
by the weak currents can be repro-
duced as stronger currents. Taken
as a whole, it is merely a modifica-

number of floats to depend from
these extending arms. One circuit

is formed in scries with these mag-
nets to a large generator, and the
battery is shunted in scries around

the two chains that hang from either
side of the ship. The apparatus is

arranged to detect submerged tor-

pedoes, mines, etc., due to the fact
that their presence would increase
the conductivity between these two
chains and cause the circuit to be
closed and ring the bell.

Electrically-Heated Apparatus for
Moistening Shoes.

(No. 1,294,533. issued to \Y. W.
Reed.)

It has been found that much of
the cracking and breaking of shoes
incident to the lasting operation can
be avoided by preliminarily treating
with a hot vapor. A tank is pro-

vided which will maintain the water
automatically at a constant level,

and an electrical heating unit ar-

ranged to heat the water. A layer
of absorbent material is placed on
top of the heated water, and an
automatic means provided for main-
taining the upper surface at a con-
stant level, thereby permitting the

vapor generated from the water to

be diffused equally around all por-

tions of the shoe.

tion of the several step amplifier, as
has appeared heretofore. In general
it has some new points of interest,

but taken as a whole, the invention
boils down to the fact that it con-
sists of a number of electron dis-

charge devices connected in cascade
for the amplification of currents.
The bulb itself is made of quartz
previous to an ultra-violet light, and
into which are sealed in the usual
manner an electron-emitting cathode
and anode. The cathode of this

particular bulb consists of potassium
or sodium, which will emit electrons
when illuminated by a source of
light.

Magnetic Protector for Ships.
(No. 1,293,539, issued to John and

Sophie Pies.)
The principal device is a form of

arm extending from the ship on
each side attached to an electro-

magnet with a flexible chain hanging
in the water, and arranged with a

Illuminated Aquarium.
(No. 1,297,254, issued to Natstto

Sato.)
A novel and attractive improve-

ment on the usual form of aqua-
rium, which consists of a bowl
which is permanently illuminated
from above by electric lamps, and
which are concealed in the lamp,
and intended for use in drawing
rooms. It consists of a metallic
tube which runs up centrally thru
the apparatus, and thru which tube
also is run electric wires to operate
the bulbs under the lamp shade.
Were this tube to be in actual con-
tact with the water, it might pos-
sibly cause some chemical reaction,
which would be detrimental to the
fish in the bowl The inventor
overcomes this by using a glass
tube over the metal pipe, which

&mm
may be formed in one piece with
the bowl or may be separate and
cemented together in order to pre-
vent leakage. The bottom of the
bowl is arranged to present a pleas-
ing appearance with a bed of sand.

Electric Gas-Detecting Safety
Lamp.

(No. 1,294.806, issued to C. G.
Hunt and John H. Coyle.)

The main feature of the invention
consists of a lamp and a sealed
chamber, with a source of light in
said chamber. A means is provided
whereby a gas pressure inside the

Selenium Relay.
(Xo. 1,293,098, issued to A. X.

Hovland.)
This new form of relay is built on

the principle that a conducting wire
placed in a magnetic field will be dis-

placed laterally when an electric

current is past thru the same. This
fact is made use of, for instance, in
wire galvanometers and in light-

writing apparatus, also that the mag-
netic nela is used to produce a very
sensitive relay, utilizing one or more
photo-electric cells on the general
type of a selenium cell. A shutter
means is provided for decreasing an of

increasing the resistance of the cell,

and by such means it is possible to

relay currents.

chamber normally maintains the
light, but if fumes are present on the
outside, this external pressure will

cause the light to be extinguished.
It operates on the principle that the
internal pressure of the gas will nor-
mally maintain the light, but should
the gas pressure in the chamber be
brought to an inferior or superior
pressure to that without the cham-
ber, then the light will be extin-

guished.
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WITH^eAMATEURS
Oar Amateur Laboratory Contest is open 10 all readers, wheth I he photos are judged for best arrangement and efficiency of the appa-

I t.i publish photoa of apparatus unaccompanied by that of the owner. Dark photos pre-
ferred to li| ich tmmth for the best photos. Address the Editor. "With the Amateurs" Dept.

"Amateur Blecfapncal ILalboiratoiFy 99 Comities^
[•HIS MONTH'S 13.00 PRIZE WINNER I. CARROLL TOBIAS

1AM an appreciative reader of your magazine and srail an

ly for it to arrive from month to month. I find lots of

enjoyment in looking over the photos of Amateur "Labs", and
so am sending a "shot" of my own little workshop.

In this room many interesting1 and educational experiments are
performed in chemistry, electricity, metallurgy and electro-chem-

istry. I have apparatus for both qualitative and quantitative
analysis, electric furnace analysis of iron, steel and carbon com-
pounds and for the analysis of coal gas and by-products. A
complete bacteriological outfit is also one of my valued possessions

ind by its means microscopic examinations of water arc conducted.
This about completes the chemical end.

In the electrical division I have motors, a generator (A.C., 60
volt, 60 cycle), a 50 watt D.C. generator, step-down and step-up
transformers, high frequency alternator, high-frequency high-

voltage transformer, Oudin coils, Tesla coils and spark coils. I

have an electric arc furnace by means of which I conduct small
experiments in the production of synthetic gems, electrolytic

rectifier, electrolysis apparatus and "bunches" of other "junk''.

At present I have under construction an A.C.-D.C. switchboard,
also a three-step audion amplifier and two long wave loading
coils. When the "Lab" is drest out in all its new furniture, I

will send you another series of photos.

Another photo shows my radio set which has just been unsealed

and which I know is just "hankering" to have the old oscillations
Mowing once more thru its coils. Another view shows my battery
switchboard and electrical work bench with spark coils. Tesla
coil, Oudin coil and other "stuff*'.—J. Carroll Tobias, 106 N.
High St., Bethlehem, Pa.

HONORABLE MENTION (One Year's Subscription

to the ELECTRICAL EXPERIMENTER;
—CHESTER A. WRIGHT

Herewith are photos of my radio station. I have been a steady
reader of the Electrical Expfrimenter for some time and get
many good ideas and hook-ups. My apparatus is mostly home-
made, consisting of a condenser made of heavy plate glass with
aluminum sheets. The rotary spark gap is made of a 1700 R.P.M.
fan, and the disc of an Edison disc record. It gives a very
good tone. My oscillation transformer is made of heavy brass
ribbon and is very easy to adjust. I use a Clapp-Eastham 1 K.W.
transformer. My receiving apparatus consists of home-made
couplers from which some very close tuning can be had. I use
an audion and galena non-jarable detector, both with great re-
sults. I also have Murdock variable condensers, and two sets
of Brandes' phones.—Chester A Wright, 611 Green St., Greens-
burg. Pa.
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mice urn
By EMERSOM EASTERILJNG

ft&fc
.FUNNY thing happened

the other day," laughed
Punk Loomis. Stokes

looked up from the telephone
^ VI directory. "A guy," continued

is,., -ilr Punk, "was standing under a
belt in the factory. The fellow

had on rubber boots. He was talking to his

wife, and when she started to leave—you
see, they were newlyweds—he reached over
to kiss her. WOW ! You ought to have
seen them! One of them got it in the nose
—the other on the lips—and it cracked like

a young bolt of lightning. You see, the
rubber boots made a Leyden jar out of the
man—a human condenser. That kiss sure
had a kick."

"I guess that was about as funny to them
as it was to the lady who was cleaning
clothes and set the rag, saturated with gaso-
line, on fire in her hand by drawing a spark
from the friction of the wool and silk.

Both were static, you know." Here he
turned and walked to the telephone and
asked for long distance. In a few minutes
he returned.
"Quite a commodity, this telephone. In

the old days when the citizens thought it

proper to run in marathons in the 'alto-

gether,' if I should happened to have been
let loose at that time, and happened to have
gotten word to a guy the same distance as
the present case here, I should had to have
waited for at leart a week—with the best
runner that the country had, to tell the ad-
joining country to go to hades—for the
answer."
"Can you reel off another sentence like

that without stopping for air again?" asked
Bender.
"Jumping over such improvements as

Paul Revere and the pony express brought
about, we land up at the chapter in scientific

history where a bird by the name of Morse.
with three other names before it. two of
them Sam and Finley—I don't know the
other—it don't make much difference any-
way. What we are driving at is the fact
that after muttering, 'If the presence of
electricity can be made visible in any part
of the circuit, I see no reason why intelli-

gence may not be transmitted by electricity,'

he rigged up a couple of magnets and an
arm and anvil—behold ! We have the
telegraph sounder. Then the next thing
was to contrive a series of dots, dashes and
spaces to convey that intelligence he was
speaking of. It took a lot of salesman-
ship for Sam to get his trick across, but
perseverance wins out in the finale—so,

first act in the comedy of the telegram.

Morse, the Dash and Dot Kid,
Ancestor of the Telegraph

Messenger.

K.eepiiag| ttlhie Wires
lot

"Then another guy—you've heard of him,
Bell, Alexander Graham, Proff. in vocal
hygiene or physiology—drops in on us.

This student of the art and mechanics of

the first cause for conversation got down
into the throat of the matter and found out
a lot about the reason why some men leave

home. While trying to make the telegraph

do more work for the number of wires
used, it is related that this gentleman was
alleged to have developed the telephone
—but none would recognize in the origi-

nal article any resemblance to the pres-

ent instrument of long-distance chatter.

"Another duck— Prof, tlisha Gray

—

would have landed the fish if it had not

been that Bell got his draftings in the

patent office (no, not the Phoney Pat-
ent Offizz) and beat the dear old chap
out of the glory. Which all goes to

show that some great minds do run in

the same channel. But Gray should
worry. He is guilty for the telautograph

being on the market. No, he
is not Elisha of the fiery

chariot.

"Europe was a long way off

until Cyrus Field succeeded in

stringing an undersea eable be-

tween the two continents in one
piece. That made him get in

rich with Congress, and he got

a medal to show his friends

for the stunt, too. It was in

1858— the time that George
Washington was fighting the

battle of Waterloo— that the

cable had one end in the good old U. S. and
the other in Europe. I don't suppose you
care, but Cyrus gave a few kicks and gave

up in the citv of New York. 1892.

"You know of Nick Tesla (his picture is

on one of the other pages), the fellow that

pulled one over on Columbus in the egg
stunt. Well, he just had to do something

for the telephone and invented a repeater

for it. Then Tom—who? Edison—im-

proved it a lot. And a gob of other guys

boosted the proposition along. Some wise

guy hops along and steps on two circuits,

and sticks another to work on the same
lines—Hoovering on wire. It was on the

same order that Bell tried to do with the

telegraph, only different. They dubbed it

the phantom eireuit, altho it is not as mys-
terious as the name implies. Then along

comes the multiplex system, words and
music bv Major General Georgie Owen
Squier, Chief Signal Officer of the United
States Army, and right away he goes the

phantom circuit one better by letting five

talkers in on the line simultaneous together

and at the same time. Not only that, but

it lets a crowd of 'brass pounders' in on the

circuit at the self-same operation, tout dc
suite.

"De Forest, in his

wireless experiments,
slipt them the pass to

get in on that stunt by
creating the Audion.
That is why the system
is referred to as the

wired wireless.
"By combining wireless and the lines

together, we get some pretty long dis-

tances covered by the voice. Not so
long ago when some notable English guy
listened to both oceans at the same time
over the telephone we thought it was
gr and. To-day that's commonplace.
Now, if the guys around the player stop

coughing, and they have good conditions
and sensitive instruments, it is possible to
hear Hawaiian hula players do their song
and dance in New York City over the wire
and wireless.

"I doubt if Sam Morse knew what he
really did when he constructed his first

telegraph instrument. Just think of the

Prof. Alexander Graham Bell, the Gink Who
Invented the Hello Girls.

war and sporting (accent on the sporting)
wires ! What would we do without them ?

Take the business as a whole. We would
feel like we were lost without 'phones and
'wires.'

"When the real thing marches in, a load
of by-products comes out on the next sec-
tion. When Edison called up over a
'phone and instead of saying 'Are you
there?' or 'Is this you?' he said 'Hello!'
That took like 'Over the top,' 'Lay- on, Mc-
Duff' and such slogans, saws, or what-you-
call-'ems. Now we would think a boob
crazy were he to say 'I am talking—is there
anybody on the other end of the line?'

'Hello' is good anywhere, China, Africa,
or Chile, but not in France, where it is

Alloh.'
"Now, if we can only get rid of the cen-

tral station," said Punk Loomis, "and re-

place the live hello-girl with an automatic
one that will not get tired or angr\r when
the customers cuss over the 'phone, then
we will have it down pat."

"You're 'way behind the times." came
back Stokes with an impatient gesture of
his head. "What you want to do is to take

a flying trip to Chicago and give their auto-
matic telephone rinktum the once over.

And, believe me, it is some contraption. Of
course, Windy City citizens have the regu-
lar Bell 'phone also, so when they get tired

of cussing the hello-girls they can switch

to the automatic, which is some indoor
sport. The two systems necessitate the

use of two telephones in one office, and on
any Monday morning you can see your
Windy citizens doing the hula-hula trying

to talk into two phones and to two cus-

{Continued on page 155)
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THE ORACLE

4. If a quick
research work or
are answered.

The "Oracle" la for the sole benefit of all electrical experimenters. Questions will be
answered here for the benefit of all. but only matter ot sufficient interest will be published.
Rules under which questions will be answered:

l. Only three questions can be submitted to be answered.
_ Only one side "i sheet to be written on; matter must be typewritten or else written

in ink. no penciled matter considered.
3. Sketches, diagrams, etc., must be on separate sheets. Questions addrest to this

department cannot be answered by mall free of cha
answer Is desired by mall, a nominal charge of 25 cents is made for each question. If the questions entail considerable
intricate calculations a special rate will be charged. Correspondents will be Informed as to the fee before such questions

ROTATING MAGNETIC FIELD
QUERY AND ROGER'S

RADIO SYSTEM.
(1004) J. M. McDonald, St. Louis, Mo.,

writes

:

Q. 1. Asking several questions about the

rotating magnetic field and Tesla "electric

egg" apparatus.

A. 1. We give you the following sug-
gestions in answer to your questions. The
rotating magnetic field is very clearly ex-
plained in the April number of the Elec-
trical Experimenter, containing an article

by Dr. Xikola Tesla on his induction motor
and how it works, which we are sure will

make the matter plain to you, as a clear

hydraulic analogy is given therewith.
In connection with the "electric egg"

apparatus, we would advise that the two
opposite coils are connected so as to give
North and South poles respectively.

Elsewhere in the present issue you will

find a special article on the "Rogers' Un-
derground Wireless System for Amateurs."
This will answer many questions such as the

one you ask concerning the length of aerial,

etc., and briefly we might say that for

short wave lengths of about 200 to 300
meters, a wire (rubber covered auto-cable)
about 300 feet in length could be used.

When the free end of the wire is grounded,
the signal strength is reduced. Generally
speaking, and for ordinary amateur and
even commercial requirements, but one wire
is found necessary.

VALUE OF THE "SOLAR CON-
STANT."

(1005) Emmanuel Bellon, Peoria, Ill-

writes this department

:

Q. 1. About the value of the mean "solar

constant."

A. 1. There seems to be indeed much
promise in the development of an efficient

solar energy plant, and while little has

been done along this line in a commercial
way of late, yet some very interesting work
has been accomplished by a number of
scientists, who have worked on the problem.
It is a most interesting and valuable field

to work in.

The result of nearly seven hundred tests

conducted by the Smithsonian Institute of
Washington and in various parts of the
world, has resulted in accepting 1.93 calories
per square centimeter per minute, as the

mean "solar constant." This is equivalent
to 7.12 British thermal units per square
foot per minute. The best body for the

conservation of the radiant energy into heat
energy is a dead black one.

RADIO QUERIES ON MIGNON
RECEIVING SET.

(1006) A. S. ., Chicago, III., in-

quires of the Oracle:
Q. 1. What is the coil around the Audion

used for in the Mignon receiving set, and
also what is the object of the metal coupler
core?
A. 1. Concerning the Mignon type R. W.

Xo. 3 radio receiver, would advise as fol-

lows :

Regarding the two specific points you
mention first, about the coil around the

Audion tube, this is hooked up with one
of the tuned oscillatory circuits, so that the

To ms*

DIIIIIIII

cle09

Fraeiradls

Do you realize that not one day passes
when we do not receive from 150 to 250
letters addrest to "The Oracle"? If we
were to publish all the questions and their

answers we would require a monthly mag-
azine five or six times the size of the
ELECTRICAL. EXPERIMENTER, with no
other matter but questions and answers.
Of late the influx of letters has become
so heavy that several of our associates
have been forced to discontinue important
editorial work, in order to answer the
mail. This we are certain you do not
wish. You do not want your magazine
to lower its present high standard. You
want the best, the very best, and you
know we never have failed you yet.

Moreover the multitude of letters are
wholly unnecessary. Most of the ques-
tions Readers ask every day have been
answered before in "The Oracle." There-
fore, ere you sit down to write us, look
over your back numbers, and nine times
out of ten you will find the answer.

We strive hard to publish only such
matter as has not appeared before in our
columns, and for that reason, only a small
fraction of the queries received by us
are actually publisht.

Your magazine is steadily coming to
the fore as the greatest publication in the
scientific world. To keep up its present
high standard and to make it a better and
bigger magazine requires a tremendous
amount of untiring effort on the part of
the Editors. Therefore, in the future, we
CANNOT in your own interest, answer
questions by mail, free of charge.

For questions requiring an immediate
answer our fee is 25 cents for the first
three ordinary questions, and 25 cents for
each additional question. We will gladly
advise fee for special questions entailing
considerable research work or calcula-
tions.

Stamped and addrest envelope should
be enclosed with the queries, and more-
over, any sketches accompanying them
should be drawn in ink on separate sheets.
Write plain and, PLEASE, PLEASE BE
BRIEF.

Editor of "The Oracle."

oscillating magnetic field created within it,

would act electromagnet i>-ally on the elec-
tron stream within the detector, somewhat
in the same manner as is the case where a
permanent steel magnet is placed in prox-
imity to a vacuum tube detector to improve
its operation. The effect on the electron
stream is to either concentrate it or spread
it. thus making the path from grid to plate
either more conductive or less conductive,
depending upon the polarity and position of
the magnetic field.

Concerning the disc core transformer in

the Mignon coupler, so far as we under-
stand, this disc core was either of iron or
some other alloy of a ferrous nature. Ap-
parently the designer aimed to or tried to

give the impression that this form of trans-
former would be much more efficient than
the standard radio coupler, owing to the
presence of the ferrous core, which of
course would give a much higher permea-
bility, or flux earning power.
We refer you to the March, 1917, issue of

the Electrical Experimenter, page 811,

where you will find complete diagrams and
explanation of the Mignon adjustable disc

core receiving transformer and circuits,

written by Mr. Ernest Mignon, the inventor,
himself.

RECORDING RADIO SIGNALS
(1007) W. T. Smith, Stockton, Kansas,

wishes to know

:

Q. 1. Of methods in use for recording
radio-telegraphic signals.

With reference to apparatus sufficiently

sensitive to record wireless signals at con-
siderable distances, would suggest that you
look over the article entitled, "Radio Am-
plifiers," which appeared in the November,
1918, issue of the Electrical Experi-
menter. A great number of different types
of amplifiers are there described, and data
is also given on their make-up.

Finally, we would suggest that there are
two methods now in use commercially for
recording wireless signals. The first one,
which is employed at the Marconi Trans-
Atlantic Radio Stations, utilizes two to three
stage vacuum valve amplifiers, and the sig-

nals are recorded on a phonograph or "Dic-
taphone." The second method is that which
has been used by the De Forest engineers,
and this system of recording wireless mes-
sages or signals, utilizes two, three, or
higher Audion amplifiers to boost the sig-
nals to a sufficient strength to operate a
polarized relay. This, in turn, actuates a
Morse register or tape recorder. The De
Forest people have also successfully em-
ployed a Poulsen telegraphone for record-
ing the signals after amplification by an
Audion amplifier.

It might interest you to know that the
De Forest experts have perfected a six-
stage Audion amplifier with an amplifying
capacity of one million times.

DESIGN OF PHONOGRAPH
HORNS.

(1008) Howard L. Quick, Jr., Brooklyn,
X. \ ., wants data as follow -

:

Q. 1. How a large phonograph sound
chamber or horn should be built?
A. 1. Relative to construction of phono-

h sound box or horn, which in every
case should be of some hard wood, an
eminent sound authority, Prof. Dayton C.
Miller, gives data as follows: The horn is

best constructed of some hard wood such as
maple, mahogany, hollywood or oak. The

(Continued on payc 146)
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LearnElectricity

V
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7
In the Great Shops of

C0YN1 ^vc

Thousands ot" 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 years of success.

1 Hundreds of our graduates have become experts in less than four months. You can do the same. Now is your

big opportunity. Come—no previous education necessary.

LearnEarn $125 to $300 a Month
In the Electrical business. Come here where you will

be trained in these great flOO.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

Become an Expert in 3Ji Months
Xo 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 sot the money to come to
Coyne. It you have ambition and the nerve of a real man.
that's all you need. Dozens of our students every year work
in their spare time and earn their living expenses. Dozens ot
others work in the day time, earn all their expense anil attend
our evening school. Our employment department will help
you without charge.

BENNETT W. COOKE, Director

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 minutes'

walk from our school.

Electricity, Drafting

Motion Picture Operating
Plumbing

We teach

quickly and
ill these trades and professions

such a thorough, practical way
that when finished you are ready to step right

nto a position of responsibility and big pay.

Send Today for Big Free Book
Write today, now, for the book. It tel

Coyne graduates have done. What you
can do. Fill in the coupon, check the

trade you are most interested in or
send a postal card, do it now.

rhat

Drafting

The country is cry-

ing for skilled drafts-

men in all lines. Thou-

sands of positions open
with princely salaries.

We give you the ad-

vantage of our big

shops. Xo other school

can do this. Now is

the time to get into

this big field. Experts
train you under prac-

tical working condi-

tions, no books and
theory go here. Check
drafting on the cou-

pon below and mail

it at once for. full par-

ticulars.I
COYNE TRADE AND ENGINEERING SCHOOLS
Dept. 26 39-51 E. Illinois Street, Chicago, III.

COYNE TRADE AND
A ENGINEERING SCHOOLS

. Bennett W. Cooke. Director

Dept. 26, 39-51 E. Illinois St.

+ Chicago, III.

«fe Please send at once your big Free~ Book— I am interested Iu

[ ] Electricity [ ] Drafting f ] Plumbing
* [ 1 Motion Picture Operating

^ (.Check trade interested in)

Name

.

J eu benefit by mentioning tite "Electrical Experimente riting to advertisers.
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THE. ORACLE
ntinued from page 144)

Health-Beauty-Power
Treat Yourself in Nature's Way
The Therapeutic White Ray» of the
Sterling Lamp are a scientific adapta-
tion of the marvelous healing properties
of the sun's rays. The warm, soothing,
soft, white rays penetrate and vitalize

every cell and tissue; new cell growth is

stimulated ; the body is refreshed and
vitalized.

It brings you a clear, unblemished skin,

rose-tinted cheeks, bright eyes; quickens
the sluggish blood, rebuilds firm new mus-
cle, and clear, new skin.

STERLING THERAPEUTIC LAMp
"The Light That Heals" I

Relieves pain without destroying vitality Abso-
lutely safe: no vibration, shock or pain. Does awav
frith use of harmful drugs. ItvlU-r from rain results
Lhe moment you snap the electric switch. Rheuma-
tism, neuralgia, soro throat, earache, gultre. head-
ache, nervous conditions, and innumerable mher ail-
ments, are instantly eased and relieved. Invaluable
in the treatment of skin diseases. Physicians en-
dorse and recommend Therapeutic Light to you.

Send Coupon for Free Book
N. tliirui vague or mystic in the Sterling Lamp

Our free book tells of Its uses and many benefits—
deals with the simple, fundamental laws of health
and beauty. Tells you how to treat yourself at a
few cents In cost, relieving you of pains and ail-
ment- and awakening your energy ; huw others III

hospitals, sanitariums and
thousands of private homes
have benefited. Don't suf-
fer headaches and other
pains needlesslv—let Na-
ture and Science help
you to health, beauty
and greater vitality.

STERLING
THERAPEUTIC
LAMP CO.

Deal. USWCarfieWAve.
Chicago, 111.

Use This Coupon

STERLING THERAPEUTIC LAMP CO.,
Dept. 13. 546 Garfield Ave.. Chicago. Illinois.

Please send me, without cost or obligation, vout
fully illustrated bookM describing the Sterling
Therapeutic Lamp, its uses and benefits.

Name

Street & No

City State

PHOTO CRAFT
The New Photographic Journal
Devoted to the Art of Picture
Taking and Nature Work With

the Camera.

The_ only Photographic Magazine de-
voting a department every month
exclusively to Nature Photography.

June Issue Will Contain:
"Bird Photography", by H. T.

Middleton.
"Some Strange Things From

Australia.

"

"Nature Work With the Camera."
"Pictures in June."
tod many other exclusive pictures and
articles. Don'l Fall to get this lasue if

you art Interested in Pictures. Four
Competitions with Cash prizes leading
to a fifth. Beaid LAe Bods) foi

ths* trial subscription.

Photo Craft Magazine
Ann Arbor - - Michigan

wood for ordinary size horns may be
to H inch stock, finished perfectly smooth
inside ami preferably varnished. Glne the
joints and do not nail them. Mahogany is

very well suited to the purpose indeed. The
wood stock used should be quite thick, as

the whole principle of the phonograph sound
chamber is to vibrate the column of air

within the chamber, and with this object
in mind, and as pointed out by some of the
highest scientific authorities on acoustics,

the walls forming the chamber should not
be thin enough to vibrate, but should be
rigid, so that the column of air can vibrate
freely, and only this column of air.

The longer the horn the better, and as
the wave length in air of the average voice,
such as the baritone, is about 4 l/2 feet, the
total mean length of the sound chamber
from the reproducer should not be less than
this value. Providing the sound chamber
has at least this length, and that the dia-
fram of the reproducer is large enough,
say at least 2]/2 inches, so as to vibrate at

the usual range of frequencies predominant
in speech and music reproduction, then you
should obtain very good results.

A high authority in the field of acoustics
recently mentioned to the Editor of this

column that the best phonograph music he
ever heard in the laboratory, was that given
from a wooden horn seven feet long, which
took care of all the longer as well as the
shorter wave lengths and frequencies. Very
tine results were obtained from a still more
rigid horn, constructed of concrete, he
elated.

This authority also mentioned that a very
slight difference was noted as to whether
the sound chamber was made square or
round in cross-section. The lines of its

length should expand continually and not be
parallel. Furthermore, the general contour
or shape of the walls of the horn may be
made perfectly straight, and no increased
efficiency is obtained by any fancy frills or
curves in the horn, as is claimed by many
phonograph companies. Also it is a proven
fact by laboratory tests, that any form of
wooden grill or vane whatsoever placed in

the mouth or opening of the sound chamber,
only lowers the tonal and acoustic efficiency

of the instrument.

With regard to needles, it is also inter-

esting to note that tests have shown where
anything softer than a steel, diamond or
saffire point is used, that pure and clear
sound reproduction is sacrificed, such as
when fiber needles are used. Prof. Miller
stated the situation very succinctly and cor-
rectly, we believe, when he said that "If you
use fiber needles and like them, then use
them, as they of course effect a saving in

the wear on the records." The fact re-

mains however, that any such needle as this

absorbs a considerable portion of the vi-

brations of the music picked up from the
record, and dissipates it before it ever
reaches the diafram. The same reasoning
applies to many other fancy attachments
offered to the phonograph public.

A. C. MOTOR STARTING COIL CON-
NECTIONS.

(1009) G. S. i.olden. Harrisburj P
writes

:

Q. 1. How do you connect up the start-

ing coils on an A. ('. single phase induction
motor ?

A. 1. We give herewith diagram of con-
ions for the four starting coils on your

A. C. motor. The current must flow around
the successive poles in an opposite direction,

[Continued on page 148)

NUMBER 3

LAST month I showed you how neces-

j sary it was to the life and growth of
a big magazine like the ELECTRICAL

EXPERIMENTER to have a large number of
satisfied advertisers, and explained how
more advertisers meant a bigger magazine
for yon and more reading matter. This
month I want to give you a few more
reasons why it is worth your while to pa-
tronize firms who advertise, and especially
those who advertise in the Experimenter.
When you pay your good money for

some article, no matter what it is, you want
to get the very best quality possible for
the money. Advertised articles are always
of better quality than unknown, unlabeled,
and unbranded goods. This is easily
proven. Compare such well-known brands
as the Sonora Phonographs, Starrett Tools,
Brandes or Murdock Receivers, etc., with
similar articles put out by firms who have
not the ambition or progressiveness to
standardize their merchandise. The com-
parison always proves the superiority of
the advertised article.

There is a good reason why this is so.
It costs money to advertise. An inch ad in
the Electrical Experimenter costs $8.40
for one insertion—a page ad $264.60. An
advertiser who is using ten or twelve maga-
zines and spending anywhere from $1,000
to $10,000 a month to tell you about the
goods he has for sale, must get his money
back by keeping you as a steady customer.
It costs too much to make the first sale
to drop your friendship then and there.
He must make you a strong booster of
what he has to sell, and keep you a
steady customer if he is to make money.
The only way he can do it is by giving
you better quality and a cheaper price than
possible anywhere else. If he doesn't give
you a better article and save you money
you won't remain a steady customer and
he loses.

Therefore, when an advertiser spends a
small fortune each year to build up a repu-
tation, don't think for a single moment that
he is going to risk that reputation or run
the chance of having his money thrown in
the gutter by putting out inferior goods.
Far from it ! The advertiser lays his cards
on the table. He says, "Here's who I am,
and what I am and what I have to sell

you." He is frank with you. He does not
try to "stick" you. He cannot afford to.

When you send your orders to any concern
which advertises in the Electrical Ex-
perimenter you know that you are sending
them to a reliable firm (we do not accept
advertising orders from any concern except
those that we know are reliable.) You will

know that the goods which you will get are
the best that you could buy for the money.
You will know that the advertiser stands
back of his goods and is willing to make
good if any dissatisfaction should arise.

I have given you only a few reasons why
it is a business proposition for an adver-
tiser to give better service, put out a better
quality of goods, and offer you more for
the money than you would get from a non-
advertiser. There are many others. Next
month I will take up the matter of costs
and prices and show you just how the
advertiser can sell goods more cheaply than
his competitor.

Advertising Manager.

mentioning the "Electrical Experimenter" when writing to advertisers.
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How to Increase Your Will Power
In One Hour

Author of This Article Tells How He Quickly Acquired a Dominating

Will Power That Earns Him Between $50,000 and $70,000 a Year

FOUR YEARS ago a man offered me a

wonderful bargain. He was hard up for

money and wanted to sell me some shares

in a young, growing company for $1,000.

Based on the earnings of the Company the

stock offered me was easily worth $5,000—in

fact, the man who finally bought the shares

sold them again in five months at a profit of

$4,300.

The reason I didn't buy the shares was
that I could no more raise a thousand dollars

than I could hop, skip, and jump across the

Atlantic Ocean. A thousand dollars ! And my
income only twenty-five a week.
The second chapter in my life began a few

months later, when another opportunity came
to me. It required an investment of $20,000

during the first year. I rabed the money
easily, paid back every penny I borrowed, and
had $30,000 left at the end of the first year!

To date in less than four years, my business

has paid me a clear profit of over $200,000 and
is now earning between $50,000 and $70,000 a

year. Yet for twelve years before, the com-
pany had been losing money every year!

The natural question for my reader to ask

is, "How could you borrow $20,000 to invest

in a business which had previously been a

failure, after being unable to borrow ^1,000

for an investment that seemed secure?" It is

a fair question. And the answer can be given

in two little words—WILL POWER.
When the first proposition came to me I

passed it by simply because I didn't have the

money and couldn't borrow it. I went from
one friend to

Partial List of
Contents

The Law of Great Thinking.

The Four Factors on which it

depends.

How to develop analytical power.

How to think "all around" any
subject.

How to throw the mind into

deliberate, controlled, produc-

tive thinking.

Detailed directions for Perfect

Mind Concentration.

How to acquire the power of

Consecutive Thinking. Bea-
soning. Analysis.

How to acquire the skill of

Creative Writing.

How to guard against errors in

Thought.

How to drive from the mind all

unwelcome thoughts.

How to follow any line of
thought witli keen, concentrat-

ed Towers.

How to develop Reasoning Power.

How to handle the mind in

Creative Thinking.

The secret of Building Mind
Power.

How the Will is made to act.

How to set your Will.

How a strong Will is Mn.ter
of Body.

What creates Human Power.

The Six Principles of Will
Training.

Definite Methods for developing
Will.

The NINETY-NINE METHODS
for using Will Power in the

Conduct of Life.

Seven Principles of drill in

Mental. Physical. Personal
Power.

FIFTY-ONE MAXIMS for Ap-
plied Power of Perception.
Memory. Imagination, Self-
Analysis, Control.

How to develop a strong, keen
gaze.

How to concentrate the eye upon
what is before you—object.

person, printed page, work.

These are onty a /etc of the
many tubjects treated.

the next and all

turned me
down. Several

refused to talk

business with
me at all. They
all liked me per-

sonally, and
they asked
about the kid-

dies, but when
it came to
money matters

I hadn't a

chance. I was
scared stiff

every time I

talked to one
f t h e m . I

pleaded with
them, almost
begged them.
But everybody
had their
"money all tied

up in other in-

vestments." It

was an old ex-

cuse, but I ac-

cepted it meek-
ly. I called it

hard luck. But
1 know today
that it was
nothing in the

world except
my lack of Will

Power or rath-

er m v weak
Will 'Power,
which kept me
from getting
what I wanted.

When I heard that the man sold those shares

at a profit of $4,300, it seemed that my sorrow-

could not be greater. That profit was just

about what my salary amounted to for four

years! But instead of grieving over my "hard

luck," I decided to find out why I was so

easily beaten in everything I tried to accom-
plish. It must be that there was something

vital that made the difference between success

and failure. It wasn't lack of education, for

many illiterate men become wealthy. What
was this vital spark? What was this one thing

which successful men had and which I did

not have?

I began to read books about psychology and

mental power. But everything I read was too

general. There was nothing definite—nothing

that told me what to do.

After several months of discouraging effort,

I finally encountered a book called "Power of

Will," by Prof. Frank Channing Haddock. The
very title came to me as a shock. When I

opened the book I was amazed. I realized

that will power was the vital spark—the one

thing that I lacked. And here in this book
were the very rules, lessons and exercises

through which anyone could increase their will

power. Eagerly I read page after page; in-

cluding such articles as The Law of Great

Thinking; How to Develop Analytical Power;
How to Concentrate Perfectly ; How to Guard
Against Errors in Thought; How to Develop
Fearlessness; How to Acquire a Dominating
Personality.

An hour after I opened the book I felt like

a new person. My sluggish will power was
beginning to awaken. There was a new light

in my eye, a new spring in my step, a new
determination in my soul. I began to see, in

my past, the many mistakes I had made, and
I knew I would never make them again.

I practiced some of the simple exercises.

They were more fascinating than any game of

cards or any sport.

Then came an opportunity to acquire the

business which had lost money for twelve

years, and which I turned into a $50,000 a

year money maker. Instead of cringing before

the moneyed people, I won them over by my
sheer force of will. I would not be denied,

and my every act and word since then has

been the result of my training in will power.

I am convinced that every man has with-

in himself every essential quality of success

except a strong will. Any man who doubts

that statement need only analyze the success-

ful men he knows, and he will find himself

their equal, or their superior, in every way
except in will power. Without a strong will.

education counts for little, money counts for

nothing, opportunities are useless.

I earnestly recommend Prof. Haddock's great

work. "Power of Will," to those who feel that

success is just out of reach—to those who lack

that something which they cannot define, yet

which holds them down to the grind of a

small salary.

Never before have business men and women
needed this help so badly as in these trying

times. Hundreds of real and imaginary ob-

stacles confront us every day, and only those

who are masters of themselves and who hold

their heads up will succeed. "Power of Will"

as never before is an absolute necessity—an

investment in self-culture which no one can

afford to deny himself.

I am authorized to say that any reader who

cares to examine "Power of Will" for five days

may do so without sending any money in

advance. If after one hour you do not feel

that your will power has increased, and if

after a week's reading you do not feel that this

great book supplies that one faculty you need

most to win success, return it and you will owe
nothing. Otherwise send only $3, the small

sum asked.

Some few doubters will scoff at the idea of

will power being the fountain head of wealth,

position and everything we are striving for,

but the great mass of intelligent men and
women will at least investigate for themselves

by sending for the book at the publisher's risk.

I am sure that any book that has done for

me—and for thousands of others—what "Pow-
er of Will" has done—is well worth investigat-

ing. It is interesting to note that among the

250,000 owners of "Power of Will" are such

prominent men as Supreme Court Justice

Parker; Wu Ting Fang, Ex-U. S. Chinese

Ambassador; Gov. McKelvie, of Nebraska;
Assistant Posmaster-General Britt ; General

Manager Christeson, of Wells-Fargo Express

Co.; E. St. Elmo Lewis; Senator Arthur Cap-
per of Kansas and thousands of others. In

fact, today "Power of Will" is just as im-
portant, and as necessary to a man's or

woman's equipment for success, as a diction-

ary. To try to succeed without Power of

Will is like trying t0 d° business without a

telephone.

As your first step in will training, I sug-

gest immediate action in this matter before

you. It is not even necessary to write a letter.

Use the form below, if you prefer, addressing

it to the Pelton Publishing Company, 30 K
Wilcox Block, Meriden, Conn., and the book
will come by return mail. You hold in your
hand, this very minute, the beginning of a

new era in your life. Over a million dollars

has been paid for "Power of Will" by people

who sent for it on free examination. Can you,

in justice to yourself hesitate about sending in

the coupon? Can you doubt, blindly, when
you can see, without a penny deposit, this

wonder-book that will increase your will power
in one hour.

The cost of paper, printing and binding has

almost doubled during the past three years,

in spite of which "Power of Will" has not been

increased in price. The publisher feels that so

great a work should be kept as low-priced as

possible, but in view of the enormous increase

in the cost of every manufacturing item, the

present edition will be the last sold at the

present price. The next edition will cost more.
I urge you to send in the coupon now.

PELTON PUBLISHING COMPANY

30-K Wilcox Block, Meriden, Conn.

I will examine a copy of "Power of Will" at your

risk. I agree to remit $3 or remail book in 5 days

Address.

City State.

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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They replace steel
phonograph needles !

SO N O R A Semi-Permanent
Silvered Needles are for use

on ALL MAKES of steel needle

records. They play 50 to 100

times, mellow the tone, are more
economical, more convenient,
save constant needle changing,
and increase the life of the

records.

STMI IHSTflUKtKT Of QUALITY

onorj
CLEAR AS A BELL ^

Semi-Permanent Silvered

NEEDLES
Study these microphotographs,
Fig. A shows an ordinary steel

needle after playing one record.
Notice that the point is worn
off. Fig. B shows Sonora Needle
after playing one record. No
wear is perceptible. Fig. C
shows Sonora Needle after play-
ing over 50 records. Needle has
worn down, but is still in splen-
did playing condition.

3 Grades: Loud—Medium Soft
.'JOc per card of 5. In Canada H)«

FREE
Sample Sonora Needle will
be sent FREE on request.
Write for it today. Note
how many times it plays.

^oixora phonograph Sales
Cnmpann, 3nc.

GEORGE E. BRIGHTSOX. President
Broadway, Dcpt. G, New V..rk

Uyrie Building

Send Only 12c
(Stamps or Coin)

And I «ill wild you ;i copj ,,t mi raluable
!"»,kk-t.

"Hints to Music Loving
Owners of Talking Machines"
Till- you bow to tike care of your machine an.l

Brit the lift of both, ami «u,. ,„.,„,

Hie lone of your In

I it In Iru.l- on :t

of Iht motor, cleaning, speed adjii-iiniil. care ol iIih

el—In fart every thing you ...,,,i

lay and the booklet uiu eoau bj retura

J. H. ELLIS, Box 882, Milwaukee, Wis.
Patentee i Manufacturer. Ellis Harmonious Reproducer

You Can RENT
This Phonograph

. plan I Jin
Superior Phonograph
Days' Trial: Ptajl all make

Young
on 30

if .lis. n
lUfb /tmhil ./,,,./..-

t»rrfti». $125 Value (or $62.50.
"IrtalK ,; |, lurnalii rw
ofTi-r.-U. Offer Limited. Write Today
YOUNG'S SUPERIOR PHONOGRAPH

<U W Madison St Orpt P26. Chicago. Ill

GetThis Car
And the AGENCY

. / V
In YOUR Territory
Drive « new 1919 Birch /j

' OUR avn<j p*k«/ft*2]
«<*>d tDont-T ortUr.tr Uircb >|»' icm to roar friend* •r,d 3«h.p..
DcttTfabor.. Thry »,„ f..i[, W.B.,J2t
rwau>u*d. fromt'tshiE.mraU. Wm«Qujrk for full infonjutioQ.

1 C M.dtftox SL
ILLINOISBIRCH MOTOR CARS SftSSo

Tike OiTcSiclle
titiiiucd from page 14oi

as the diagram shows. Those you show in

your letter are not correct, for they give
like polarit} mi each pole, which is wrong.
We have no data on the starting coil di-

mensions, but you can arrive at this bj

experiment, or else b\ getting in touch
with the manufacturers of a similar sized

motor.

r i

IT*— p^ 171— PR
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—^-
Proper Connection of Poles Composing Starting Winding of Induc-

tion Motor.

SPECIAL 110 VOLT TO 12 VOLT
A. C. TRANSFORMER.

i 1010 i August Kling, Mobile. Ala., writes :

Q. 1. Asking for data on building a

small step-down transformer to give 12

volts at the secondary, which lie desires
split into two coils. Total output 50 watts.

A. 1. We i;ive herewith data on double
wound closed core transformer to step-

down 110 volts oO cycle A. C. to a maxi-
mum secondary voltage of 12 volts.

The laminated sheet iron core for this

transformer may measure 5 inches wide by
6 inches long, and have a cross-section of
1 inch by ' j inch. At either end of the

two longer legs, as the diagram herewith
shows, two primary windings may be placed,
each of them consisting of 200 turns of
Xo. 18 D. C. C. magnet wire. At either end
of the two long legs, the two secondary
windings may be placed, as the diagram
shows, each of these developing about 12

volts and about 2 amperes, or giving 12

volts and 4 amperes or 50 watts, the total

output you request for both secondaries
connected in parallel. It is understood that

both primaries in this design are to he con-
nected in series on 110 volt 60 cycle A. C.

at all times, i.e.. whenever the transformer
is used. The secondary windings each con-
sist of 45 turn- No. 12 B. & S. gage D. C. C.
magnet wire, the secondary being wound
on either leg beside the primary coil.

100-WATT, 32 TO 8-VOLT STEP-
DOWN TRANSFORMER.

(loll i Claude Carefoot, Pasqua, Sask.,
i anada, inquires

:

Q. 1. For data on step-down trans-
former to reduce 32 volts too \olts. A. r
A. 1. We do not of course know how

many waiis you wish the transformer to

carry', but we gi\e
you herewith data on
a 100-watt transform-
er. T h e laminated
sheet iron core may
be about 8" long by
o" wide and thickness
of 1". The core
should have a cross-
section of 1 square
inch. The primary
winding, on one leg

of the transformer,
should consist of 230
turns of No. 11 D.C.I .

magnet wire.

The secondary winding should have 5.S

turns of No. 5 D.C.C. magnet wire.

My Siraveiratlnoinis
By Nikola Tesla

(Continued from page 112)

Prim
roit

'

Sec
i2v ?amp.

Iron core

Set

12V

IIOV. 60'» A C
so noIt step dom Trans

f

Details of 110-Volt to 12-Volt A. C. Trans-
former. Secondary Coils May Be Connected

In Parallel or In Series.

With respect to taking off taps on the
secondary for different voltages, you can
easily divide up the total number of turns
mi the secondary yourself by means of a
-mall battery voltmeter. You can readil)
test the potential by experiment. The volt-

age in an) case is directly proportionate to

the number of turns in use.

any special thought of our far more impera-
tive necessities. The "Magnifying Trans-
mitter" was the product of labors extend-
ing through years, having for their chief
object the solution of problems which are
infinitely more important to mankind than
mere industrial development.

If my memory serves me right, it was in

November, 1890, that I performed a labora-
tory experiment which was one of the most
extraordinary and spectacular ever recorded
in the annals of science. In investigating
the behaviour of high frequency currents
I had satisfied myself that an electric field

of sufficient intensity could be produced in

a room to light up electrodeless vacuum
tubes. Accordingly, a trans former was
built to test the theory and the first trial

proved a marvelous success. It is difficult

to appreciate what those strange phenomena
meant at that time. We crave for new sen-
sations but soon become indifferent to them
The wonders of yesterday are today com-
mon occurrences. When my tubes were
first publicly exhibited they were viewed
with amazement impossible to describe
From all parts of the world I received
urgent invitations and numerous honors
and other flattering inducements were of-

fered to me, which I declined.

In Faraday's Chair

But in 1892 the demands became irresis

tible and I went to Loudon where I de
livered a lecture before the Institution of

Electrical Engineers. It had been my in-

tention to leave immediately for Paris in

compliance with a similar obligation, but
Sir James Dewar insisted on my ap-
pearing before the Royal Institution. I

was a man of firm resolve but succumbed
easily to the forceful arguments of thi

j^reat Scotchman. He pushed me into a
chair and poured out half a glass of a won-
derful brown fluid which sparkled in all

sorts of iridescent colors and tasted like

nectar. "Now," said he, "you are sitting

in Faraday's chair and you are enjoying
whiskey he used t" drink." In both aspects

it was an enviable experience. The next

evening I gave a demonstration before that

Institution, at the termination of which
Lord Ivayleigh addressed the audience and
bis generous ,-ords gave me the first start

in these endeavors. I fled from London
and later fn n Paris t,, escape favors

1
1 onttnucd on poo,- 17.1

1

1 r?,ifcr tcAi i riling
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Taught By A Practical Man
and In Your Home.

IT IS UP TO YOU.
I am teaching electricity and drafting to many men. young and old, and wish to interest you
sufficiently so that you will send for my catalog which tells the whole story' regarding my
method of instruction and the g'ood which is being accomplished. It is up to you whether
you look into this proposition, but if you are in earnest in your desire to get into the electrical
industry, or to become more proficient in thai line, you will send for mv catalog and not regret
the time you give in doing so.

THE PURPOSE OF THE COURSE OF STUDY
I have been designing
courses In electrical in-
struction and teaching
electricity, off and on,

during the past 17 years, and during that time I have had an unusual
opportunity to make a special study of the teaching business, from the
standpoint of a practical man. This course has been designed by me with
a view of reaching those who do not have a lot of time and money to de-
vote to study work and to give them as thorough a knowledge aa possible of
electricity as applied to every day practical work. The instruction is given
like you were working on various jobs and I tell you what to do and how
to do it. giving the necessary explanation for the understanding of the
theory covered by the subject under discussion. Another particular feature
of my instruction is that I lay particular stress on the unusual conditions
which seldom happen in the every day run of electrical work, and this part

Apparatus, Instruments, Materials, Etc.
Certain electrical apparatus. Instruments, materials, charts, drafting materials, etc., as d>s*Tibe.l
in the catalog, are included as a ran of the course fur which there is no eitra charge, as it U
Covered by the regular monthly jjayiueuis.

Fill Out Coupon Or Drop Me A Postal Card For One Of My Catalogs Which
Gives Full Information.

BURGESS ELECTRICAL SCHOOL
745 E. 42d Street Chicago, 111.

of the Instruction nukes the course attractive and valuable to those already
engaged in the electrical industry and accounts fur the fact thai over 60
per cent or my students are practical men.

FIFTY-FIFTY
I work absolute)] on a 50-50 basis with my students and my method of
handling their Instruction and mj dealing with them hate never been
criticised, rou pay me the comparatively Ion price I ask and I give vou
the Instruction and other help as stated in my catalog. So student is
permitted t" pay cash for his entire course on starting, the course !

Paid .for in small monthly payments as you go along. Students have the
privilege ol discontinuing the work if they should And that it was not just
what they were after and their payments stop at the same time. This lamy way of doing business and a pan of mv 50-50 plan, as I would not
want your money when I was not giving you the instruction.

YORKE BURGESS.
BURGESS ELECTRICAL SCHOOL.
7J5 East 42nd Street. Chicago. Illinois.
Gentlemen:

—

Bend iue catalog describing rour course

NAME
ADDRESS
CITY
STATE

Eiectrlcltj «'ai Drafting.

To Practical Men and Electrical Students:
i s.~. of this book by Editor in December

I have prepared a pocket-size note book espe-

cially for the practical man and those who are
taking up the study of electricity. It contains
drawings and diagrams of electrical machinery and
connections, over two hundred formulas for calcu-

lations, 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 electrical

business.

The drawings of connections for electrical ap-
paratus include Motor Starters and Starting Boxes,
Overload and Underload Release Boxes, Revers-
ible Types, Elevator Controllers, Tank Control-
lers, Starters for Printing Press Motors, Auto-
matic Controllers, Variable Field Type, Control-
lers 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 Connec-
tions for Auto Transformers, and Transformers
for Lighting and Power Purposes. The drawings
also show all kinds of lighting circuits, including
special controls where Three and Four Way
Switches are used.

The work on Calculations consists of Simple
Electrical Mathematics. Electrical Units, Electrical

BURGESS ENGINEERING CO.,

sue of your Electrical Experimenter, page 568

1

Connections, Calculating Unknown Resistances,

Calculation of Current in Branches of Parallel

Circuits, How to Figure Weight of Wire, Wire
Gauge Rules, Ohm's Law, Watt's Law, Informa-
tion regarding Wire used for Electrical Purposes,
Wire Calculations, Wiring Calculations, Illumina-
tion Calculations, Shunt Instruments and How to

Calculate Resistance of Shunts, Power Calcula-
tions, Efficiency Calculations, Measuring Un-
known Resistances, Dynamo and Dynamo Trou-
bles, Motors and Motor Troubles, and Calculating
Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, Frequency,
Alternations, Speed of Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with
Line Transformers.

The book called the "Burgess Blue Book" is

published and sold by the Burgess Engineering
Company for one dollar ($1.00) per copy, post-
paid. If you wish one of the books, send me your
order with a dollar bill, check or money order.
I know the value of the book and can guarantee
its satisfaction to you by returning your money if

you decide not to keep it after having had it for
five days.

Yorke Burgess, Consulting Engineer
750 East 42nd Street Chicago, Illinois

You benefit by mentioning the "Electrical Experimenter" when writing to adzertiscrs.
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BOYS

Learn Drafting
Employers everywhere are looking for skilled

draftsmen. They are offerine good salaries to

starl with splendid chances for advancement.

•Drafting offers exceptional opportunities to a

young man because drafting itself not only com-

mands good pay, but it is the first step toward

success in Mechanical or Structural Engineering

or Architecture. And drafting is just the kind of

work a boy likes to do. There is an easy delightful

way in which you can learn right at home in spare

time. For 27 years the International Correspond-

ence Schools have been giving boys just the train-

ing they need for success in Drafting and more

than 200 other subjects. Thousands of boys have

stepped into good positions through I. C. S. belp,

but never were opportunities so great as now.

Let the I. C. S. help you. Choose the work you
like best in the coupon, then mark and mail it.

This doesn't obligate you in the ltast and will bring

you information that may start you on a success-

ful career. This is your chance. Don't let it slip

by. Mark and mail this coupon now.

iNTERNATioNAL ^CORRKPONDENCE SCHOOLS
BOX 6190, SCRANTON. PA.

Explain, without obligating me. how I can qualify for the

position, or In the subject, oc/ore which I mark X.
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Machine Shop Practice
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STATIONART ENGINEER
Marine Engineer
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Contractor and Builder
[Concrete Builder

l

Structural Engineer

Sign Painter
ILLUSTRATING
Cartooning
BOOKKEEPER
Menor/rapher and Trplit
Cert. Public Accountant

_ TRAFFIC MANAGER

9 Railway Accountant
_GOOD ENGLISU
Teacher
Common School SubJ«*ti
Mathematics
CIVIL SERVICE
Railway Mail Clerk
AUTOMOBILE OPERAT'G
Auto Repairing
PLUMBING AND HEATING
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Present
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Street
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Violin, Hawaiian Guitar

Ukulili. Collar , Mandolin, Comal or Banjo

Wonderful new tyrtem of teaching not* muiie by malL To f.rrt

soplU In each loeahtT. wa'll giT* a Ittjauperb Violin Mandoha.

UkuUle Guitar. HawailaoOailar.CornelorManJoabaoluulr Irea.

Tary amall ebarga for laaaoni only axp*n»*. we guarantee lucort

ornocharfa. CompleUoutfltfre*. Write at once—no obligation.

ILIIGtlUNO SCHOOL OF MUSIC. Dipt. 422. CHICAGO, ILL

, MOVING PICTURE BUSINESS

JJmall Capital Starts You
on our easy payment plan. Begin
now and get your share. We acll

everything. Write today.
~- Cataloq
Free. Show
you how to earn '

.
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Mow to SkiiiM sum EfficieEnt

Medical Coil Sett

(Continued from page 125)

Atlas Moving Picture Co.
i 49 93* * Q—r%mrm SU.CIUMSa

I lie tin foil and paraffined paper con-

denser used with this coil for intensifying

the current for shocking purposes, etc.,

may be composed of aboul forty sheets of

tin foil measuring 3x4 inches, each foil

leaf separated with a layer of paraffined

paper. Alternate sheets are connected to-

gether to form a terminal, and the con-

denser is finally connected up with the

switch, as shown in Fig. 1, so that it can

be cut in or out of circuit as desired.

Wooden Cabinet.

The cabinet proper, housing the two dry

cells and the medical coil with control

switches, in the case of the writer was

made of some J^-inch pine obtained from

some old boxes. To further explain, and

after considerable experience in building

apparatus of this and kindred sorts, ex-

perience dictates that it is best not to bother

with any elaborate wooden outer cabinets,

but to make it more rugged by housing the

apparatus and coils in a small dress-suit

case. The author purchased one of these

for $2.00, which filled the bill perfectly, the

case being made of fiber with a good lock

and hasp, reinforced corners and leather

handle. The case measured 14 inches long

by 8?4 inches in width and 4M inches in

depth. Before building the cabinet, there-

fore, and providing you intend to enclose

the apparatus in a case of this kind, which

mav be purchased at any trunk and bag

store, you should ascertain the dimensions

of the case beforehand, so that the cabinet

will fit into it properly. As becomes ap-

parent from Fig. 3, the top of the cabinet

is the only part that shows when the case

is open, and therefore it will be evident that

the bottom can be made of pine and given

a coat of black shellac or black coach var-

nish. The battery cover in the author's

instrument is made of polished mahogany,

being one-half of a mahogany base which

originally belonged to an obsolete wireless

instrument and a strip of polished mahog-

any was used for the central upright along-

side the induction coil. The main switch

panel which supports the coil of the con-

denser switch and the twelve points, also

the secondary switch, is best made of

either black fiber, polished hard rubber or

bakelite. As the switch contacts are quite

close together, and potentials of several

hundred volts are carried thru adjacent

contacts.
The battery compartment cover is held

in place by means of four eye hooks, which

can be purchased for a few cents at any

hardware store, and as the experimenter

has never yet been born, to the writer's

mind, who has not wanted to use the bat-

tery which he has just locked up in a cabi-

net, provision is made so that the battery

in this cabinet can be used at any time with-

out having to open the compartment. For

this purpose two auxiliary battery terminals

or binding posts are placed on the side of

the battery switch as Figs. 1 and 2 show.

Miscellaneous.

All of the connections under the panel

supporting the apparatus as well as the

battery connections are best made With

rubber-covered llexible conductor about No.

18 B. & S. gage capacity. At Fig. 6 there

are shown details for making the two metal

handles, as well as a sponge electrode for

treatment with saline solutions (saltwater).

The handles, if they are to be made in-

stead of purchased, are very well composed

of two lengths of brass tubing of about

3^-inch outside diameter by 3'A inches long.

Each of these handles should be plugged

up by a thick brass washer or a piece of

VK brass turned to make a driving fit in

the tube, and which may bo afterward

sweated with solder so as to make a smooth

tight joint which cannot be noticed, espe-

cially when the handles are afterward

nickel plated. Thru the center of the plug

a No. X-S2 tap hole should be drilled and

threaded, into which a binding post may be

secured or else a wooden handle as shown
in the detail sketch. Fig. 6, may be utilized.

This handle is turned up from some hard

wood and given a coat of black shellac,

and in the smaller end of the handle there

is tightly fitted a piece of No. 8-32 screw.

A small hole may be drilled crosswise thru

the screw near the wood thru which the

cord tip may be placed to make connection

when it is used.

This wooden handle is very essential

when the sponge electrode is employed,

when it is screwed into the threaded shoul-

der in this electrode. To make the sponge

electrode you will require a small piece of

soft sponge about 'A inch thick which is

sewed or laced with some heavy thread to

the brass disc shown at Fig. 6. When
using this electrode it is dipt into a salt

water solution and applied over the part

affected, such as a stiff muscle or cord, the

patient holding the other handle in the

hand, etc. The positive and negative poles

of a faradic current as delivered at the

binding post terminals, H and H 1

, is readily

determined by means of a polarity indica-

tor, and the writer has successfully used

very often one of the pole test paper in-

dicators available on the market. This

paper is dampened when it is to be used

for determining polarity. Some of the

papers turn red at the negative pole, and

others turn red at the positive pole.

Earle Liederman
THE ACME OF PHYSICAL

PERFECTION

Send for my latest book

MUSCULAR DEVELOPMENTi"...

It will tell you how you can get ROBUST
HEALTH GREAT STRENGTH. ABUNDANCE
Sf VITALITY and a HIGHLY DEVELOPED
BODY Beautifully illustrated with photographs

of myself and of some of the world's strongest

men whom I have trained. .,„,,, un
Send 10c for a copy TODAY—NOW—while

it it on your mind.

EARLE E. LIEDERMAN
Dept. 209, 203 Broadway, New York City

You benefit by mentioning the -Electrical Experimenter- when writing to odrertiscrs.
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Paris Letter
(Continued from page 119)

tributed and is interrupted in a certain

rhythmic manner, which thus gives alter-

nating periods of rest and work to the

actuated muscles. The application of the

current is made by large metallic surfaces,

the electrodes covering the entire muscular
region under treatment. The method of
application of these electrodes is carefully

supervised by the physician in order to get

the best results. The large surface elec-

trodes overcome to a great extent the high
resistance of the skin, and also renders it

certain that the patient does not experi-

ence any disagreeable sensation.

There is no nervous fatigue. The patient

himself is unconscious of this gymnastic,
passive ergolherapy; he experiences no
shocks nor any disagreeable twitching.

There is no muscular fatigue ; the muscles
are strengthened immediately

;
particularly

the abdominal muscles are greatly bene-
fited. The local circulation is highly stimu-
lated. The motor functions of the muscles
rapidly emerge from their impotency.
Our photographs were taken at the

Grand-Lebrun Hospital at Bordeaux, Frof.
Bergonie himself being in charge of the

same. One of the photographs shows one
of the electro-therapeutic wards while the
faradization is taking place. It is interest-

ing to watch the patients while they under-
go the treatment. They seem to be uncon-
scious of the effect of the current, but their

muscles are working overtime. Our Poilus
continue reading their newspapers and
magazines as if they were actually enjoying

a pleasant rest. The treatment extends for

two hours in the morning and two in the

evening, but in some cases the treatment is

decreased or increased as becomes neces-

sary, all depending on the specific cases.

In one of our photographs we see a poilu,

suffering from a fracture of the leg bones
and the loss of his calve muscles, who was
enabled to walk again without difficulty

within fifteen days.

EXPERIMENTS IN RADIO
ACTIVITY.

(Continued from page 123)

an undisputed footing to the atomic theory

and has helped to solve many problems
which have been puzzling the scientists for

years.

Of course this series is only a beginning

and the experimenter wishing to continue

should procure a standard work on the

subject such as Rutherford's justly famous
"Radio-active Substances and Their Radia-

tions." It is hoped by the author that these

articles have begot an interest in this far-

reaching and fascinating study.

(Conclusion)

WIRELESS SIGNALS HEARD
THREE-QUARTERS OF A MILE.

As considerable discussion is often heard
among radio men, both Professional and
Amateur, as to the distance over which an
amplified radio signal has been heard, it

may be of interest to mention in this con-

nection that Dr. Louis W. Austin of the

U. S. Naval Radio-Telegraphic Laboratory-

states in a recent letter to the Editors that

he has often heard incoming radio signals

amplified by means of standard radio ap-

paratus so as to be audible for from Y> to

Yl mile! He also states that he believes

it possible to amplify phonograph music or
speech thru the aid of a standard audion
amplifier having several stages and loud
talking attachment, so that the music could
be heard over a distance of a mile or more.

Make a Bigger Income

EiSil

Great
demand

r
for drafts-
men now. Still

rgreater demand in
prospect. War over,

rZ'x&o*

building is to beresumed
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
'/t/f is the quickest, easiest way to become a

aajf 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

$25 to noo
aWeek or More

at interesting workwith opportunities to rise to superintendent,manager,
or other executive positions. Let the Chicago"Tech"engineers train you

At least get the free lesson and information..

Drawing Outfit

CUC&*r

(No
Extra

Charge)

Every

in Draftsmanship receives this draw-
ing outfit— set of instruments in case,
drawing board.Taquare, triangles. scale,
curve, drawing paper, pencils, etc, or
a cash credit in case he already has an
outfit. You use them while learning.—then
take them right Into your practical work.

NOTF • EnroIled with Chicago "Tech"
*,w^ * " • you have the personal direc-
tion of practical engineers, builders and
architects who teach you the methods they
use In their own work. No useless theories.
no time wasted. You are prepared tostand
beside old. experienced men. Big advant-
age to learn from a stall like this—every
man a specialist.

Come To the College or

TRAIN at HOME
Wherever you ere yoa can have this Chicago

Tech" training. Complete Jnmmiction by mail.
Exercises, lessons, personal direction of oar ex-
perts right in your own home if yoa cannot come
to the college for a resident coarse. Send the
coupon and get the facts.

Easy Payments
The fees forChicagro "Tech" courses are very moderate—and

yon can pay on easy terms. And also—you can obtain in a few
months what it would take several years to acquire by ordinary
methods. Yon can get an early start. You are soon ready to take
a paying position and to quickly get back the cost of your course.

rprr test
r iAEJli LESSON

Auto and Gets
Engine Course
All about automobile mechanism— its

construction, operation and REPAIR—
taught by mail. You train directly under
theChicago*'Tech" automobile experts.
Splendid opportunities open now.

Learn All This in Spare Time
All about the Principles of toe Auto-

mobile.
All about Gasoline Engines.
All about Power Plants and Trans*

missions.
All about Carburetors and Fuel Sup-

ply Systems.
All about Lubrication and Cooling.
All about Batteries.
All about Magneto Ignition.
All about Starting and Lighting

SyBtems.

Know How To Fix Troubles
Most complete instruction in auto

repair work. Equips you for high pay
or to start a business. Big demand for
trained repair men.
Iir •«, Send the coupon and get cat-™ nic alogandallioformation now.

Other institutions ask yon
to pay first—and then to find
out later how well qualified
yoa are for this profession.
We send the free lesson first

and place you under no obli-

gation at all. Discover your
qualifications before yon
pay anything. And see for
yourself just whatCh icago
Tech" offers yon in train-

ing1 which will bring a
ready market for your
services and open oppor-
tunities which are closed
to the untrained man.
The coupon will bring
all the facts about the
course, the small fee,
and the easy terms.

Mark with X the branch
you are interested in—or
If Id doubt about which
coor«e to take, writealet-
teralatins facts about yourself nnd asklns
our advice which will be freely g^veo.
Mail either the coupon or the InrtiiT today.

CHICAGO TECHNICAL COLLEGE,
645 Chicago "Tech" Building, Chicago

Without obligation upon me. send your Catalog on subject indicated
below. Also FREE Lesson if inquiry is on Drafting or Plan Reading.

Mark X opposite work in which you are especially interested.

Architectural Drafting Plan-Reading—Buildings
D Machine Drafting D Plan-Reading—Shop Men
D Electrical Drafting D Estimating

Structural Drafting Surveying
n Sheet Metal Drafting Map Drafting
D Builders' Course D Autos and Gas Enrinea
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The Auto-Wheel Coaster

ia drsigned and built by men who know boys'
tsuitce, end have the materials to build with.
For years a favorite because of Its strength.
speed and grace.

The Auto -Wheel Convertible Roadster

below is a doable purpose wajron. changed In a
minute from roadster to speedster.

Both types have the durable oval spokes, roller-

bearings and steel axles.

TREE FELT PENNANT and Color Catalog for
names of three coaster wagon dealers. (Tell which
handles the Auto-Wheel).

CAPS FREE— to Auto-Wheel Coaster Club mem-
bers. Special cap to captain. Organize your Club
dow, and write for details. Address

THE BUFFALO SLED COMPANY,
InCmn«da: 163 Schenck St . N. Tonawanda.
Pwston, Ont.

Build and Fly
Your Own

TrainingPlane
Train yourself In Aviation.

Be an Amateur Aviator with an
Aeroplane of your own. Learn
how Aeroplanes are built; learn

the principles of construction,
operation and control. We sell

IDEAL Accurate Scale Draw-
ings, and Building and Flying
Instructions which show you
how to build a perfect Model
Aeroplane, 3 ft. size, that
will rise from the ground by
Its own power and fly like a

big one. Send now for the
Drawings and Instructions for

the one you want to build.

Drawings and Instructions for

Curtis* Military TtactQfQg
Bloriot Monoplana aOC
Hlcuport Monoplane
Taube Monoplane
Curtis* Flytnc Boat
Wright Biplane
Cecil Peoh Racer

Ideal Model Aeroplane Catalog 5c

—

None Free
Tells about Model Aeroplanes, Racing Aeroplanes.

Flying Toys, and parts and supplies to build them
with 48 pages. Sent only upon receipt of 5 cents.

IDEAL AIRPLANE aV SUPPLY COMPANY
159-161 Wooster St.. New York Citv

EACH
S*t of
Seven
SI.60

rottiimld

MAKE RECORDS
On

DISC STYLE
Your Phonograph

Play them on your own

VICTROLA, COLUMBIA
Ediaon, Brunswick, Sonora, Soule

or any phonograph made
When amwerlna this ad mention the name and style

<f phonograph you have.

ELECTRO-MECHAN.CAL PARTS CO.
160 No. Wells Street Chicago, III.

W I A r « e really should saj

What * ON a (.'ever?"—but
tiitl Ret the meaning at'ler all. There

are covers and covers, or to qualifj it bet-

ter, let us saj cover illustrations. Tons of

ream- could be written about them and
-till the correct answer as to what consti-

tutes a good cover would be as nebulous to

you as it is to every other magazine editor.

To be sure, the "pretty j^irl" cover has

been proven the real seller, but so has the

homely baby face, and the ugly bulldog,

not to speak of Charlie Chaplin or the play-

ful kitten cover. All of these make good
covers and the public buys millions of

copies of publication- every day on account

of them.

But the subject on the cover alone does
not always mean that it will prove a bip

seller. Like as not the color scheme plays

just as big a role. For if the color is not
pleasing, the magazine often does not sell,

even if the pretty girl does adorn its front.

Then there is the "teaser," the "wonder-
what-it-is" cover. If gotten up correctly,

and if it stirs up sufficient curiosity in a

man's breast—every copy will be sold as a
rule. For after all, man is curiosity incar-

nate, and is willing to pay for appeasing it !

Our April cover was of this sort, as in-

deed it was an all-around ideal type. It

had the mysterious element in it: it was
startling, and the color combination was
right and pleasing.

Some one—an authority on magazines

—

said that if we did get out a thousand cov-
ers, we could never hope to beat the April

cover ! And if the sales of the April issue

is an index, his prophecy probably will

come true ! Indeed, we had to print an ex-
tra edition, and that did not cover the de-

mand.

Of course, adverse criticism was not lack-

ing. A few cranks—the usual monthly
crop—were on deck, loudly denouncing us.

Their virtuous ego had been shocked pro-
foundly because we dared to show a

woman unattired, save for her—skeleton !

!

These "critics" like as not forget that "to

the pure everything is pure." They belong
to that fanatic category of men who can't

bear to look at the naked truth, because it

is—naked

!

So we were pleasantly surprised when
hundreds of readers from all sections of
the country began sending us clippings of
the editorial which accompanies this article.

This editorial was written by Arthur
Brisbane, the highest paid editorial writer
in the world. It was publisht in the New
York Evening Journal, the Chicago Amer-
ican, the Washington Times, the Boston
American, the Atlanta Georgian, the San
Francisco Examiner, and the Los Angeles
Examiner.

Mr. Brisbane seldom uses illustrations in

his editorials. That he picked out our
April cover illustration proves that it must
have been good. Indeed, we may para-
phrase Mr. Brisbane's editorial by asking:

"IVhat is a Cover Illustration? A Baek-
bone." And again

:

"While there are many magazines, so few
of them are vertebrate that you can count
them on the fingers of your two hands in

the United States."

Ask yourself or your friend. "What
magasine do you know that you can call a
vertebrate ? What magasine covers have
you ever heard anybody discuss?" See
how many answers you get.

Today the Electrical Experimenter i-

the most widely quoted scientific publica-
tion in this country. Within it- covers you
will find the last word on Radio, Electric-

itv. Aeronautics, Chemistry, Astronomy,
Mechanics and all the allied sciences, writ-

ten so that the layman as well as the most

EDITORIAL RAGE
OF THE

NEW YORK

EVENING
JOURNAL
What Is an Editorial?

A Backbone.

*\4* Here, reproduced from thai

inlemtinc* vienliAc jour-

1 iK
nal The Electrical Ex-

perimenter, Is r picture

1

§ \ showing a lady's skeleton

, fS^L \ (holographed by modern

Y77 ntetltnrie You wftl let

w the resemblance between

these bonei ond the edi-

ll
torial

}\ . ,.,«,'' inn -? •» cwfiu

On your knee i Thank kind Providence that we have not X-ray

eves, but eyes tfiat see the surface, nothing below.

If like the mysterious penetrating rays we could tee

THROUGH, see the bonei, the crinkly skull, with its interesting

teams, and all the rest, how gruescme we sboi-ld look to each other

Marriages v. ould all be made in heaven, none of them on earth.

We should all look toi ugly.

But wise Providence limits u in a million directions, giving

hi what we need to make us useful and efficient here and nothing

l.nneeessary

We canuot see colors below the red or above the violet. In

sect* probably tee other* We cannot delect aojod except within

» narrow range We see.the hloom on the cheek not the bone in

side of It We see the pretty graveyard with the greet grata and

the flowers, but do not know what happened to the individual who

went in there

We see the baby, just arrived, chewing its fist in the cradle.

but don't know whence it came, what it was doing before It got

here

And it u all for the beat

This is written to answer a reader who asks. What part

should you it- that the editorial playi in a newspaper?"

This little picture answers the question

Tbe editorial in a newspaper, if it IS an editorial, which It

usually ISN T plays in that newspaper the part that the skeleton,

and particularly the backbone, plays in the anatomy and the acliv

itv of the young lady tn th's picture

She doesn't show It, her young man doesn't know it, tb»

world at large doesn't know it. hut the most important thing about

har. that which makes her stand up and go through life well bal

weed on her two feet. :s the bony structure, and particularly that

BACKBONE
The young man who doesn't know It really admires her for

the backbone, admires her because she Is a vertebrate, that is to

say. one having a spinal column.

Without it she would he flat on the ground, could not stand

up could not walk, could not even crawl along Beautiful hair

and eyes and color would all go for nothing without the backbone.

So, Inquiring reader, it Is with the newspaper and the editorial

column The editorial column is the spinal column.

If tbe newspaper has got it, it Is a vertebrate. If it hain't

gof it—and newspapers usually haven't—it Is a mollusk. The mol-

loik Is good to eat, leads a prosperous, cheerful Ufa quite often

But it Is a mollusk.

In the newspaper, as in the husaan being, the backbone, or

editorial column, makee the thing stand up and walk and gives it

Hi peww.

In this charming young person, as you can see at a glance.

the skeleton is by "far the least attractive part. It cannot be com-

ed with long, curry hair, pink cheeks, red lips, sparkling eyes,

tot it is more necessary than those.

The newspaper's backbone, when it happens to be a oewv

paper with a backbone, Is perhaps the least attractiv© part, the

Ufi pleasing It does not eompare with the woman's page, the

continued story, the fashion page, the comic page; but it is THE
BACKBONE.

While there are many .newspapers, to few of them are verte-

brates that you can oonnt them on the fingers of your two hands

!o tbe United States.

Ask yourself or yotrr friend. "What newspaper do you tar*

that yon can call a vertebrate'? What newspaper editorial column

have you ever heard anybody discuss'' See how many answers

you get.

pared
But it

1111

modern theorist may enlarge his fund of
knowledge. Therefore do you wonder that

hardly a newspaper worth the name fails to

quote tin Experimenter several time
month?
What do you think is the reason?

You benefit b} mentioning the " litectrtcal Experimenter" when 'anting to ad', ertisers.
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Making a Practical
Electrician

(Continued from fayc 117)

The new student starts at the very begin-
ning, under an instructor that not alone
initiates him into the electrical field, but
helps to mold the character and general
business policy of the future electrician.

In this school no text-books are in evi-

dence! What the student hears and sees,

as well as does, is fir^t given to him verbal-
ly by his instructor. When he has done the
work with his own hands, and made such
notes as will be of assistance in the future
to refresh his memory, the knowledge he
has gained is the only text-book he uses. In

the large electrical library of the school the
student may at any time refer to anj topics
that seem hazy or not quite clear to him.

The new man learns the elementaries
first, such as the meanings of various sym-
bols and the rudimentary rules applying to

electrical calculations, after which he does
the practical work at his own table. Next
be performs the simple feats of connecting
up bells, batteries, telephones, fire-alarms
telegraphs and all sorts of intercommuni-
cating systems.

From here he graduates into the high
branch of applied electricity and in a prac-
tise building consisting of a ten room apart-
ment he learns how to wire for light, heat
and power by all the prevailing systems,
such as cleat work, wood and metal mould-
ing, knob and tube work, armored cable,

flexible and metallic conduit.

As electrical power is one of the greatest
factors of American industry, and its ap-
plications many, the electrician finds a great
field in his endeavors in this one branch
alone. Therefore, at this school every' mod-
ern power problem is studied minutely.
When this part of his course is finished the
student is ready to tackle anything that

may come his way, be it the installing or
building of switchboards to carry enormous
currents, the connecting and operating of
alternating and direct current motors, dyna-
mos or generators, or the operation or in-

stallation of storage battery systems as
applied to electrical vehicle propulsion, and
every other phase of this branch of elec-

trical science. With his vast storehouse of
knowledge gained by actual experience the
student is well qualified to enter the field of
Electric Traction, the coming achievement
of this century, for he will have worked on,
installed and run a complete electric trolley

and locomotive.
Finally the student learns the biggest

bug-a-boo of all, "Armature Winding,"
which to most people is a science in a class

by itself. At this school a complete knowl-
edge is quickly gained in a simple and prac-
tical manner. All puzzling details are
rapidly grasped and within a short time the

student is winding any form of armature,
stator. field or motor ever used in actual

practise. This and machine shop practise,

repairs, electrical drafting, etc., complete
the training course.

No specified time is set for a student to

complete his studies—everything depends
on the individual and the rate at which he
can grasp things. No entrance "exams"
are needed, one can start at any time. The
men hold meetings, at which all new ad-
vances in science are discust and many
novel features introduced.
When finally graduated the student, di-

ploma in hand, stands ready to meet any
phase of the electrical industry. He is able
to undertake any job, for he has the con-
fidence that only comes with the knowledge
that he has done with his own hands the
things he will have to do in actual practise
in the business world. Photos Courtesy N.
V. Electrical School.

Foremen and
Superintendents

•1800 to »5000 Yearly

Engineer* (all klnde)
•2000 lo (5000 Yearly

Office Mamcer or Auditor
*1800 to S5000 Yearly

NO 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

your opportunity to make more money

—

grasp it NOW. Use these books and a
little spare time and LEARN TO FILL
BIGGER SHOES.

Carpentry and
Contracting

Five volumes. 2138 pages and
more than 400 illustrations
Prepares for Contractor, Build'

in(t Superintendent and Car
penter Foreman. Regula
price,$25.0O. Special price.?17.8C

Civil Engineering
Nine volumes. 3900 pages and
3000 illustrations, plates and
diagrams. Prepares for Civil or
Structural Engineer, Transit-
man, Estimator, Designer or
Chief Draftsman. Regular
price. 545. 00. Special price. $29.80.

Telephony and
Telegraphy

Four volumes. 1728 pageB and
2000 illustrations, plates and
diagrams. Prepares for Tele-
phone Engineer, Wire Chief,
Exchange Manager, Trouble
Man or Telegrapher. Regular
price, S20.00.Special price,$12.80.

Steam and Gas
Engineering

Seven volumes, 3300 pages and
2600 illustrations, plates, dia-
grams, etc. Prepares for Sta-
tionary, Marine or Locomotive
Engineer or Fireman. Regular
price,$36.00. Special price.$21.80.

Law and Practice
(with Reading Course in 25
bound pamphlets). Thirteen
volumes, 6000 pageB and 24 illus-

trations. Prepares for all Bar
Examinations. A wonderful
aid to business men. Regular
price, $72. 00. Special price, $39.80.

Practical
Accounting

Four volumes, 1840 pages and
800 illustrations, plates and
diagrams. C. P. A. questions
and practical problems. Pre-
Eares for Accountant, Book*
eeper or Cost Clerk. Regular

price,$20.00. Special price, $12.80.

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
in plain, everyday language.
Thousands of photographs,
diagrams, charts, etc., help to
make difficult points as sim-
ple as A-B-C.

See our Free Examination no
money down offer below

AskOurExperls
With these books goes free of all

charge a $12.00 Consulting Mem-
bership in the American Technical
Society. If any question puzzles
you—write us. Our corps of experts
and engineers will solve any prob-
lem. Ask all the questions you
want for a whole year. This serv-
ice is absolutely FREE.

Automobile
Engineering

Five volumes. 2400 pages and
2000 illustrations. Prepares for
Garage Foreman, Automobile
Mechanic or Chauffeur. Inval-
uable to car owners. Regular
price, $25.00. Special price, SIT. 80.

MachineShop Practice
Six volumes, 2300 pages and
2500 illustrations. Prepares for
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 pages and
more than 1400 illustrations,
etc. Prepares for Sanitary
Engineer, Heating and Venti-
lating Engineer, Master
Plumber or Plumber. Regular
price,$20.00. Special price,$I3.S0.

Mechanical and
Architectural Drawing
Four volumes, 1578 pageB and
more than one thousand illus-
trations. Prepares for Archi-
tectural or Mechanical Drafts-
man. Regular price, $20.00.
Special price, only $13.80.

Electrical Engineering
Seven volumes, 8000 pages and
2600 illustrations, plates and
diagrams. Prepares for Elec-
trical Engineer, Power Plant
Superintendent, Substation Op-
erator or Electrician. Regular
price ,$35.00. Special price, $19. SO,

Accountancy and
Business Management
Ten volumes, 3680 pageB and
1987 illustrations, forms, etc.
Prepares for Certified Public
Accountant, Auditor, Office
Manager, Accountant, Credit
Man or Bookkeeper. Regular
priee,$50.00. Specialprice. $24.80.

Don't Send Ant Nonet;
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.X338A* Chicago, III.

[American Technical Society, De»t.X338A, Chicago, Illinois

I

Please send me set of for 7 days* examination, shipping charges
collect. I will examine the books thoroughly and, if satisfied, will send 12 within 7 days and $2 each month until I have I

decide not to keep the books, I will return them by ex-paid the special price of If I decide not to keep the books
I press at your expense. Title not to pass to me until the set is fully paid for,

I
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Bea Traffic Man Earn$50to$150 Weekly
Learn Professional Traffic Management
Unusual Opportunities await trained men in

this field. Business institutions everywhere are

!»>rced to seek the services of competent Traffic Men.
t uitly changing conditions require trained men to under-

st.tiul and solve the problems that arise. Big salaries are
paid to men who can overcome these difficulties. YOU can
tit jrooraeK to do this pleasant work and command a salary
from $3500 to $10,u00 yearly. "

Pleasant Work—Easy to Learn

8p*r© time study—a few hours
each week—will soon fit you to fill

such a position. The work Is easy,
the surroundings pleasant and you
become a man among bis. sucrvss-
fui men. with a private office.

pnatifr, and SUCCESS I Positions
are permanent and lead '.0 bigger
opportunities constantly.

TRAFFIC MANAGER
Our Courses Highly Practical

Entire course of Instruction givzn.

DP prutloaL, experienced, sucivsyful
traffic men. Their counsel and ad-
vice corned from their daily experi-
snos, They know the needs and
requirements and they know the
methods and information nectary
to meet them, henco nro amply
fitted to successfully teach others.
Each student gets rwrsonai atten-
tion. Traeilcal assistance rendered
for two years after graduation. An
ordinary education, ambition and
determination are all you need to
win. An established Traffio De-
partment at School furnishes prac-
t leal experience, also offers oppor-
tunity lor

Post Graduate Course Free
Students and graduates aro priv-

ileged to use tills feature without
extra charge. Gives actual experl-

TRAFFIC BUREAU

iwiin*irr » !
»*

_

t^Vs*^tT*ttdN_
.N.TCMSTATE^C OMM I

TRAFFIC MEM
Your Success Depends On YOU!
Mero wishing and hoping will not

bring results. You must UKT ACTION
if you would climb. The difTerenee be-
tVM "wages" and "salary" is In be-
ing able to do something the crowd
can't do. Success is a matter of prep-
aration,—it doesn't "just happen".
The man willing to pay the price of once in rates, routing, classifications
preparation gets the big salary. Get and packing. An exclusive feature
out of the rut! Don't drift. Be a win- not offered elsewhere,
ner. not a wisher—and loser. Give TRAFFIC MANAGERS' sal
yourself a chance. Only one thing can
stop you—-that's YOU. A pleasant job
at a big salary awaits you as a trained
Traffic Man. Our free booklet "Traffic"
gives full particulars,— tells HOW you
can '"lewn toeirn theblgeaUri**". Tb« first
«t<-p ts to aUrt—NOW I Prove your amhIHon.
TaKe a atep for SUCCESS. Write TODAY!

toarles range from $3000
$25,000 yearly.

TRAFFIC BUREAUS earn from
$2000 to $10,000 yearly.

TRAFFIC SECRETARIES In
Chambers of Commerce earn
irom $2500 to $10,000 yearly.

Interstate Traffic School, 266 Traffic Building, Ft. Wayne, Ind.

YOU HAVE A BEAUTIFUL FACE
BUT YOUR NOSE ?

BEFORE
rs"

THIS DAT and AGE attention to your appearance
is an absolute necessity if you expect to make the most
outof life. Not only should you wish to appear as attrac-

tive as possible, for your own self-satisfaction, which Is

alone well worth your efforts, but you will find the world
in general Judging you greatly, if not wholly, by your
"looks," therefore it pays to "look your best" at all times.

Wrttt today jot free booklet, tchich tells you how

M. TRILETY, Face Specialist

AFTER
Permit no one to see you looking otherwise: It will
injure your welfare! Upon the impression you constant-
ly make rests the failure or success of your life. Which
is to be your ultimate destiny? My new Nose-Shaper.
"Tradob" (Model 24) corrects now ill-shaped noses
without operation, quickly, safely and permanently. Is
pleasant and does not interfere with one's daily occu-
pation, being worn at night.

to correct iU-thmpcd noses without cost if not satisfactory

1162 Ackerman Bldg., Binghamton, N. Y.

This la the handiest and most useful
Tool Kit to hare around the house or
Garage.

Fisher's Metal Tool Kits
For Electricians, Wiremen, Plumbers, Tinners,

Motorists, Mechanics and Garage Men.
Only the very best of workmanship is used in the construction of

all our Tool Kits. Neat in appearance, light in weight, anil handy to
carry—Dust. Dirt and Water-proof.
The corners, sides and ends are doubly reinforced, giving them the

required strength and durability to withstand Knocks, iiumps. and
rough usage that the average kit is subject to. The Hinges. Handle,
lytck and Catches are all metal, and are of the most substantial and
best quality that can be obtained
The tray is Intended to hold small tools, such as Pliers. Drill Bits,

Screw Drivers, Chisels, etc.

SPECIAL OFFER: In order to introduce our Tool Kits more thor-
oughly we will ship your choice of any one of the following sizes,
complete with tray, remittance to accompany the order, for $4.25

—

No. 30. size I81818. No. 32, size 19x9x9. No. 34. size 20x10x10.
If a larger or smaller size than the above, or a different style Tray is
desired, write for Information and prices or send for Booklet. Agents

ted v* ry locality. Address all orders and make
aU remittances payubli- to

JOHN C. FISHER & CO. ... Freedom, Pa.

-'""''^

MANHATTAN RACER—2,000-FOOT FLYER
Complete Materials, Carved Propellers, Assembling Instructions, Ready to Assemble

$3.50 Poitpaid In the u. 8. A. Working Blue Print only—35c
Bleriot Model —600-Ft. Flyer Complete Parts ant) Instructions

$3.50 Poitpaid in the u. 8. A. Blue Print only—35c

HEC AIRPLANE CO., Dept. B, 6 W. 48th St., New York City

JV1 O N F Y f ft r Y O I Add to your Salary Make extra Pin Money"* V^l^CI TOT I V^ \J Start a lucrative business of your own
Spend an hour each day taking subscriptions for the "Experimenter." We'll pay you well

and you'll enjoy the work. Write for full particulars.

Circulation Dept. ELECTRICAL EXPERIMENTER, 233 Fulton St., N. Y. City

Practical dhiemraical
Exqpeiriinnieinifcs

(Continued from page 122)

decay may be at all noticeable.
Cooking of Eggs. There is a notion

prevalent that hard-boiled eggs are not
digestible, and experiments made with eggs
in the stomach lead to the same conclusion.
Thus eggs slightly boiled have left the
stomach in 1J4 hours, and raw in 2% hours,
and hard-boiled in 3 hours. It should be
noted, however, that raw eggs are only
partially digested in the stomach, perhaps
because they do not fully excite the flow of
the gastric juice. The complete digestion is

accomplished further along in the aliment-
ary canal.

In cooking eggs, they should be placed in

water at 170 to 180 degrees Fahrenheit, and
allowed to remain for 10 minutes, when the
yolk will be found to be more coagulated
than the white, the egg albumin beginning
to coagulate at 134 deg. Fahr., and it re-

quires some time to heat the egg thruout.
A convenient method for cooking eggs

without the use of a thermometer is to pour
a quart or so of boiling water into a bowl,
and put two or three eggs into this and
allow them to remain for 10 or 12 minutes.
The yolk actually cooks more readily than
the white, and by this process the eggs are
cooked uniformly thruout.

QUKSTSOHS AMD
AHSWERS

MIXING MILK AND ACID.
Ques. No. 5. A. J. Karlson, Phenix,

Ariz., wants to know if it is possible after
milk or cream is mixt with Sulfuric acid,

to remove the latter and restore the acid to
the same strength as before.
Ans. We do not quite understand your

object in mixing the acid with the milk, only
to revert back to the same original sub-
stances. However, this is not possible, as
the acid enters into reaction with the for-
mation of new compounds, which reaction
is not reversible.

FIRE EXTINGUISHER.
Ques. No. 6. Fire Extinguishers. Mr.

Kenneth Gordon, Tulsa, Okla., desires in-

formation regarding ingredients and opera-
tion of fire extinguishers.

Fig-4

Section Thru a Standard Fire Extinguisher.

Answer: A solution of sodium bicar-

bonat is contained in a metallic cylinder,

having a flexible tube at one of the upper
sides. Sulfuric acid is kept in a small con-
tainer above the bicarbonat as shown in the
accompanying illustration. When the ex-
tinguisher is inverted, the stopper falls out
of the bottle, permitting the sulfuric acid
to come in contact with the solution of
sodium bicarbonat, with the formation of
carbon dioxid, thus :

—

H,SO. + 2NaHCO, — 2H sO + Na,SO.
The presence of the carbon dioxid gen-

yon benefit by mentioning the "Eleetrical Experimenter" when writing to advertisers.
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erated forces the solution out thru the hose.

"Pyrene" extinguishers contain carhon
tetraclilnrid, a highly volatile liquid, whose
vapor does not burn.

In either case the gases liberated so en-
velop the flame that combustion ceases, due
to lack of its supporter, oxygen.

RADIOACTIVE GAS MANTLE.
Question 7. Welsbach Mantle. Theo-

dore McGowan, Elmira, New York, wants
to know how he can conclusively show that

the Welsbach gas mantle contains radio-
active substances.
Answer : The most simple and conclusive

method is to place a gas mantle upon a box
which contains an unexposed photographic
plate, wrapt in the usual opaque paper. Set
these aside for a week or ten days, and de-
velop as usual. The result will be a photo-
graphic reproduction of the mantle, exposed
by its own light, liberated by the radio-
active ingredients.

FULLER'S EARTH.
Question 8. William W. Staley, Port-

land, Oregon, desires information as fol-

lows : Where he can obtain Fuller's earth
as mentioned in the April issue, Experiment
No. 3 on Butter Tests ; and also the com-
position of the alcoholic potash solution as
mentioned in Experiment No. 4 in the same
issue.

Answer: (a) Fuller's Earth may be ob-
tained from any chemical supply house deal-

ing in chemicals, and may be ordered under
that name.

(b) The Alcoholic Potash Solution men-
tioned is prepared by dissolving 28 grams
of caustic potash (in stick form) in 1 litre

of alcohol.
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Science ira Slar*g
(Continued from page 143)

tomers at the same time. At that, the

automatic is some little system and the guy
who invented it certainly had it thick be-

hind the ears. All you have to do is to

move a little disc around the front of the

'phone, having numbers from 1 to 0, and
you don't have to wait for a connection,

either. If the line is busy you hear the

usual busy signal which means, Hang up
your receiver.' After a while you try it

again and you can cuss and howl all you
want if it's still busy. The automatic 'phone
exchange doesn't mind it in the least, and
take it from me, the system works to a
•charm."

"That so?" interposed Punk Loomis.
"When how comes -it that if the system

works so charmingly and charmfully, the

rest of the universe doesn't adopt it?"

"You see," said Stokes, "it's like this

:

When a man bumps into you at the corner,

almost upsetting you, it does your heart

good to come back at him with a long
string of verbosity that clears out your
venom and makes you feel comfortable
again, as soon as it is out of your system.

But if you run into a lamp-post, it doesn't

do you much good to cuss at it by letting

loose a blue streak of hyphenated talk.

Same with the automatic outfit. A man
wants to have somebody to act as his per-
sonal goat once in a while. He wants to

tell Central what is the matter with her.

Or, if he is not inclined that way and time
hangs heavily on his hands, he might want
to speak to her about the color of her eyes
or the texture of her soul. Never mind if

she hangs up on him, that's the complexity
of the human mind. So while the auto-
matic is a fine outfit as far as it goes, it is

too inhuman, for it refuses to be your goat
and that is the reason •"

"Stokes !" yelled the steward. "Long dis-

-tance is answering."

The ManWho Wouldrit
Stay Down

He was putting in long hours at monotonous unskilled work. His small
pay scarcely lasted from one week to the next. Pleasures were few and far

between and he couldn't save a cent.

He was down—but he wouldn't stay there! He saw other men promoted,
and he made up his mind that what they could do he could do. Then he
found the reason they were promoted was because they had special training—an expert knowledge of some one line. So he made up his mind that he
would get that kind of training.

He marked and mailed to Scranton a coupon like the one below. That
was his first step upward. It brought him just the information he was look-
ing for. He found he could get the training he needed right at home in the

hours after supper. From that time on he spent part of his spare time studying.

The first reward was not long in coming—an increase in salary. Then
came another. Then he was made Foreman. Now he is Superintendent
with an income that means independence and all the comforts and
pleasures that make life worth living.

It just shows what a man with ambition
can do. And this man is only one out of

hundreds of thousand) who have climbed
the same steps to success with the help of
the International Correspondence Schools.

What about you?
Are you satisfied merely to hang on

where you are or would you, too, like to

have a real job and real money ? It's en-
tirely up to you. You don't have to stay
down. You can climb to the position you
want in the work you like best. Yes, you
can ! The I. C. S. are ready and anxious
to come to you, wherever you are, with
the very help you need.

Surely when you have an opportunity
that means so much, you can't afford to

let another priceless hour pass without at

least finding out about it. And the way
to do that is easy—without cost, without
obligating yourself in any way, mark and
mail this coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6189 , SCRANTON, PA.

Explain, without obligating me, how lean qualify for
the position, or In the subject, before which I mark X.

T ELECTRICAL EX6ISERR "1 CHEMICAL ENfUNEEH
Electrician " SALESMANSHIP
Electric Wiring ADVERTISING MAN
Electric Lighting

m Show Card Writer
Electric Car Running _ Outdoor Sign Painter
Heavy Electric! raction , RAILROADER
Electrical Draftsman " ILLUSTRATOR
Eleetrle Machine Deslgoer DESIGNER
Telegraph Expert ~ BOOKKEEPER
Practical Telephony _ 6tenotrapher aod Trpbf
MECHANICAL E.NM.IEFR
Mechanical Draftsman

m Traffic Management
Toolmaker Commercial Law
Ship Draftsman GOOD ENGLISH
Machine Shop Practice Common School Subjects
Gas Engineer CIVIL SERVICE

" CIVIL ENGINEER „ Railway Mall Clerk
Surveying and Mapping . STATIONARY ENGINEER
MINE KOREMNOREWR _ Textile Overseer or Bopt,

" ARCHITECT ' iHR!CU.lTRE
i Architectural Urift*m*o . Navigator BJ Spanish

ri.rMRlNfl AND HEATING PoaltrrRablnr 1 French
U Sheet Metal Worker J Automobiles l~ Itallaa

Present
Occupation

Street

Pity St-.tr-

CHARGE YOUR OWN BATTERIES and they are

READY WHEN YOU NEED THEM
asr

#j.X....-
; V<>M<1

The highly efficient Full-Ware F-F MAGNETIC RECTIFIER operates from any handy
Alternating Current Lamp Socket and enables you to charge your batteries safely at night
unattended right in your own home garage and in the case of an automobile, without
reraorlng the battery from car or breaking any electrical connections. A full charge is
done orer night and costs about 6 cents for the arerage starting and lighting battery.
For operation from Farm Lighting Plants or Direct Current

Service you would use the F-P Charging Rheostat.
Either style of BATTERY BOOSTER is Portable and fur-

nished complete with Ammeter and Battery Clips.
No electrical knowledge whatever is required to operate the

F-F Charging Outfit. You simply screw plug in lamp socket
and snap charging wires on battery terminals. That's all there
is to it.

The F-F BATTERY BOOSTER means Long Life to your
battery, a Hotter Soark. a Quicker Start. Brighter Lights,
Vitality to carry overload and work overtime, and that it is
READY WHEN YOU NEED IT.

THE FRANCE MANUFACTURING CO. Cleveland,O.
Write for Bulletin No. 12 AND THAT'S ALL THERE IS TO IT

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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CELEBRATED Physicians and lead-

ing Beauty Specialists receive fabu-

lous fees for treating with the Violet

Raw You can have a health doctor and

beauty specialist right in your own home
for your daily service at an average cost

of less than a penny stamp.

The SterlitiK High Frequeucj Violet Raj

was specially designed for home us*—fitted to

w..rk from the ordinary lamp socket—easy to

manipulate- under control at all times—and
contains within its covers the Services of a

servant, a doctor of medicine, and a nerve and
beauty specialist- all it one, read} for instant

service.

ItlMIVNIin

Strength, Unlimited Vitality&
Improved 'Zhrsonal J%ppear<ance

STERLING
NIGH FREQUENCY

VIOLET RAY

—eliminate waste, toxins, and poisons

—

ALL enemies of youthfulness.
Sterling Violet Ray Generators are

the creations of Mr. Anthony Longoria,
our Chief Designing Engineer, whose
long years of practical experience in the

designing and operation of Violet Ray
Generators entitle him to the command-
ing position he holds in their manufac-
ture. Thev are based upon the original

discoveries' of Nikola Tesla, first given

to the world in May. 1891, but have
been developed to the highest state of

perfection ever reached in this type
nt" generators.

Book and Valuable Information Free
We want to send you nur book and full particulars about the Sterling Violet

Kay Machines. Read bow vou can treat innumerable diseases and ailments, im-

prove vour personal charm, add strength and vitality and help yourself in hundreds

of ways, lust mail the coupon or <lr. .1. a postal. Do it now. this minute, before

ynu forget it.

THE STERLING ELECTRICAL CORPORATION
1278 West Third Street Cleveland Ohio

The Sterling Violet Kay is invalu-

able in the treatment of diseases of the

-km. mouth, throat and lungs, derange
ments of the liver, kidneys, stomach
and intestines—soreness in muscles and

tired ..r "sick" brain- or lack

..f "nerve tone." It strengthens heart

action—cleanses the blood— brings the

flush of youth to the skin—enlivens the

hair—puts a "spring in your step" and
a clear eye and brain.

Six hundred thousand vibrations per
i saturate the entire body with

electricity— fill the bloocl with oxygen

TTTfTTTTTTTTTrTYV

MAIL THIS COUPON FOR FREE BOOK

The Sterling Electrical Corporation, 1278 West 3rd St., Cleveland, Ohio.
Gentlemen

:

\s per your off] i-c mail me at ' and postpaid,
your book and full information about thi Sterling Violet

SAME
ADDKESS
CITY STATE

e M©OKa s M.(rj»2a1lBOi»

By Nikola Tesla

[Continued from page 133)

significance of litis will lie understood by
reference to Fig. 7 in which the two
masses, condensed into points, are repre-

sented as attached to independent weight-
less strings of lengths Re and Rr which
are purposely shown as displaced but
should be imagined a- coincident. It will

be readily seen that if both strings are cut

in the same instant the masses will fly off in

tangents to their circular orbits, the angular
movement becoming rectilinear without any
transformation of energy occurring. Let

us now inquire what will happen if the two
masses are rigidly joined, the connection
being assumed imponderable. Here we
come to the real bug in the question under
discussion. Evidently, so long as the whirl-

ing motion continues, and both the masses
have precisely the same angular velocity,

this connecting link will be of no effect

whatever, not the slightest turning effort

about the common center of gravity of the

masses or tendency of equalization of ener-

gy between them will exist. The moment
the strings are broken and they are thrown
off they will begin to rotate but, as pointed
out before, this motion neither adds l< > or
detracts from the energy stored. The ro-

tation is, however, not due to an exclu-
sive virtue of angular motion, but to the
fact that the tangential velocities of the
masses or parts of the body thrown off

are different.

To make this clear and to investigate the

effects produced, imagine two rifle barrel-.

as show-n in Fig. 8, placed parallel to each
other with their axes separated by a dis-

tance R« — R B : and assume that two balls

of same diameter, each having mass m. are
discharged with muzzle velocities V, and
V«, respectively equal to 2 * n RB i and 2* n
Rgj as in the case just considered. If it be
further supposed that at the instant of leav-

ing the barrels the balls are joined by a
rigid but weightless link they will rotate

about their common center of gravity and
in accordance with the statement in my
previous article above mentioned, the rela-

V,— V2

tion will exist = >r n (R« — R»»)

2
n being the number of revolutions per sec-

ond. The equalization of the speeds and kin-

etic energies of the balls will be. under these

circumstances, very rapid but in two heav-
enly bodies linked by gravitational attrac-

tion, the process might require ages. Now,
this whirling movement is real and requires

energy which, obviously, must be derived
from that originally imparted and, conse-
quently, must reduce the velocity of the

balls in the direction of flight by an amount
which can be easily calculated. At the

moment of discharge the total kinetic ener-

gy was E = lA m \V + l/zm V»* which is

evidently equal to m V», Vs being the ef-

fective velocity of the common center of

gravity, from which follows that Y2 =
Vi*

masses t-.

The speed of revolution of

v,- \

><

rotational energy of both ba

be considered as point-, i- e

and the

which must

Tin kinetic energy of translation in the

direction of flight is then $4 m Vi" -r '- mW
m ( ) = m

/V.-VA'

anslation in tl

i m \7 + ! i

v. = being the -peed of the

'.nthi t>} mentiot perimenter" when writing n advertisers.
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TABLETS
FOR

All

Pain
Headaches
Neuralgias

Colds and La Grippe
Women's Aches and Ills

Rheumatic and Sciatic Pains

Ask Your Druggist /or A'K Tablets

(If he cannot supply you, write as)

Small Size

lOc @ Dozen Size

25c
See Monogram JK on the Genuine

The Antikamnia Remedy Company, St. Louis, Mo.

Write for Free Samples

The Electric Safety razor makes shaving a S

pleasure. Blade vibrating 7,200 times a minute •

cuts the beard smoothly and without slightest S

pull or irritation—feels like a gentle massage. -

Can be used with or without electric current 5

Al users of tie Lek-TrO-ShaV jpttkwdUlit |

A barber says
—"Have shaved for years and have

g
never used any shaving device near its equal."
A home user says—"The most pleasing shave I've 5

ever had in my life. Shaves my face closer than I
|

used to shave, but there is no after irritation or ill |
effects as I usually get from another razor.

"

No. I Made for use from Light Socket.
No. 2 Made lor use from Dry Battery.

Write for illustrated circular describing Lek-Tro-
Shav Safety Razor fully.

VIBRATING ELECTRIC RAZOR CO.
Dept. 122. Omaha, Nebr.

Noiseless Target Practice
Fit your 22 with a Maxim Silencer ami tret

no end of fun this summer practicing In your

back >aid and on your vacation.

IMJLllI f> J [J*^~~ MAKES YOU
L it ^0* ABETTER MARKSMAN

FREE ^^"
It eliminates recoil and all noise or p«*|;
the report, and steadies your aim. Dwf\
Direct from Dealer or Factor)
Write for Wnt Book of Stoi

MAXIM SILENCER CO.

89 Homestead Ave., Hartford, Conn.

A Cigarette With One Hand
Don't drop everything every

time you want a $uiofee. Let

The

"HANDY"
Cigarette Case

Hand it to you. Pidl the
down, then up, and

the cigarette is ready.
Fits the pocket Full Nickel-
Plated, shipped Tost-Paid

receipt of pri<
50c^

CASE MFG. CO., 241 W. 23rd St., New York

mon center oi gravity, so that \ .

— \«
is the loss of velocity in the direction of flight

owing to the rotation of the two mast points.

If instead of these we would deal with the

halN as they are, their rotational energ}

/V, + V,\
ft= e+ i <r = m I

-
I

• i(2rn)

of each hallbeing the moment of inertia

about its axis
As will be seen, we arrive at precisely the

same results whether the movement i> recti-

linear or in a circle. In both cases the total

kinetic energy can be divided into two
parts, respectively of the same numerical
values, but there is an essential difference.

In angular motion the axial rotation is noth-

ing more than an abstract conception; in

rectilinear movement it is a positive event.

Virtually all satellites rotate in like man-
ner and the probability, that the accelera-

tion or retardation of their axial molions
if they ever existed—should come to a stop

precisely at a definite angular velocity, is in-

finitesimal while it is almost absolutely cer-

tain that all movement of this kind would
ultimately cease. The most plausible view is

that no true moon has ever rotated on its

axis, for at the time of its birth there must
have been some deformation and displace-

ment of its center of gravity thru the at-

tractive force of the mother planet so as to

make its peculiar position in space, relative

to the latter, in which it persists irrespective

of distance, more or less stable. In ex-
planation of this, suppose that one of the
balls as M in Fig 5 is not of homogenous
material and that it is similarly supported
but on an axis passing thru its center of
gravity instead of form. Then, no matter
in what position the ball is fixed on the

pivots, its kinetic energy and centrifugal
pull will be the same. Nevertheless a di-

rective tendency will exist as the two cen-
ters do not coincide and there is, conse-
quently, no dynamic balance. When per-
mitted to turn freely on the axis of gravity
the body, of whatever shape it may be. will

tend to place itself so that the line joining
the two centers points to O and there may
be two positions of stability but. generally,
if the center of gravity is not greatly dis-

placed, the heavier side will swing out-
wardly. Such condition may obtain in the
moon if it had solidified before receding
from the earth to great distance, when the

i Continued on page 160)

POPULAR
AOTR0NOMI
Tlhe IcCvoltuittaoia of

fclhe Stars
(Continued from page 121 1

Canopus, one of the giants of the universe.

The transition of this type into the solar

type stars of class G, to which our sun be-

longs, occurs when the group of iron lines

known as group G begins to appear (see

diagram I). The lines of calcium and hy-
drogen still remain more intense than any
other lines in the spectrum, but many fine

metallic lines now appear in ever-increasing
intensity. The transition of this type into

the advanced solar type K occurs when
some of the metallic lines surpass the hy-

drogen lines in intensity. The group of
iron lines has also greatly increased in in-

tensity until it becomes one of the most
conspicuous features of the K type stars.

Stars of the solar type such as Capella and
the sun are yellow, and stars of the ad-

vanced solar type, such as Arcturus and
Aldebaran, are orange colored bordering on
red. Their atmospheres are filled with

dense metallic vapors. (See photos of solar

and advanced solar type spectra.)

Class M is divided into giant and dwarf

Drakes £01 Books
For Home Study

Pave the way
for the big
positions— the
tat pay-envel-
opes. Written
in non- techni-
cal language

—

easy to read

—

easy to under-
stand. W'e will

send any book
postpaid
—keep them
five days— if

not entirely
satisfied return the books and your
money will be refunded in full.

Order direct from this page. L'se
the coupon.

Electrical Books
Electric Motor Control Systems and
Methods. Leatherette JI.50

Electrical Tables and Engineering Data.
Leatherette

| .50
Motion Picture Operation. Leatherette.. 1.50
Alternating Current. Leatherette 1.50
Wiring Diagrams and Descriptions.

Leatherette
| .50

Armature and Magnet Winding. Leather-
ette 1.50

Modern Electric Illumination. Leatherette 1.50
Modern Electrical Construction. Leather-

ette
1 .50

Electricians' Operating and Testing
Manual. Leatherette 1.50

Drake's Electrical Dictionary. Leatherette 1.50
Electric Motors. D and A. Leatherette. 1.50
Electrical Measurements and Meter Test-

ing. Leatherette
| .50

Drake's Telephone Handbook. Leatherette L50

Automobile Books

^ Automobile Igni-
tion. Leatherette,
$2.00

Brookes' Automo-
bile Handbook.
Leatherette . $2.00

Automobile Start-
ing and Lighting.
Leatherette . .$1.50

Ford Motor Car,
Truck and Tractor
Attachments. Cloth.

$1.00

Ford Motor Car.
Truck and Tractor
Attachments.
Leatherette ..$1.50

Automobile Cate-
chism and Repair

Manual. Leatherette $1.25
Gas and Oil Engine Handbook. Cloth... 1.00
Gas and Oil Engine Handbook. Leather-

ette 1.50

PRACTICAL GAS
AND OIL ENGINE

HAND BOOK
STATIONARY MARINE AND

PORTABLE CASANDCASOUNE
ENGINES

Modern Language Courses

3*,

SPANISH
WithoataTeacher

alleu

French Without a
Teacher. Spanish
Without a Teach*
er, German With-
out a Teacher.
By Professor
Philip Schuyler
Allen, University
of Chicago. An
entirely new home
series of modern
foreign languages.
Simplest, easiest-

to-master language
method ever de-
vised. French,
Spanish or Ger-
man. Pocket size.

Bach $1.25

Mail the Coupon NOW
Order on our five day money back plan.

FREDERICK J. DRAKE & CO..
1009 Michigan Ave.. Chicago. III.

Enclosed And ($ ). for which please

send rae prepaid the books checked in this

adv. (or list attached). It is agreed that I

may return same in 5 days if not entirely

satisfied, and money will he refunded in full.

Name

Address

1'on benefit b\- mentioning the "Electrical Experimenter " when writing to ad-.ertisers.
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Let Me train VOU in

AVIATIOST
My advice to you is to
start right now to take my
HOME COURSE
IN AVIATION

and prepare to fill one of the
biff jobs later. Wonderful op-
portunities. Trained men
In blc demand. Prepare now
for biff future. Lessons arc easy
to understand. Write TODAY for
my FREE BOOK. "The Science

n of Aviation." and 1 will send it

£&£ ?*,&>?£•!!» »") "rtf. >»« » personal lott.r

ih.K.<r»l Finn* Corp.. that will interest you. Address:

CAPT. GEO. F. CAMPBELL. Chief loitroctor. National

Arm lestitnte. 9 16 S. M Ichlgan An.. Dept. 7446. Chjciio

SPECIAL KONVER-TER SLIDE RULE
Tba Hamilton Improved elrcular

slid*- rulr has over 8000 Rra.luations and
over 1800 ftoorrs «n«l If iter- on it, »nd
(••n^nuiiieerahAndbotikutnlnlldrriil.-
Combined. It la 6.4 (nones In diameter.

It will subtract, divide, multiply and
add fractions or decimal* of an Inch,
can b« used as a decimal equivalent
table, constructed of three disks and
enable transparent celluloid rider.
Dacimal equivalents Rivm to six place*
In fig-urea, grivea sines, co-ainea tan-
gents co tangents, r><c:uiU,eo-secants
versed sines, co-versed sines, square,
cubesndfirihrootawith all their pow-
ers, fin.is the area, circumference and
J --.meter of circles dir--"

it injury, try this with rigid ma-
terial such aa metal. Baa do clumsy
Operating attachments and will work
P
The

>rKON-VER-TER Is artistic as
veil a* useful. louse all over theUS..
Canada. Mexico. Cuba. Porto Rico,
Panama. Bermuda, Hawaii, Philip.

Elnes, Australia and New Zealand.
istructlnna with rule.
Beautiful ffold embuased black leath-

er. Ue case, 60c extra. PLAIN V HI.
ITYRCLF^St. 00. SPECIAL DELUXE
RULES whitelvory celluloid S2.&0P.P

J.C.HAMILTON * Co.,
Dept. B 7 Water St.. Boston. U.S. A-

Delivered v
T
o°u FREE

Your choice of 44 stylos, colors
and aisea in the famous line of
"RANQIR" bicycles, shown in

full color in the big new Free Cata-
log. We pay all the freight charges
from Chicago to your town.

30 Days Free Trial sSts.
l Hcycle you select, actual riding test

n joor own town for a fall month.
Do not buy until you fret our grtat
new trial offer and low Fectory-
Direct-To-Rider terms and prices
TIQCC LAMPS. HORNS, pedals.
iniiaj single wheels and repair

parts for all makes of bicycles at
half usual prices. No one else can
offer soch values and such terms."NO HO MONEY but write today
'ir the big new Catalog. It'e free.

Pnn CVCLE COMPANY
Cm U Dept. F107 Chicago

moor
AgentB
Wanted

LEARN HOW TO BREATHE-RITE FOR
HEALTH

Old dangerous mouth
breathing* which courts

k deadly infection of lungs
I and throat thru Improp-
er breathing.

"Snorenomore"

Mo«th
LsrsstDsra
Inhala

irulent

SiESt" l
peril \&r Physicians

At Bed Supply Houses or sent direct for.
Booklet Free

BREATHE-RITE CO., Dept. 2, Ann Arbor, Mich.

How to Get Rid of Moles

B
A simple, safe home treatment— IS
years' success In my i>r;i

Moles (also BIG growths) Dry Up.

Aik lot Free Baoklel af Full Parbauo

WM. DAVIS, M.D.
1 1 40 State Street Perth Amboy. N.J.

Y»u can be quickly cured, if you

M rnenng and Stuttering. "Ill Csasr ass Care." It tells bowl
fe-S cared myself after stsmmenng for 20 years.
•" Benlamln N. Bogue. 755 Betat Banskf. Isensapeus

STAMMER
10 cents com or stamps for 70-page book on Stara-

aad Car

B^jaax!
Comics. Cartoons Commrr-
clal. Newspaper and Maga-
zine Illustrating 1'astel.

'Crayon portrali
and Piuhlon. Cm Bta Money.
Taufihl 6v Mail or l^.r.7 CIuh.
Writ, for tllu.tr.u-i I

term, and I l.t of iumcii f n I psjpns

ASSOCIATED ART STUDIOS. I3A Flatlron Bldg N Y.

red stars with banded
and fluted spectra cor-

responding to Secchi's

type III. Their dense
atmosphere are filled

with metallic com-
pounds and they are
superficially at least

much cooler than
stars of the other
types outlined above,
i be* spectrum of typ-

ical giant type M
star.)

Class N corresponds
to Secchi's type IV
and its characteristics have been mentioned
above.
The position of the Novae or Temporary

Stars in this scheme of evolution is some-
what uncertain, if in fact they fit into it at

all. At the time of their outburst their

spectra are usually rich in violet light and
they are therefore to be classed with first

type stars. Many sudden and peculiar

changes take place in their spectra, but one
characteristic is common to all novae, and
that is the existence of both bright and
dark bands of helium and hydrogen greatly

displaced in position, the dark ones being
shifted toward the violet and the bright

ones toward the red.

Temporary stars usually pass first into

bright line stars and later into planetary

nebulae, thus reversing the generally ac-

cepted order of evolution from nebulas to

bright line stars.

Tho a gradual transition from one type

of star to the next can be traced, it does

not necessarily follow that all stars pass

from nebula to type M or type N stars

thru all the types O, B, A, F, & and K in

order and from there on to gradual extinc-

tion. It is possible that some stars become
extinct or cease to shine without passing

thru all of these stages.

The fact that in certain double star sys-

tems two stars physically connected and
therefore evidently formed at the same time

are at different stages of development calls

for explanation. Some stars may run thru

the course of evolution more rapidly than

The Relative Positions of Certain Lines Prominent In Various Stellar Spectra Are
Indicated In the Above Diagram of the Visible Spectrum: K and H Are the Absorp-
tion Bands of Calcium In the Extreme Violet End of the Spectrum. The Ultra-Violet
Lies Beyond to the Lett Hg, Hv. F. and C Are the Characteristic Absorption Lines of

Hydrogen Prominent In Type I and Type II Stars, o Is a Line of Calcium In the Violet.
G Is a Group of Lines Due to Iron Prominent In Solar Type Stars. E Is a Second
Group of Iron Lines. Is a Pair of Lines In the Yellow Due to Sodium. A Is a

Group ol Lines In the Extreme Red Originating In Our Own Atmosphere.

other stars, and some stars may lose their

radiating powers before they have com-
pleted the normal course of evolution.

The marked division of the solar and
late type stars into dwarf and giant stars

also has a direct bearing on the problem of
the order of the evolution of the stars.

Tho the generally accepted order of evolu-
tion is that outlined above, it is possible
that the sequence advanced by Prof. H. N.
Russell may be the true one in which the
evolution begins with giant stars of type M,
continues in an order reverse to the one
usually accepted thru giants of types K, G
and F to the type B helium stars, hence in

the normal order thru the dwarfs of types
F. G, K and M to extinction. This would
account for the existence of both giants
and dwarfs of the later types. The Orion
or Helium stars, which are the hottest of
all the stars, would in this case represent
the height of stellar development.
Whatever may prove to be the exact

sequence in the evolution of the stars, the
fact that there is evolution and change
going on among the stars is indisputable.

Such is the similarity existing among the

hundreds of millions of stars of the uni-

verse that they can be grouped or classified

under one or another of the few distinct

types outlined above according to their

color and the characteristic lines of their

spectra.

(77ir next installment will appear in an
early issue.)

TABLE SHOWING THE ORDER OF THE EVOLUTION OF THE STARS ACCORDING TO THE
CLASSIFICATIONS OF SECCHI AND THE HARVARD COLLEGE OBSERVATORY

Type

Sccchi

of Star

Harvard

r

Type I J

TypC I-II-j

Type II .

Type 111

Type IV

Gaseous
Nebulae

O
(Wolf- R- yet >

(Novae)

B
(Helium)

A
(Hydrogen)

F
(Calcium)

G
(Solar)

K
(Advanced

Solar)

Ma
(banded)

Mb
(banded)

N
(Carbon)

Nova Pcrsei

Rigel

Sirius

Canopus

Capella

Betelgcusr

Green

Blue-Whin-

Blue-Whit.

White

White
tinged with

\ i lion

Villi,

w

< Itantr

Red

Characteristic Lines of Spectra

Bright tines of helium hydrogen and nebulium.

Bright hands and lines of helium and hydrogen chang-

ing later to dark hands and lines.

Bright and dark bands, greatly displaced, of helium

and hydrogen.

Dark absorption lines of helium and hvdrogen, hut

chicflv of helium and a few faint metafile lines.

Intense absorption tines of hydrogen,, reaching maxi-
mum. Increasing strength of metallic lines.

Intense bands and line "g" of calcium in violet. Hydro-

f;en
lines of great intensity; many strong metallic

ines.

Increased intensity and number of metallic lines.

Strong hydrogen tines s'ill surpassing metallic lines

in intensity. Appearance of Group G lines due to

iron.

Decrease in strength of hydrogen lines. Great increase

in number and strength of metallic lines and Group Ct

of iron.

Appearance of banded spectra due to compounds of

titanium oxide.

Marked faintness of violet end of spectrum.

Banded spectra dur to presence of carbon compounds.

NOTE—This lattei type does not follow in order

after Type M, hut is entirely independent of it in its

evolution. .

The novae also do not fit into the regular chain n
evolution, hut are placed after the stars they most

closely resemble.

Yqh benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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MOST SENSITIVE MICROPHONE
YOU can easily make a highly sensi-

tive detectophone by using a Skin-

derviken Transmitter Button to collect

the sound waves. You can build your own outfit with-

out buying expensive exquipment. Think of the fun

you would have with such an instrument! It's

very simple, too, and inexpensive.

You can install an outfit in your home and hear

the conversation being held all over the house.

You can connect up different rooms of a hotel.

Our outfit was used by secret service operatives

during the War. It is being used on the stage.

FOR $1.00 A
MONG electrical experimenters the

button has created a sensation. It

is not uncommon to receive unsolicited

I
letters like these: "I received transmitter button today

and I wish to inform you that it works great and is the

1 best I have ever seen or heard of for the price. I

will certainly recommend it to my friends. I wish

to thank you for your good service."

"I have been using one of your transmitter but-

tons, and it has proved to be worth more than its

value in my experimenting." "I received one

(Transmitter Button) some time ago, and they

So much for its commercial adapta-

tions! You can procure apparatus

of the same type.

One of the main advantages of

the Skinderviken Transmitter But-

ton lies in its ultra-sensitiveness.

Phone

REAL BARGAINS
These prices are very low

All equipment is GUARANTEED. The appa-
ratus is the same as sold by us to large
telephone companies. 110 volt telephone
generators.

3 bar $1.75 Weight 6V2 lbs.
4 bar 2.25 " 8 lbs.
5 bar 2.75 " 10 lbs.
Ringers 80 ohm SO " lib.

1000 ohm 75 " lib.
Silk cords, 6 ft. 3 cond. .25 " 3 oz.
" " 6 ft. 4 cond. .28 " 3 oz.
" " 3 ft. 2 cond. .15 " 1 oz.

Transmitters complete with
Steco transmitter button $1.50 12 oz.
Induction coils 40 6 oz.
Receivers—Watch Case
75 ohms 1.25 1 lb.

fRONT S0UW0W&
BObRO

are just O. K. for experimentary."

"I have been using one of your

transmitter buttons for experi-

mental work and it certainly lives

up to all you say for it and then

some."
SOW CUNUU
itcuvtt notM

You can
place it in

mi«sik any posi-

tion you like. It is the greatest invention in

micro-phones and has won recommendations

from men of high standing in the scientific

world. It is being used all over the world.

You can mount it most anywhere. Card board

boxes, stove pipes, stiff calendars and hun-

dreds of other places will suggest themselves

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 but-

ton for use as a detectophone are given in

booklet No. 4 which is sent with each

button.

The only instruments needed to complete

a detectophone outfit, in addition to a Skin-

derviken Transmitter Button are a receiver,

battery, and, if desired, an induction coil.

$1
.00 Skinderviken

ppd- Telephone Equip. Co.Inc.

-t 1
x -

Meon DuWRAS. Cap wiim txl*ttt»

MOLE

M r . H
Gernsback,
editor of this

magazine, who is the dean of electrical experimenters,

said: "In writer's opinion, obtained by actual elabo-

rate tests, your Transmitter Button is probably most

efficient device of its kind on market today, due to its

simplicity and other outstanding features. Should

have a great future."

The same circuit connections apply to all experi-

ments, regardless of how the transmitter button is

mounted.

The Skinderviken Transmitter Button operates on

one or two dry cells. It often happens that two cells

produce too much current and the sounds are deafen-

ing. We recommend either one fresh cell or two worn
out cells.

We have the utmost faith in our trans-

iKiws mitter button. We guarantee satisfactory

oSrsr/- service or we will refund the purchase

price. Boys—Young and old—send in a

dollar bill RIGHT NOW ! You can't lose.

If you're not satisfied, you receive your
dollar back. Isn't that fair?

Send a 3c stamp for a copy of Booklet

No. 4.

335 Broadway NEW YORK
2134-36 N. Clark Street

CHICAGO $1

I

1

I

if

in

•i

i

.00
ppd.

U

fin

USE THIS COUPON
STECO:

Gentlemen:

(Dso Penci!)

-Please enter an order for

Skinderviken transmitter buttons @ $1.00

1 10 volt generators bars @
Ringers ohms @
Cords conductor ft.

Induction coils

Transmitters with T Button
Receivers—Watch Case—75 ohms

E. E. 6-19

prepaid
Wt lbs.

Wt lbs.

Wt lbs.

.40 Wt lbs.

l.SOWt lbs.

1.25 Wt lbs.

Amount Enclosed: Ship via
Enclose sufficient postage for mailing.

'i

aqSiaiBeMbiiaiBfii
You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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MY NEW BOOK
r** "Muscular Development"^
will tell you how to get a wonderful muscular
development like mine, perfect health, abun-
dance of vitality and great strength as I have.

Tin- result

are shown on mj
boii anil Hi hi

mendallon enough. To Hive
. pportunltj

t.i profit i>v ivnai i bare
1

d receipt ol

10c Stamps
or Coin

TUfl wonderful b < o k
ill help you It is pro-
fu><!> II last rated ami
rontalns plrtun -

of the world's strongest
nun whom I him- trained.
Beod for it to-day. Right

wblle )i to "ii your
Wind.

Oept. 209. 203 Broadway, N.Y.

RIGHT NOW —You Can Make Big Profits
In BATTERY CHARGING
f BB CfcaiKOn everywhere are making

PrejU ererj month. Business
belter than erer. Vol* can do as well. I>on*t de-

lay Qet "Ul an. I gel loll hii-mr-s frith Sturdy,
. tble Hit BquIj menl

THI£ HB 500 WATT CHARGER WILL PAY
$100 to $200 CLEAR PROFIT EACH MONTH
No elect riral knowledge required to install or

operate. Bechargei I 6 roll batteries at once. Costs
12c to lftc each to rechartre, customer pays 76c to SI. SO.
Big. quick. clean profit*--eeeily made. No humouts or ex-
pensive renewals. Steady service 24 hours
day. economical to run, requires no at-

tention, nave occasional oiling.

toe Puts This Money-Maker in Your
<9*.o Caras* on Money-Back Guarantee
Balance in V monthly payments of
$20 each. Karnirur* easily pay for
machine. I'm $--• initial payment
cfaack to this ad and send tod a v

for tn.l „nder HB
Absolute Money-Back Cuara
tee

loney-l
Nl><\

Get boi.. .

HOBART BROTHERS COMPANY
Box 6E, Troy. Ohio

.<inee 1$9S

Mining Engineering

f For Your Profession ^
\ ride and profitable field, not overcrowded, ii open

to forward-lo->r Tli< Mulligan College of

L886] offers a comprehensive four
year otHtrn which e«in he completed in three Mars. Eta

breadth tor expert specialization la

that field as which most appeals to the stu-
dent. All pba i il knowledge and Instruction
relative to mh and operation thoroughly
present-

I Pi Ileal experience
i work in a rai

*</ m center of out of th> world's arent-
irt'. Close relations are

"titled with mines, mills, smelters, electrolytic
and pow*r plants which are practically a part of the

j enormous value In
instruction. M. C, M. Men stake Good." Kor descrip-
tive book addl .'He officer. Houghton. Mich.

Michigan Col '

f

'se Mines
Do You Want to Know

HOW TO DEVELOP
Vitality, Energy, Endurance,
Nerve Strength, Muscular

Strength, Perfect Physique

?

Mv PBHE BOOKS, "The Whys of Exer-
cise'* an<i "The First and Last Law or Physi-
cal Culture." tell you if you an- weak or un-

lion t<i gri'w strong; II strong,
how to STOW stronger. They explain how to
derelop the lung' and muscle, the strong bran

short, how
prove health and strength internals as well as

BEND TODA1 NOW Ibi
Kltr.K BCM IKS. oover

PROF. H. W. TITUS
-.p.'-.g r^.Txr Sg. Dept. 602. New York Pity

TIhe Mooa's

By Nikola Testa

intiiiued from page 157)

. men) of the masses in its interior

became subject to gravitational forces of
its own, vastly greater than the terrestrial.

It has been suggested that the planet is

egg-shaped .>r ellipsoidal hut the departure
f r. > in spherical form must he inconsider-

able. It ma\ even he a perfect sphere with
the center-, of gravity and symmetry coin-

ciding and still rotate a> it does. Whatever
he its origin and pa^t history, the fact is,

that at present all its parts have the same
angular velocity as though it were rigidly

connected with the earth. This state must
endure forever unless forces from without
the hma-terrestrial system bring about dif-

ferent conditions and thus the hope of the

star-gazers that its other side may become
visible some day must be indefinitely de-

ferred.

A motion of this character, as I have
shown, precludes the possibility of axial

rotation. The easiest way to free ourselves
of thi> illusion is to conceive the satellite

subdivided into minute and entirely inde-

pendent parts, as dust particles, which have
different orbital, but rigorously the same
angular, velocities. One miM at once
recognize that the kinetic energy of such an
agglomeration is >olely translational, there

being absolutely no tendency to axial ro-

tation. This makes it also perfectly clear

why the moon, provided its distance does
not greatly increase. >nust always turn the

same face to us even without any inherent

directive tendency nor so much as the

slightest effort from the earth.

Referring to the librations of longitude,

I do not see that they have any bearing on
this question. In astronomical treatises the

axial rotation of the moon is accepted as a

material fact and it is thought that its angu-
lar velocity is constant while that of the

orbital movement is not. this resulting in an
apparent oscillation revealing more of its

surface to our view. To a degree this may
be true, but I hold that the mere change
of orbital velocity", as will be evident from
what has heen stated before could not
produce these phenomena, for no matter
how fast or slow the gyration, the posi-

tion of the body relative to the center
of attraction remains the same. The real

cause of these axial displacements is the
changing distance of the moon from the

earth owing to which the tangential com-
ponents of velocity of its parts are varied.

In apogee, when the planet recedes, the

radial component of velocity decreases
while the tangential increases but, as the
decrement of the former is the same for all

parts, this is more pronounced in the re-

gions facing the earth than in those turned
away from it, the consequence being an
axial displacement exposing more of the

eastern side. In perigee, on the contrary,
the radial component increases and the ef-

fect is just the opposite with the result that

more of the western side is seen. The
moon actually swings on the axis passing
thru its center of gravity on which it is

supported like a ball on a string. The
forces involved in these pendular move-
ments are incomparably smaller than those
required to effect changes in orbital ve-

locity. If we estimate the radius of gyra-

tion of the satellite at 600 miles and its

mean distance from the earth at 240,000
miles, then the energy necessary to rotate

it once in a month would be only

1

of the kinetic energy

1 k 'JIIV V 111 ,

/ 600 \

"

'

240,000 160.000

,f the orbital movement.
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This Book
Cost $34,000
1200 Authors Contributed

Our Bound Volume Xo. 6 contains a

goldmine of electrical and scientific

information. Xo such value has ever

been offered before for so low a price.

A marvelous cyclopedia of electricity.

A reference book of authentic in-

formation not found in any other book
in print.

Volume contains twelve numbers of the

"Electrical Experimenter" magazine—
May, 1918 to April, 1919, inclusive. There
are 984 pages, 2,110 complete articles,

1,908 illustrations, 369 questions and
answers. Sizes, 12" high; 9" wide; 2"

thick.

A world of electrical information; the en-

tire electrical Progress tor one year : the

greatest reference book on current "Wire-

less"—all at a price within reach of every-

body. Mind you, the book is durably

bound in attractive green linen with heavy

covers. Letters stamped in gold. You will

be proud to have it in your library. We
have only 000 copies, therefore be sure and

order to-day. Shipping weight 8 lbs. Add
a sufficient amount for postage, otherwise

we must ship bv express.

$ooo
^^mn^F add postage (or 8 lbs.

Positively the Greatest Electriral book bargain in

the World. We ship A T ONCE. Order
today to avoid delay.

EXPERIMENTER PUBLISHING COMPANY, Inc.

Book Department

233 Fulton Street - New York, N. Y.
-•**»• Fill in—Tear out—and Mail — ——— —— -

6-19

Gentlemen

:

Please send at once your Volume Xo. 6 as adver-

tised, for which I ench.se herewith S

I ,ik.. enclose $ extra for postage.

Name
Address

Glose=*aps of New
Scientific Movies

1 1 X i

pl.i\ starring May Allison in "The Island

of Intrigue."

Law rente Waring, millionaire nil mag-
nate, compelled i.i ^.i Easl on business,
worries about leaving his daughter Maida
alone. The problem i* solved by the ar-

rival of a letter from Mrs. Juliet Smith, an
old friend, who invites Maida to spend the

summer at her country home on Sunset
Island.

A woman, who says she is Mrs. Smith.
calls later and Maida. who has never met
ber fa' nd, goes aboard a yacht,

en route foi the island. She meets . Marie
and Lorna. Mrs. Smith'.- "son" and "daugh-
ter," and a "Count" PelleSSier.

A few hours later the Waring house is in

a state of alarm when the real Mr-. Smith
arrives. It i< then that Mr. Waring realizes

that hi- daughter has Keen abducted.
In the meantime the yacht arrives at the

island, but Maida. enjoying her holiday,

does not realize that she is a captive. On
one of her long walks thru the island she
comes upon a camp and meets its owner,
Gilbert Spear. She does not mention this

to the others, but the meetings, begun a- a

lark, soon become a habit.

In the meantime the Count, by a wireless

apparatus cleverly concealed in a piano,

sends a message to Waring demanding
fifteen thousand dollars as his daughter's
ransom. He gets no answer and decides

to force Maida to write of her peril to her
father. On finding the true standing of

the "Smiths," Maida refuses to write the
letter and is at once locked in a room. The
band have also discovered the friendship
which exists between Maida and Gilbert,

and after a fierce struggle he is captured,
tied and gagged, and placed in a cave.

A -econd message is sent to Waring,
which is also received at a Xaval Station,

and in this manner the location of the
island is disclosed. A submarine chaser,

with Waring aboard, goes to the rescue.

In the meantime Maida escapes from the

room and flies to the camp. She finds Gil-

bert gone, but his dog, frantic with delight

at her arrival, leads her to the cave. She
soon releases him and together they hasten
to his motor boat to escape. They are
overtaken by the band and are just about
to be taken aboard the yacht when the

Xaval boat comes upon the scene. The
swindlers are captured and Maida introduces

Gilbert to her father as the man she loves.

"America, First, Last and Always," is

the theme of Pathe's new serial, "Wolves
of Kultur," abounding in many thrilling

radio scenes, underground and cave labora-
tories, and radio controlled torpedoes. It

is the story- of Alice Grayson, a cultured

young society lady of wealth and refine-

ment, possest of an ardent patriotism which
has been stimulated by the completion of

the invention by her uncle of an electrically

driven wireless controlled torpedo.

Visiting her uncle's laboratory one day
Alice finds he has been foully murdered by
alien spies, and the plans and model of his

invention stolen. Over his dead body Alice

vow- vengeance for his murder and for

this traitorou* act to America. She has
learned from her uncle before he dies that

''Hartmau and Zaremba are guilty of this."

Alice, in her role of a Secret Service
Agent, has finally located the death-dealinu

, torpedo and the operator awaiting orders.

Before she can interfere the torpedo has
been launched and is sent on its deadly mis-

j

sion. against a U. S. troop ship, when Alice,

I
in a most superhuman effort, throws a rock
at the operator and knocks him out.

She seizes the wireless apparatus and
turns the course of the torpedo against

the yacht, aboard which are the plotters.

% SLIPPING?
Are you lu-ins: your grip—
your ability to DO thinu-,

to make any progress in

your business or even to

make good in your present

position? If you wake up
in the morning tired before

you bcj;in the day. with

you back aching, your di-

ion out of order, your

nerves frazzled, you brain

befogged, don't let your-

self slip any further:

there's no toboggan slide

so rapid as the road down
to chronic ill health and
the consequent loss of all

enjoyment in life.

GET A GRIP ON YOURSELF
Don't wait a single 'lay before taking steps t"

ii<l yourself of the ailments or bad habits that

win he millstones about your neck -is loi

lon't free yourseU from them.
When a man is on the limited fur the scrap

heap, every da] counts; what i-s easy today will

heap harder tomorrow, almost Impossible
if you wait too Long.

YOU CAN DO IT
You can have renewed vitality; health, strength,
energy, all that m.ikes hie worth living, if you
throw away all druggist's dope and take hold of
vourself in the right way.

I'LL SHOW YOU HOW
I have shown the way out to thousands of men
who knew they were losing their grip on things
through indigestion, constipation, biliousness and
other ailments; I have shown them how to gain
the energy and strength of will to hieak off bad
habits they knew were undermining their con-
stitutions, huw to build up and strengthen their
vital organs, develop their muscles, and make
live, active, red-blooded, forceful MEN of them-
selves again.
My book, "Promotion and Conservation of
Health. Strength and Mental Energy." will show
you how they did it : how YOU can do for your-
self what they did for themselves, in a simple,
easy, natural way. Send for a copy—IT'S FREE.
Enclose three '2q stamps to cover postage and
packing and I'll mail it to you at once.

LIONEL STRONGFORT
Physical and Health Specialist

937 Strongfort Institute, Newark, N. J.

FREE CONSULTATION COUPON
Mr. Lionel

me rout book,
OF HEALTH.
for postage of
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interested.
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. Asthma
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. . Headache
- Thinness
. .Rupture
Lumbago

. Neuritis
. Neuralgia
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(describe)

Strongfurt. Newark. N. J.—Please send
PROMOTION AND CONSERVATION

STRENGTH AND MENTAL ENERGY,"
which I enclose three 2-cent stamps. I
(X) before the subject, in whicji I am
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Constipation
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.Poor Memory
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little car driven by easoline motor,
can be built by any toy. Parts are

" ished by U9 and are very
" nd 26c for buiidin*

STPHERMFG.CO.
156 Warren Street

TOLEDO. OHIO.

GENUINE "COLT"
latest, safety model automatic pistols. .25 calibre. 7

shot, brand new. with usual "Colt" guarantee. Regu-
larly retail at $20.00. Our special price $18.00. post-

paid to any address. Immediate shipments while they
last. Monongahela Novelty Co.. Monongahela. Pa.
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AN EASY WAY TO
MAKE MONEYgs
on a small salary. Be independent. Go to^tfe *• «
pairing boalneaa. One man aaya 1 made M0.0O ft<«n
Sav." Other* average »a>0 to MM a month V« hltle

capital needed. Jobs pl.i.t.ful. r.verv motorist a pos-

>le customer. No • MMCiaM needed. We teach you.

pSL&R Tire Repair Outfit

8
Doe* as good work as the bin hiffh

priced vulcan.line outfit*. A boy
can use it. It's the only vulcanirer

that has Automatic Heat Control, and
can't undercurv or overcur.1 a tire.

Requires do watching or regulating.

FREE Book
"How to Open a Tire Repair Shop."
It tells how to make big money.
Don't delay. Write quick.

C. A. SHALER CO.
2205 Fearth St. Wiupun, Wucooiin
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Pocket Tool Chest
9 Tools in 1Strong Sniff

Leather I'unrh
Sir<dinn j7 Aicl

Screw DNMf
AUigato

Wire rum
H-.t 11, ,i,:.

Hire Career
SOW Bit
\Yrmeh

Each a strong, practical -,.
tool aj msUj Baffled .i- fc.lic.an

i 3-bladc knife, and ha- , . :f
no more parts. Length. 4 Wunderknife
in. Fliers and wire cut

ten are drop-forged tool

gteeX — cut barbed fence

wire as easily as 8- inch

i lien Blade Is tampered
cutlers' ste.-l Each Ul B

works Independently. Once nsed.

always earned bv Electricians. Rail-

way Men. Motorists, Mechanics. Horsemen.

l£a jStrneU m f. S. lor J1.75 (add 5c If insurrd).

Highest quality construction, fully guaranty aft

n» c ...It., C*x BM Menbants Bank Bldg.
hlican specialty Lo. in.^nnnnus. ind.

TIRES at WHOLESALE
t£0Z\ Not Seconds— Fully Guaranttoi

Genuine "Capitol" or the new
"Rlb-Skld" Beacon Tires S13.60
up. Red Tubes or "Inside Armor"
42.90 up. Write at once for full

cnption. samplo of material,
d ' Direct-To-You" wholesale

price* on these absolutely First

Quality Fully Guaranteed '.'A"

J

mile Tires, Tubes. Armor, etc.

Avoid tire trouble, and aave ona-
i third your Tlra expanse by
sending atza of your tlraa and
name of car today.

MODERN TIRE CO.
€59 7th St., Racine, WIS.
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Listening to
Theater Critics
{Continued from page 105)

Sayi the Master Mechanic. The Greb
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Quick-acting, strong and sim-

ple in the extreme. May be i
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1-Z« Emcrr Wheal, »15.50
Order today.

RACINE UNIVERSAL MOTOR CO.
S3 W.J.chion t-ltd. Chic.10. III.

are usually well patronized, by "between

the acts" smokers and thirsty box holders,

then phonograph selections are played thru

the loud-talking telephones in the horns,

and the public generally is pleased—both

those that like music and the others, who
will enjoy it anyhow. But the psychologi-

cal moment always arrives, and we have

our turn after the show when the horns

are "unsuspiciously silent," while the audi-

ence files out, homeward bound, chatting

among one another about the show, and in-

cidentally handing out several hundred dol-

lars' worth of valuable criticism and sug-

gestions, which any theater manager would

almost break his neck to overhear. But

even tho his office has a screen door, or if

he happens to adorn the passageway with

his own graceful and frock-tailed form, he

hears but little of real value.

Now, all is changed, however, for, thanks

to the dictograph installation, our friend

the theater manager can appease his here-

tofore unsatiated thirst for a knowledge of

"what his patrons actually think of the

performance" by simply manipulating a

switch at his desk, which causes the voices,

no matter how low they may be, to be

picked up by the respective microphones

bitched into circuit, and reproduce loudly

and clearly thru the loud-talking telephone

in his office. In the summer when nat-

urally the office would not be closed up so

tightly, the regular head phones, which re-

semble the telephone operator's headgear

or that of the wireless operator, may be

used with exactly the same results. The
advantage of the loud-speaking telephone

for reproducing the conversations is that

everyone does not care to be inconven-

ienced bv placing a telephone receiver band

on the head, especially when we think of

some of our old-time friends—the theater

managers, that we have met here and there,

who like to, and mostly do, resemble some

of our Fifth Avenue millionaires with their

sporty neck-ties, spats and a one dollar

Perfecto sticking nonchalantly in the south-

east corner of their jibs; and then again,

who in his wildest theatrical moments can

even imagine a "regular" honest-to-good-

ness theater manager appearing without

his silk hat, once he has left his hotel.

Well, for these poor souls we will sug-

gest that they have available a first-rate

secretary who can record the conversation,

or better yet, hook up an Edison dicta-

phone (phonograph) to the horn of the

loud-talker and record the various criti-

cisms, so that they can be reproduced later

and studied more closely at leisure.

We should imagine that such an arrange-

ment as this will be very valuable indeed

to the modern theater, where the movement
toward establishing desirable plays, etc., is

being brought to more nearly meet the ex-

act wants of the theater-going public. In

other words, the American theater mana-

ger has for a long time been seeking for

every possible opening to gain a more per-

fect relation between the box office and the

patron of the theater, and well this might

be so, for if a performance is such that it

does not suit the people at the time the play

is produced, then there is no use expending

additional sums in trying to foist the un-

wanted play on the theater-going public.

Sometimes, however, in the past, and, in

fact, it may be said in most cases, one of

the chief reasons for the failure of a dra-

matic or other play, has been that the

manager and producers could not quickly

enough ascertain the cxa or ob-

tain a comprehensive survey of the col-

lective ideas of the audiences viewing the

first performance of the play until it was

too late.
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Experimental Me-
chanics. Twist

Drills
(Continued from page \27 <

With this information on hand and
a little practical experience on the subject.

there should be no difficulty for the novice
to become thoroly familiar with the han-
dling of twist drills.

If the Cutting Lips of the Twist Drill Are
Ground of Uneven Length, the Hole Will Be
Enlarged Over the Diameter of the Drill.

Average Culling Speed for Drills In Rev-
olutions Per Minute.

The following table represents the most ap-
proved practise in rate of cutting speed for
drills ranging from ^ inch to 2 inches in diam-
eter:
Diameter Speed Speed Speed

of on on on
Drills Steel Cast Iron Brass

a
1,712 3.544
855 1,191 1,772

u
S71 1,181
397 565 855

a
318 452 684
265 377

ft 227 323
', 183 267 412

i 163 238 367
H l-t; 214 330
li 133 104 300
H 112 168 265

H 103 l?s 244

n 96 144 227

it
- 134 212

l 76 115 101

ft
72 106 180
68 102 170

\P.

64 97 161
58 150

.ft

55 84 143
53 81 136

I* 50 n 130
p. 40 74 122

$
44 n 117
40 66 113

il
38 63
37 61 105

Mi 36 59 101

1$ 33 55 98

1H 32 5.» 95

2 31 51 «2

(The next article of "Experimen al Me-
chanies" a ill appeai- in the July issue)

FRANCE BUYS BIG U. S. BOR-
DEAUX RADIO STATION

Virtual demobilization of all the United
States naval establishments in European
waters, the sale of the great Lafayette wire-

less station at Bordeaux to the French c

eminent at a price of approximately $4,000,-

000 and many hitherto unpublished facts of

American naval activities in the war, were
announced recently by Assistant Secretary

Roosevelt.
"The great Lafayette radio station near

Bordeaux was intended to insure commu-
nication between Washington and the army
and navy in case the cable systems were put

out of commission or interfered with by
German submarines. It has eight towers
and could communicate with the United
States day and night. It was built by the

navy. 1 arranged with the French govern-
ment that we shall complete the station.

which is two-thirds finished, and they will

take it over at what it cost us, about 22,-

000.000 francs," said Mr. Roosevelt
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u.s.Apatents

PATENT
ADVICE

Kdifcedl by
Bih (GerintsbacR

In this Department we publish such matter as is of interest to inventors and particularly to

those who are in doubt as to certain Patent Phases. Regular inquiries addrest to "Patent Advice"
cannot be answered by mail free 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 so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.

low to Fimiaimce am^dl Mamma*
factare & Patteimt

By Jay <G. Molbsoia
This article is dedicated to the interest of

inventors and people with commercial ideas

Ii7it> are inexperienced in the financing and
marketing of commercial products. It tells

of a practical plan that made one invention
successful. It is written with the intention

that it will benefit each reader financially,

and will assist him in avoiding the many
pitfalls encountered along the road to suc-

cess.—The Author.

M 1 'ST people think of inventors a-

geniuses parturient to some bril-

liant idea suddenly caught from
the air and patent it in workable
form. However, this is not the

case, for as Thomas Alva Edison, the great
inventor, declare- : "Genius is one per cent
inspiration and ninety-nine per cent per-
spiration." and "The three essentials to se-

cure anything worth while are. first, hard
work ; second, stick-to-it-iveness : and. third,

common sense."

Edison's inventions have been the result
of many experiments, and exacting judg-
ment. He ha* always s..ueht to produce
things that were neces-ities. which would
benefit the masse*; consequently, his won-
derful success.

The first important step in financing and
marketing an invention is. positive convic-
tion that you have discovered something
that is practical, not only from a manufac-
turing point of view, but al-o from the pub-
lic's point of view — for it is the co-opera-
tion of the public (your eventual custom-
ers") that will insure your success. To se-

cure the co-operation of the public, and to
sell your invention, be positive \i>u have
something to offer that the public needs and
demands. Then, after you have made your
article commercially practical, prepare it

for the market in a convenient form, that
will offer the least resistance to the consum-
mation of a sale.

Investors or people with capital (who
want to assist yon financially in marketing
your product) observe your invention and
are of the same frame of mind toward it a-
the public—your ultimate customers,. In-
vestors scrutinize the practicability of the
commercial side, as well as the production
or manufacturing side : however, they are
generally more interested in the commercial
-ide of an article, for there is the source of
large profits.

Obtaining financial backing for your in-

\ ention is a serious undertaking. Investors

Owing to the publication this month of the
promised article

—"How to Finance and Manu-
facture a Patent" by Mr. Hobson, the Questions
and Answers on Patent Advice are omitted.

demand facts, proof, conviction, before they

will take the business venture necessary for

the success of a new idea. Investors are

the pessimists, so to speak, while inventors

are the optimists. The inventors who suc-

ceed with their figment- are greater op-

timists than men with money are pessimists.

Conviction, confidence and enthusiasm will

convert the most skeptical, (let the confi-

dence of men with money and you will get

their assistance.

Men who are successful *ay that the

-honest route to commercial success is thru
the example proven by those who have
gone before. While modern business ne-
cessitates individual plans of operations, yet

what one man or firm did to succeed others
can duplicate. Therefore, the plan em-
ployed to finance and market one invention
-hould help finance another. Experience
proves that a patent is as valuable as the

inventor or his associates make it—that

completing a working model of an inven-
tion and securing the patent rights upon
same are only the preliminary steps to suc-

cess. The greatest obstacles lie ahead in

the financing, manufacturing and marketing
of a new article. It is the commercial wil-

derness that every new manufactured prod-
uct must cross before reaching that summit
of success desired by all.

It matters not how wonderful or unique
an invention may be. it mn-t be serviceably
made, intelligently financed and greatly ad-

Before disclosing your invention to any-
one send for Manx form "Kvidence of

m-'ii'
1

in be signed and witni
A sample form together with printed in-
structions will show you ju-t how to work
up your evidence and establish your rights
before filing application for patent As
registered patent attorneys we represent
hundreds of inventors all over the I". S
and Canada in the advancement of inven-
tions. Our schedule of lee- will he found
reasonable. The form "Kvidence of Con.
ccption" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request Ask for them.—a post
card will do.

MIMRffl&ALIM
255 OURAY BLDG.,
WASHINGTON, D. C.

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.
Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly fur-
nished without charge.
My experience and familiarity with

various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write
today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Buildin?. Washington. D. C.
2276-8 Wool worth Bids., New York City

TRADEMARKS
copyrights

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 to its patentable nature.

Our illustrated Guide Book. HOW TO OBTAIX A PATENT, sent Free on
request. Contains full instructions regarding Patents. Trade-Marks. Foreign
Patents. Our Methods. Terms 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 cases before preparing application for patent

Electrical Cases a Specialty 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. S14 Empire Bldg 135 S. Broad St.

Main Offices: 779 Ninth Street. N. W., Washington, D. C.
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U.S.PATENTS
<>ur Facilities for securing
patents enable us to give
prompt and reliable service at

uable rates. Inventors
are invited to write to us re-

garding questions appertain-
ing to securing patent protec-
tion. All matters receii e

prompt attention, .'send sketch
for preliminary examination,

i free on request

A. M. BUCK & CO.
Patent Attorneys

205 Second National Bank Bitig..

Washington. D. C.

PATENTS
LACEY & LACEY

Attorneyi-at-Law— Patent Practice Exclusively

Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights

639 F Street, N. W., Washington, D. C.

Wrife Us for Our Free Inventors' Book

PATENT-SENSE
ESTABLISHED ««

PATENTS
INVENTORS: Send us sketches or a

model of your invention and a de-

scription of the device for advice

in regard to the best way of ob-

taining patent protection. Our practical

experience corers a period of twenty years. Our
band-book on patents Is sent free on request. All

communications strictly confidential. Write us today.

TALBERT & TALBERT
Patent Lawyers

4287 Talbert Bldg. Washington, D. C.

Competent Patent Service
By a Former Examining Official

of the U. S. Patent Office

Norman T. Whitaker
Lawyer and Engineer

480 Whitaker Bldg. Washington, D. C.

Branch Office. 87 Nassau St . New York City.

INQUIRIES INVITED

Patents Promptly Procured
Send sketch or model for actual search

of U. S. Patents. Highest references.

Personal service. Moderate fees. Write
for Free Patent Book.

CEORCE P. KIMMEL, Patent Lawyer
99-U Loan & Trust Bldg. Washington, D. C.

PATENTS
Inventor* Invited to Write for Information

and Particular*
Highest References. Best Results.

Promptness Assured.

WATSON E. COLEMAN
Patent Lawyer

624 F Street N. W Washington, D. C.

vertised to make the inventor money. The
public must be educated to the need of a

new article before they will buj it Few in-

ventors appreciate these facts, and are of

the opinion that all they need do is to con-

ceive some new, useful improvement, pat-

ent it. and their fortune is made; but un-

fortunately this is not true. It is only the

beginning of a difficult undertaking. An
inventor should be as good a salesman a^

he is a mechanic. The public must be con-

vinced before they will invest. The better

the salesman, the greater the financial back-

ing. Inventors should sell themselves the

merits of their invention before attempting

to sell others. With the backing of the

convictions that you have a good thing it

will make the convincing of others an ca\\

matter. Confidence and credit in the com-
mercial world arc more valuable than gold

itself.

Only one who has gone thru a successful

patent experience can adequately advise

others how to succeed. For the benefit of

my readers who may desire to finance a

new proposition. I will enumerate the steps

thru which I brought my first invention to

success. It may help point the way for

others.

After I had been granted full protection

on my invention for a period of seventeen

years, and had settled with my patent at-

torney for his services, it suddenly dawned
upon my elated conscience that my patent

certificate, with its big red seal, was not

cashable like a Government bond ; but, that

it was only the foundation and beginning

of a steep, rocky road to fame and fortune.

I had spent most every cent for my patent

rights and a demonstrating model of my in-

vention. I had no money to promote the

sale or manufacture of same, but I did pos-

sess an abundant confidence in its useful-

ness and ultimate success, if only I could

secure financial backing to put it on the

market before the buying public.

As it stood it was absolutely valueless to

me. One of two things was necessary for

its success. Either I must sell it to some
one with money, or raise the capital to

manufacture it myself. My friends urgent-

ly advised me to sell for any fair profit

above my actual cost, saying : "It was bet-

ter to accept a profit regardless of size than
possibly fail in securing sufficient capital

for marketing it."

Thru courtesy I listened to all this sin-

cere advice, but was of the same opinion

still—that my invention filled a long-felt

public want. It was a necessity that could

be made easily and profitably. I determined
to stick to the first meritorious product of

my brain and if possible raise the money
that would enable me to place it for sale

before the world. I knew that success only

waited upon the introduction of my discov-

ery to those for whom it was intended.

Rut how- best to accomplish this seemingly

impossible task and overcome the colossal

obstacles that were in evidence, forced me
into quite a quandary.
However, remembering the old adage,

"Where there is a will, there is a way."
spurred me on to greater hopes for the

success of my invention, I decided to

tackle this proposition for all it was worth.

and reap the benefits that were justly mine.
At that time I was a typical amateur in

the mysteries of finances. I could not af-

ford to make mistakes and knew few plans
I" pursue in obtaining the required finances

for marketing my invention. Several plans

came to my mind, such as borrowing the

capital from relatives or friends, giving my
patent as security for the loan; organizing

a ^tock company and selling shares of stock

to raise the money; or, advertise and sell

part interest in my patent to some one, bun
est and reliable, who would agree to bin

only a minority interest, thereby giving me
control and protection against loss— for I

was determined that I would not be frozen

out by a partner.
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Are You Preparing
for one of the thousands of opportunities wait-

ing for folks who get ready? Develop that

"Dormant Talent" in you, to the point where
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hundreds) costs you $5.00—send Post Office or

Express Money Order now.
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The first plan had its precipitous faults.

Relatives as a rule do not make good cred-

itors and seldom appreciate their kin's abil-

ities in business. The second plan meant

immediate cash for incorporation of a com-
pany, as well as a long drawn out, expen-

sive stock selling campaign, with capital

possibly coming in by dribbles. The third

plan appealed to me more favorably. I

decided to put forth my best efforts toward

this method of placing my invention on the

market. How and where to find the in-

vestor with the cash who would be willing

to invest under the above conditions proved

to be my greatest problem. After consider-

able deliberation, after several demonstra-

tions and interviews with business men
whom I knew, I was convinced that the

quickest and cheapest way to find that per-

son with the idle cash and confident enough
to take a legitimate business chance with

me, was to advertise in some good
newspaper or magazine, under "Business

Chance." This I forthwith started and
used the following advertisement

:

"Wanted, a capable business man
with capital to take substantial interest

in patented meritorious invention. This
is a public necessity that should make
fortune for manufacturers. If quali-

fied, address , etc."

The above advertisement cost about $1.00

per issue under classified position in a

paper having a weekly circulation of up-

wards of five hundred thousand copies. The
first replies were somewhat disappointing.

But, believing I was headed right, I con-

tinued the advertisement for a few weeks,
and one day I received an inquiry from a

man who had ready cash, and sufficient

optimism to back me up in my great ambi-
tion. For $2,000 cash I sold him forty-five

per cent interest in my patent right (leaving

me fifty-five per cent, or control). With
this nest egg in the company's treasury we
proceeded to gather all the information that

we might need in the manufacturing and
marketing of our invention.

First, we decided upon a firm name suit-

able to the article. Then we arranged with
a machinery' company to construct the ma-
chinery needed for quantity production.

We called on the supply houses and se-

cured their lowest prices on material for

making our product. We arranged for the
printing of circulars, letterheads, envelopes,

bill heads, statements, etc., that would be
needed for our office. From a bookkeeper
friend we learned books required for our
business and how to keep them correctly.

We called on the wholesale and retail deal-

( Continued on page 181)

(Continued from page 111)

"Ship ahoy !" came from the masthead.
"Where away ?"

"Two points on the starboard bow, sir.

Looks like she was heading this way."

The Ear Beats the Eye.

This vessel had been detected by sound
waves traveling thru the water, her course
and speed had been accurately charted and
her exact position within one point of the

compass had been determined more than

an hour before the vessel itself had become
visible over the horizon.

"It's almost perfect," said one of the

naval engineers in an undertone. The ten-

sion under which they had worked for

hours suddenly relaxed. The ship's crew-

gathered in groups to talk it over. There
was not a dissenting opinion. The secret

of detecting the presence of an unseen ves-

sel had been solved

!
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»! Simply fill in the coupon below,
Luaa return it to us and we will send you

I rJU free a copy of our illustrated catalog
which tells all about our practical

Home Study Course and how you may secure
our instructions at once on easy terms so as to
quickly qualify for one of the big positions open.

Send This Coupon Today

I COLUMBIA SCHOOL OF DRAFTING.
; Dept. 982, 14th and T Sts., Washington, D. C.
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["he ships steered back to N'ahant. A
long-distance call was put in i<>r the Na\\
Submarine Base ai New London.
"Rush three submarine chasers to Nahant

at once
In due time they appeared. 1 he party

started cut again, were joined by sub-

marines from tlie Boston Navy Yard, and
anchored off the Massachusetts coasl line.

One submarine at a time submerged. The
subchasers equipt with detectors followed
her every movement, charted Iter position.

reported to each oilier by special signal

devices, and when everything was in readi-

rushed to a spot just over the "sub."

Dummy depth bombs were dropt The
submarine rose to tin surface. She had
been within a few feel of her charted

lion.

And now the apparatus w;is about lo

demonstrate its most valuable service. A
sirie- of practical tests proved beyond the

bility of a doubt that the detector

could successfully differentiate between the

sounds made by surface craft and the sub.

The submarine's noises were distinctlj pecu-

liar to itself and the instrument translating
this sound to the trained ear brought home
the message .iust as you. when you pick up
the long-distance telephone receiver, can
identify the voice at the Other end of the
wire.

The Submarine* On the Phonograph.

The Victor Talking Machine Company
was now called upon for its contribution to

the invention. Phonograph records ><) the

various sounds heard by tin- observer were
made and catalogued, thus presenting a

complete record of the accomplishment of

the device. The records were used princi-

pally in training students to identify the

submarine noise- and detect the difference

between submarine and surface craft.

Further test- wire made. Shore listen-

ing st.ition- were set up. During the night

trained men sat and listened to vessels

going in and out of Boston harhor. The
Navy attempted to slip a submarine thru

the harbor entrance one night, lint the craft

was detected at once and a full report of
her activities was sent to headquarters a

feu hours later. Xot a ship could enter

or leave Boston without being heard. In

fact, so sensitive was the instrument that

trained listeners could accurately identify a

ship by name, once having heard her. the

engine characteristics of different ships

being plainly audible and distinctive.

It was estimated that in December, 1917,

two iii //'.".' in, hi v submarines past thru the

English Channel daily. After July 1. 1918,

only mi,- submarine is known to have done
so. In June the Admiralty estimated that

one nut i'f every four submarines was de-

stroyed. In October the ratio had heen in-

creased to five urn of every twelve. By this

summer British and American naval offi-

cers believe three out of every four sub-

marines would have been destroyed. These
results were largely due to the perfection

of "listening devices."
Hundreds of British craft and most of

the American forces were now equipt with

the submarine detector. Many French and
Italian vessels were also using it. The
"submarine hunt" was on in earnest.

\bout May. 1918. the American ships
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"i to go across with all these devices
installed.

Hearing Subs 25 Miles.

Here arc Mime of the outstanding
tures of the American submarine sound de-
tector :

L tuler ideal conditions with extraneous
noises reduced to a minimum or entirely
eliminated the device was effective at a
range of from fifteen to twenty-five miles

Trained operators could clearly and in-

variably distinguish between the sounds
made by approaching surface craft and
cinder-water vessels (submarines).

Under average circumstances, the device
was good for a range of between three and
eight miles.

\\ ithin five miles the engine character-
istics of different vessels was clearly
marked even to the point of identifying h\
name certain (unseen) vessels after the)
had been observed previously fur mor<
than one time. (This test was substan-
tiated by a series of night-time experiments
at the entrance to Boston harbor in Sep-
tember and October. 1917.)

It zeas found practical to tell when a
submarine changed from her oil engines
to electrical drive, which teas necessary
every time she submerged.

The direction of sound could usually be
computed within a very few degrees of its

actual location and a good judgment of the
distance could generally be made. This
was proved to the satisfaction of all con-
cerned following a number of practical
tests off Cape Cod. Mass.. in the late sum-
mer of 1917, in waters adjacent to Boston
and in Long Island Sound.
The addition of these listening devices

to submarines added the heretofore lacking
sense of hearing to all the underwater
craft and made them at once a much more-
effective weapon of offense.

An allied submarine on one occasion
chased a German U-boat for four hours,
while both craft were submerged, with-
out once losing sound contact with the
enemy.

The graphic chart publisht herewith
will indicate to the reader the ability of
submarine chasers to maintain "sound con-
tact" with the enemy and the efficiency of
the direction qualities of the device when
used in this manner.

The actual battle engagement which it

illustrates occurred one early morning in

the English Channel. A small squadron of
sub-chasers discovered an enemy craft mov-
ing slowly up the channel submerged.
Forming for the attack they rushed over
the spot where their listeners indicated the
U-boat to be. dropt a pattern of depth
bombs and then withdrew to take observa-
tions.

Feverish activity and the sound of ham-
mers ringing against the ship's side was
heard. The submarine engines would then
start up and stop, start and stop again

25 Germans Commit Suicide.

Further attacks were delivered and more
noise came to the listeners from the hold of

the submarine. Evidently the first depth
charge had taken good effect and the
enemy's crew was making a last desperate
effort to reach the surface. Suddenly there
was dead silence—then 25 revolver shots
rang out—3 followed by 22. The crew
giving n[> in despair, had committed suicide.

The loss of this submarine was later sub-
stantiated by the British Intelligence De-
partment.

When Capt. Leigh and his party went
abroad in November. 1917. he requested
the Admiralty to loan him two high-speed
chasers in which operations could be begun
in English waters, but was finally obliged
to accept 3 trawlers of 9 to 10 knots speed,
because of the then scarcity of hicher speed
craft.

ipping these vi ssi I- with all of the
anti-submarine detecting apparatus they
went out in the English ' bannel on New
Years Day, 1

1»1K. Shortly afterwards a
w ireless message was picked up from an

ship giving the position of a submarine
which had just been seen to submerge.
The channel had been laid oul in numbered
squares to facilitate the immediate location
of enemy craft and the little squadron
steamed over, got their devices out and
picked up the submarine course.

\\ hen believing themselves about over
the enemy, depth bombs were discharged
and later a trawling instrument wa^ used,
which indicated that the submarine had
been destroyed. Great quantities of oil

rising to the surface also substantiated the
success of the attack.

Remaining in English and French waters
for several months, where the American
devices proved of great value and were
highly complimented both by Admiral Sims
and British naval officers, another squad-
ron was equip! and sent into the Mediter-
ranean and Adriatic, where at this time
submarine activity was at its height.

Because of the deeper water and less
interference from surface traffic, listening
conditions were unusually good. A "bar-
ra^ii" line of boats was organized across
Otranto Straits, between the mainland and
the Island of Corfu, to effectively put a
stop to the enemy's free entrance to the
Mediterranean.

Three of the chasers patrolling in forma-
tion abreast one dark night heard a "sub"
approaching. The bearings obtained by the
two beam vessels pointed directly toward
the center boat. The middle boat now-
heard the submarine approaching from a
position dead astern. The enemy came
nearer and nearer and finally past right
under the sub-chaser so close to the sur-
face that those on board felt a wave of
water along the keel of their ship.

\\ hen the German had past on and out
in front the attack was made in unison, a
pattern* of depth bombs was "let go" and
the little fleet halted for further observa-
tions. Pretty- soon the whirl of the sub-
marine'^ electric motors was heard—evi-
dently in an effort to reach the surface.

The Germans "Cash In."

Then came a crunching noise not unlike
the popping in of a blown-up paper bag. It

was apparent that the submarine had been
damaged—put out of control—and sunk,
and that she had collapsed from the tre-
mendous water pressure at these depths.

Many incidents of this kind occurred
during the subsequent operations in foreign
waters and several submarines were ac-
counted for thru the direct aid of the
American listening devices.

In fact, naval experts who were closely
in touch with submarine detection develop-
ment during the war period state with con-
viction that if the conflict had continued
thru another summer the submarine would
literally have been driven from the ocean.
the promise of a condition due in a large
measure to the perfection of submarine de-
tecting apparatus.

It has also been stated that the noticeable
change in naval tactics—from defensive to
offensive—which marked this country's en-
trance into the war was largely caused by
the application of American principles to
the pursuit and attack of the U-boat, some-
thing made possible by the practical use to
which it was found the American sub-
marine detector could be put.

* A pattern of depth bombs refers to the plan
of dropping them simultaneously in certain pre-

arranged figures, such as squares, circles, etc.

The chart herewith shows the pattern scheme quite
clearly—notice the black dots at points marked
'attack."
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AMPLIFYm RADIO SIGNALS
ONE of the greatest drawbacks since the invention

of wireless telegraphy is the receiving of weak
signals at the receiving station. Many devices were

proposed to improve this condition, but without sue-

on account of the mechanical difficulties encoun-

tered in these ampli-

fying devices.

1 lowever, this was
recently solved by the

introduction of an ex-

ceedingly sensitive mi-

crophone transmitter.

which is known to de-

tect sound waves with

greal accuracy and
magnify them through
an intermediate tele-

phone circuit.

By the employment
of the new DETECTAGRAPH-TRANS-
M TITER, the amateur can amplify the

radio signals to such an intensity that he

can hear the signals about his station with-

out the need of the telephone head set.

By the addition of a loud talking tele-

phone he is able to hear the messages many
feet away from the instrument. He is also

able to demonstrate the operation of his

wireless apparatus to his friends.

The super-sensitive DETECTAGRAPH-

Practical Instruments for Commercial
and Scientific Purposes.

Our Special No. 25
Loud Talking Receiver
Price, $4.00 Complete

Our Super-Sensitive
Detectagraph Trans-
mitter. Price, $7.00

Complete

Our Super Sensitive
/Microphone Transmitter

TRANSMITTER herewith shown is two and three-

eighths inches in diameter, live-eighths of an inch thick

and weighs less than three ounces. It is the most sensi-

tive sound detecting device ever brought before the

public.

The m a n n e r in

which the amplifying
process is attained is

by attaching with tape

the DETECT A-
<;k.\PH - TRANS-
MITTER to the reg-

ular wireless receiver

as indicated in the
diagram.

Other Uses
Not only is this in-

strument applicable

for amplifying radio signals, but it can be
used with equal satisfaction for magnifying
other sounds. Phonograph music can be
transmitted from one place to

another by means of this in-

strument, and those who are af-

flicted with deafness will find

enormous benefit by using this

transmitter.
It is the greatest device for build-

ing your own loud talking tele-

phone, detectagraph and other de-
vices.
Can be
used for

Loud to/king
telephone

j

Rheostat,

Our Sensitive 1000 Ohm
Radio Te/ephone Receiver

any pur-

p o s e
where a

s e n s i-

tive de-

t e c t i ng
i n s t r u-

ment is

required.

Model "B" Horn, with

Loud Talking Receiv-

er, Cord Plugs and
Desk Stand Base

Price, $10.00 Complete

DETECTAGRAPHS
FOR THE EXPERIMENTER FOR DETECTIVES

FOR THE DEAF
DETECTAGRAPH JUNIOR DEAF-PHONE

A super-sensitive instrument which has been developed to

meet the demands for a practical and efficient hearing device

at an extremely low price. Equal to any $35.00 instrument

made.

Tlie outfit consists of a Sillier -Sensitive

^or* tar, with cord connector; Buper-Sen
^4. sltlve Ear Piece with small black cord;

Boissonnault
Co., 26 Cort-
UndtSt., N.Y.C

Black EUneie Headband; Black Case
and two small Batteries. The

\ Transmitter Is 2% Inches In

*^ diameter, K of an Inch thick.

k and w.-l^lis less than three

**»

As per your ad in k C <4 anal C\C\
Klectrical Ex peri- ^«. «P I

menter, please send ^4v
me free circulars an<l ^.
full particulars ahout vour ^
Detectagrai i **. Complete

NAME ^
ADDS1 5S ^a^

CITY *!».

STATE ^-«_

15

OUR NEW, IMPROVED DETECTAGRAPH
The outfit and case weighs less than two pounds and can be carried

in the pocket, yet it is combined with certain features of our famous
Detector, which makes it the most powerful and in every way, th<

Microphone Detective Device the world has ever known.
Conversations carried on in an ordinary (one
rod even vrblBpcn arc taken up by the eoi
Detectagraph transmitter, which C
.nun ail direction! and an conveyed ova Hit?

nlre- i" the listening end, This outfit con
an Improved Sensitive Tranimlttet with cord
connector: L'-

r
i feet mark Cord; Sensitive Re-

Bingle IK-adliand ; Small Tarry Inn Case
end small Battery. The Improved Transmitter
li only 191 Inches In diameter, % huh thick,
and weighs leas than B ouno

$ 15
.00

Order direct from ad. Or
hot your convenience

Complete
tcrite ]or free descriptize circular

use 1 1

u

G. BOISSONNAULT COMPANY
26 CORTLANDT STREET NEW YORK CITY

Makers of Super-Seneitive*Microphone Devices

You benefit by mentioning the "titectncal Experimenter ' when writing to advertisers.
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Alexainidleirsoini's aaBarrage
?lver

99

(Continued from page 135)

ing which has become so familiar, but
also the original meaning of toll or
stoppage prevention. Thus the barrage
receiver may be used not only in time
of war to counteract the offensive barrage
of an enemy radio station, but it may be
used to multiply the number of peaceful
communications that may be carried on
simultaneously without disturbing each
other.

Duplex Radiotelephony.

Neutralized Receiving Antenna Mounted
on the Same Mast as the

Sending Antenna
If two sets of wires are mounted on the

same masts, the radiation from one set to

the other is obviously so strong that the
overpowering of an ordinary receiving set

by the transmitted energy would be almost
of the same order of magnitude as if the
identical wires were used. The quantitative
relations may be better appreciated by men-
tioning specific figures. In the tests made
in Schenectady, the receiving antenna con-
sists of five wires mounted as an umbrella

v- tonMo itanoo

ftg2

Fig. 2. Duplex Antenna Used with Phase
Rotator Units and Regular Receiving Instru-
ments in Alexanderson "Barrage" Receiving

Set.

around the main mast, while the sending
antenna consists of two wires extending
from this mast to another building. The
capacity to ground of the sending antenna
is 0.003 microfarad, the receiving antenna
0.0011 microfarad, and the mutual capacity

such that 10,000 volts on the sending an-
tenna produces 500 volts on the receiving

antenna when it is disconnected. While it

is obvious that an antenna oscillating with
500 volts continuous waves could not be
used with ordinary methods of reception,

the system for neutralization which will be
described has proven so effective that an
ordinary receiving set can be used for re-

ceiving signals from such distances as the
Pacific coast (2,500 miles or 4,000 km.)
without any appreciable interference from
continuous wave radiation from the main
antenna of 20 amperes and 10,000 volts

!

Two methods of neutralization have been
used: inductive neutralization and static

(capacitivc) neutralization. While both
methods have been used successfully, the

capacitive neutralization is much preferable
both on account of accuracy of adjustment
and simplicity. A diagram of inductive
neutralization is shown at Figure 1. The
transformer T is used to create a potential
of opposite phase to the potential of the
sending antenna. The negative potential

thus created is transferred to the receiving

antenna thru the exposure condenser E.

The negative potential thus imprest upon
the receiving antenna thru the transformer
and the exposure condenser is adjusted so
as to counterbalance exactly the direct ex-
posure from antenna to antenna, thus leav-

ing the receiving antenna at ground poten-
tial. The phase relation of the transformer
is, however, not exactly 180°, and a residual

potential is left on the receiving antenna
which is sufficient in most cases to interfere
with reception unless further precautions
are taken. If, however, a frequency trap P
is introduced the neutralization becomes
good enough so that an ordinary receiving
set can be used.
The arrangement shown in Figure 1 was

used to demonstrate duplex radio telephone
conversation between Pittsfield and Sche-
nectady (50 miles or 80 km.

)

The "Barrage" Radio Receiver,

The barrage receiver is fundamentally a
uni-directional receiver. The principle of
uni-directional reception was first developed
by Bellini and Tosi. While the uni-direc-
tional Bellini-Tosi receiver has been used
as a direction finder, it has, to the know-
ledge of the author, not been used to any
extent for reception of long distance sig-

nals. The Bellini-Tosi receiver is based on
the principle of receiving the signal thru
two antennas of different characteristics
and neutralizes the signals received from
one direction by a system of balancing.
The uni-directional Bellini-Tosi receiver

works on the principle that the electro-
magnetic and electrostatic exposures are
90° out of phase. The barrage receiver
takes advantage of the geographic phase
displacement in the wave as it travels over
the surface of the earth. In the first bar-
rage receivers which have been installed

the antennas consist of two insulated wires
laid on the ground a distance of two miles
(3.2 km.) in each direction from the re-

ceiving station. It was originally intended
by the author to mount the wires on poles,

but the easier procedure of laying the wires
on the ground was adopted at the sugges-
tion of Lieutenant-Commander A. Hoyt
Taylor, and the arrangement has proven
entirely satisfactory. The barrage receiv-
ing set, photograph of which is shown here-
with, consists of a standard receiving set,

combined with a phase rotator set. When
used as a barrage receiver, a condenser is

used in place of the antenna and the
standard receiving set is coupled to the
aperiodic antenna by the phase rotator set.

The diagram of the phase rotator set is

shown at Fig. 2. Each antenna is con-
nected to ground thru an intensity coupler,
the secondaries of the intensity couplers
are connected to the primary of the phase
rotators. Each phase rotator is built on
the principle of a split phase induction
motor or induction regulator. A single

phase current introduced in the primary is

split into a quarter-phase current which
produces the equivalent of a rotating mag-
netic field inductively related to the sec-

ondary. By adjusting the position of the

secondary coil the electromotive force in-

duced in it may be made to assume any
desired phase relation to the primary volt-

age. The receiving set proper when used
with the barrage receiver has all the normal
characteristics of a standard receiving set.

A signal originating in any direction what-
ever may be neutralized by adjustment of
the intensity couplers and phase rotators.

This adjustment is very easy to perform,
even by an inexperienced operator, and is

perfectly stable after it has been made.
An experimental barrage receiving set

was operated for several months of the

MURD0CK
No. 55

2000 Ohm
Double Set

3000 Ohm
Double Set

$400 $500

Q R k
is the invariable answer of the
fellow with "FIFTY-FIVE"
fones:—the most sensitive, de-
pendable, and serviceable
radio receivers obtainable any-
where at such remarkably low
prices. A trial will prove their

worth. ORDER A SET TO-
DAY. Use these "fones" for

fourteen days. If they are not
as good as you want, send them
back and get your money. A
cheaper set is not worth the
bother. A more expensive set

is really unnecessary.

Write for your copy of Bulletin 19

WMJ.MURD0CKC0.
55 Carter St.

Chelsea, Mass.
Pacific Coast Representatives^

The Keeler White Co.
221 Second St., San Francisco, Calif.

"The Leader of Them All"

Thordarson's

Flexible Wireless

Transformer

Thordarson Electric Mfg. Co.

Chicago Ml

MORSE TELEGRAPH SET
Just as the cut shows it. Fine for learn-

ing telegraphy or for a private line. With
code and full instructions 80c

WIRELESS PRACTICE SET
The first need of every wireless amateur.
High pitch buzzer and key for learning
wireless coda. Also for test buzzer, $1.00

BLINKER PRACTICE SET
For learning the visual code 90c
Any two of above sets may be used for a
short line between nearby houses, etc.

Send postage for 1 lb. Ask for catalog B.
THE WILCOX LABORATORIES, Lansing. Mich.

/

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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Wireless by Mail
in America's Largest Radio School

NEW plan of profit sharing by
which every student taking course

is guaranteed saving of ten per cent of

cost of tuition and an estimated saving

of 50 per cent or more.

Positions pay $110 per month and
living expenses up to $3500 per year.

Qualify in 16 weeks or less. Large
staff government licensed instructors,

first grade and extra first grade. Wire-
less practice set and text books free.

Full commercial wireless course with

free post graduate course of one month
in our Washington school to successful

students. Very easy terms. Write today

for handsomely illustrated catalogue

and particulars of profit sharing plan.

SERVICE RADIO SCHOOL
Dept E., 902 Pa. Ave. Washington, D. C.

Free advice to amateurs regarding construction of
apparatus on receipt of 3 cents postage, addressed
to our Construction and Equipment Department.
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summer and fall of 1918. about three miles
from the Xew Brunswick, X.

J-., radio sta-
tion. Records were kept on the reception
of European stations during the operation
of the New Brunswick station. As the
New Brunswick wave is 13,000 meters and
the Carnarvon, Wales, wave is 14,200 me-
ters, the reception of Carnarvon was tin

hardest test to which the set could be put.
It was found that in spite of the over-
whelming intensity of the Xew Brunswick
signals on an unbalanced receiver, the bar-
rage receiver could be adjusted so that thi

transmitted wave not pnlj did not interfen
with the Carnarvon signals, but the Xew
Brunswick signals could be made entirely

inaudible. During these tests it was found
that the directive characteristics of the bar-
rage receiver was a material help in reduc-
tion of interference by static and strays,
as it was found very frequently that solid

copy could he obtained by proper directive
adjustment, while the signals were prac-
tically unreadable with ordinary methods.
The improvement of reception of signals

by the use of the barrage receiver depends
upon the highly directive qualities of this

receiving system. For comparison with
other methods of directive reception, a
tabulation of directiveftess is given in Fie.- 3-

In this comparison the symmetrical elevated
antenna which receives equally from all

directions is designated at 100 per cent.

The percentages of directivity are calcu-

lated from the areas of the corresponding
horizontal plane intensity diagrams here
shown. If the directivity represented by
the intensity diagrams can he taken as rela-

tive measure of the average stray-to-signal
ratio, we find that the magnetic loop should
have 50 per cent, as much strays as the
elevated antenna, the differential horizontal
antenna (Sayville, Long Island), probably
about the same as the magnetic loop, and
the barrage receiver 22 per cent. Statistic

of reception indicate that these figures are

reasonably in agreement with fact-, when
the strays are evenly distributed. When
the strays are directive the improvement is

much greater.

A rather surprising characteristic was
discovered by the use of the barrage re-

ceiver. It was expected that this receiver

could he used to neutralize signals from all

directions except the direction close to the

signal to be received. As a matter of fact

it was found that interference could be
neutralized by originating in the same direc-

tion as the signal. This was first discovered
in the Xew Brunswick installation. Signals
from San Diego, Cal., right in line with the

transmitting station, could be received with-

out great reduction in intensity, while the

set was adjusted so as to neutralize the

transmitting station. The explanation for

this is the fact that in the case of the

nearby station the wave front is curved and
the radiation diverging, whereas in the case

of the far-away station the radiation is

parallel. The receiving antenna covers a

space of four miles (6.4 km.), and in this

space there is sufficient divergence of the

radiation from the nearby station so that

an adjustment can be made whereby the

diverging and parallel radiation have dif-

ferent effect upon the receiving set. I he

phenomenon is comparable to the focu-ing

of a field glass on nearby and distant ob-

jects. In this case we have a radio field

glass of four miles (0.4 km.) in diameter:

md. for such dimensions, the focusing effect

is sufficient, even at considerable distances,

to produce an effective discrimination.

While the barrage receiver was worked
out primarily to avoid interference in trans-

oceanic communication, it may be found
useful also for the purposes for which the

bridge receiver was developed- that is.

simultaneous sending and receiving from
small shore stations or ship stations. In

such cases it has the advantage over tin-

bridge receiver that it can be used not oiilv

to neutralize the transmitting station to

which it belongs, but can neutralize inter-

ference from any other ship or shore station.

: by mentioning the "Elcctru-j writing to ad: < ttiscrs.
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By Nikola Tesla

I
i ont'mued • i»i page 1 18 I

.wered upon me, and journeyed to my
home where I passed through a most pain-

ful ordeal and illness. Upon regaining my
health 1 hegan to formulate plans for the

resumption of work in America. Up to that

time I never realized that I possessed any
particular gift of discovery but Lord Ray-
leigh, whom 1 always considered as an ideal

man of science, had said so and if that was
the case 1 felt that I should concentrate on

big idea.

Nature's Trigger.

One day. as I was roaming in the moun-
tains, 1 sought shelter from an approach-
ing storm. The sky hecame overhung with
hea\ \ clouds but somehow the rain was
delayed until, all of a sudden, there was a

lightning flash and a feu moments after

a deluge. This observation set me think-

ing. It was manifest that the two phe-
nomena were closely related, as cause ami
effect, and a little reflection led me to the

conclusion that the electrical energy in-

volved in the precipitation of the water
was inconsiderable, the function of light-

ning being much like that of a sensitive trig-

ger. Here was a stupendous possibility of

achievement. If we could produce electric

effects of the required quality, this whole
planet and the conditions of existence on
it could be transformed. The sun raises

the water of the oceans and winds dri\e

it to distant regions where it remains in

a state of most delicate balance. If it were
in our power to upset it when and wher-
ever desired, this mighty life-sustaining

>tream could be at will controlled. We
could irrigate arid deserts; create lakes and
rivers and provide motive power in un-
limited amounts. This would be the most
efficient way of harnessing the sun to the

uses of man. The consummation depended
on our ability to develop electric forces of
the order of those in nature. It seemed a

hopeless undertaking, but I made up my
mind to try it and immediately on my re-

turn to the United States, in the summer
of 1892, work was begun which was to me
all the more attractive, because a means
of the same kind was necessary for the

successful transmission of energy without
wires.

Four Million Volts.

The first gratifying result was obtained
in the spring of the succeeding year when
I reached tensions of about 1,000,000 volts

with my conical coil. That was not much
in the light of the present art. but it was
then considered a feat. Steady progress
was made until the destruction of my labor-

atory by tire in 1895, as may be judged
from ,m article by T. C. Martin which ap-

peared in the April number of the Century
Magazine. This calamity set me back in

many ways and most of that year had to

be devoted to planning and reconstruction.

However, as soon as circumstances per-

mitted. I returned to the task. Although
I knew that higher electro-motive forces

were attainable with apparatus of larger
dimensions. I had an instinctive perception
that the object could be accomplished by
the proper design of a comparatively small
and compact transformer. In carrying on
tests with a secondary in the form of a
flat spiral, as illustrated in my patents, the
absence of streamers surprised me, and it

was not long before I discovered that this

was due to the position of the turns and
their mutual action. Profiting from this

observation I resorted to the use of a high
tension conductor with turns of consider-
able diameter sufficiently separated to keep !

down the distributed capacity, while at the
(Continued on page 176)

Uncle Sam Said:
"Go ahead with amateur
wireless receiving sta-

tions." You will be pre-

pared to get the messages
the other fellow misses if

you have one of

Brandes "Superior" Head Set, com-
plete with head band, $6. A profession-
al set within the means of every ama-

teur. 2000 ohms. B
RANDES
Wireless
Headsets

They enable you to "hear with both ears" because Brandes
diaphragms are perfectly matched for tone, and both re-

ceivers are perfectly tuned together. Handsome, well
made, fine quality.

Send for Your Set Today
Your money back it Brandes Headsets don't prove better than any
you've used in clearness, sensitiveness and range.

'klet "E" will be sent upon receipt of 4c in stamps.

C. BRANDES, Inc.
ROOM 814

// ireless Receiver Specialists

32 UNION SQUARE N E W YORK CITY

Complete line of Brandes receivers for those in Western States and Pacific
Coast. Catalogue "E" on request.

Balboa Building FORD KING San Francisco, Cal.

Universal Radio Apparatus
The Universal Radio Manufacturing Corporation has taken over the

business previously conducted by the Mignon Wireless Corporation and is

prepared to furnish all of the Mignon system instruments, built according to
the original Mignon specifications. In addition to these, the Corporation "has
recently perfected a series of new type instruments which for efficient work
and real service have never been equalled. rr,,„ T-„ ; , , .M the universal complete

line of High Quality
Radio Apparatus now in-
cludes

Cabinet Receiving Sets
Transmission Sets
Loose Couplers
Undamped Wave Re-
ceivers
Time Signal Sets
Detectors, etc.

These •Universal"' instru-
ments embody ttie very latest
advances in the art of radio
communication and are far in
advance of other instruments
of this type. Every detail in
their design has been carefully
worked out, and the circuit con-
stants have been computed with
scientific accuracy to give max-
imum results when properly
used. Materials and workman-

Regerative Receiver, 200-2500 meters ship are of the highest quality.

Every piece of "Universal" apparatus must pass a series of rigid tests before being
allowed to leave the factory, and we unconditionally guarantee every piece of "Universal"
apparatus to be exactly as represented, and will cheerfully refund the purchase price if the
Instrument fails to make good for any reason.

Write To-dav for Free Catalog

UNIVERSAL RADIO MFG. CORPORATION
SUCCESSOR TO MIGNON WIRELESS CORPORATION

ELMIRA, NEW YORK

o. Q*
f-'
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* -7- OtroREST -n't*

SYSTEM ^"

6^-
- *- Or. FOREST
yi- WIRELESS -x_i:
&t^ SYSTEM >?"S-^ai3i t-»^ ^^ _n "^

V
De Forest's New Catalog

illustrating and describing the very

latest and best in

RADIO APPARATUS
For Discriminating Users

is ready for mailing. Complete in-

formation regarding the De Forest

"Unit" Set, "Honey Comb" Coils

(a radical departure from previous

forms of apparatus), variable air

and fixed condensers, wavemeters,

variometers, detectors, etc., will be

sent upon receipt of 10c to defray

postage.

De Forest Radio Tel. & Tel. Co.

1391 Sedgwick Ave. New York City

WANTED
Immediately
WIRELESS operators are in

demand owing to the expan-
sion of our Merchant Marine.
Pay has increased to $110 per
month plus all expenses.

THE Y. M. C. A. Radio Schools
give thorough practical courses

with individual instruction. Our
graduates fill responsible posi-

tions.

THIS is your opportunity.
Classes now forming. Excel-

lent dormitory facilities. Complete
laboratory equipment. Write to-

day for illustrated booklet.

Y. M. C. A.
NEW YORK CITY

Manhattan Branch: Brooklyn Branch:

l'.t M will SI .Many An. Nrar ll'way
Tel. Lama MM T.l Wm»bur» 3800

COUNTY AGENTS
WANTED
for our lino of

Electric Firm Lighting

Plants
CJoofl money- making pronoal-

ll*m. Illx-ral <-ommlaAlon. $300
required. Writ*- u>r 'frro*.
We aKo tell Garage Equip-

ment. Storage Barterlet. Bat-
tery Charging Generator!.
Moton. Tungar Rectlnen,
etc. Catalog fr--.

Walton Electric Co. Deft. 16. 122 Mirhieaa A>. Clucata

lr\estoired
ntinued from page 131

1

plaything only or just a mere hobby.
'1 he Electrical Experimenter thru the

RADIO LEAGUE OF AMERICA shall

be only too glad to publish letters from
amateurs suggesting new ways and means
to benefit the cause of Radio Amateurism,
our columns being open to all worthy sug-
gestions.

While for the present there is nothing
to be feared of adverse legislation, still it

is impossible to forecast that such legisla-

tion will not he attempted in the future.

We have won the freedom of the ether
due to the splendid cooperation of Radio
Amateurs in this country, and if we have
won once we will win again.

The RADIO LEAGUE OF AMERICA
is a clearing house for all Radio Amateurs
in the United States, and today has more
members than any other league, but it has
not enough members. It wishes to have
every amateur as an enrolled member. The
membership of the Radio League, estab-

lished in 1915, is gratuitous. There are no
dues or fees to be paid. All the League
wants is the name of every amateur and
his address, so that first of all, if a na-
tional emergency arises, the Government
can rely on the amateurs for quick com-
munication. Also in case adverse legisla-

tion should be attempted, the League
wishes to notify every- member immediately,

stai. will give a power range of approxi-
mately two to six amperes.

I he core is wound with two or three
layers of Empire cloth, and then the pri-

mary wire is wound on. Between the pri-
mary ami each secondary should he placed
a hard rubber disc about an inch wider than
the secondaries, and then the secondaries,
covered with Empire cloth, are slipl in

place. If a hard rubber disc is not avail-
able, three or four layers of the Empire
cloth may be used. Great care must be
taken with the insulation on account of the
peculiar construction, and it is especially
necessary that the insulation along the core,
between primary and secondaries, be well
taken care of. Connections for the secon-
daries are shown in the diagram (2).
When properly constructed, a thick spark,

the length depending on the secondaries
used, will be obtained. The transformer
has proved especially good in use with a
rotary gap.

A transformer constructed along similar
lines, using two secondaries from a three-
inch spark coil, has been giving me excel-
lent service, and I hope other amateurs will

have a similar experience.

Contributed by WM. HOLLADAY.

GERMANS' WIRELESS CODE
Dr. J. A. Fleming, in a lecture on "Electric

Wave Telegraphy" at the British Royal In-
stitution, revealed the fact that the Ger-
mans had, during the war, conveyed much
important information from Tuckerton
radio station in America by a code which
was dependent on a certain method of
"spacing," being otherwise harmless.

illlNIIIIIIIIIIIIIINIIIIilllliiillilillliliiinillllllliniiiiili : nill!' i:i:: 'inn :nii; -ill! mi: mi. 'Hi mi: in" ni in i.H'Hir i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiinii

Application for Membership in the Radio League of America

[ T THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless
Station. My station has been in use since

,

| 9 and I herewith desire to apply for membership in the RADIO LEAGUE
OF AMERICA. I understand that the Radio League of America is a National
Scientific Organization for the pursuit of the Radio Arts. I will not be called

1 upon to pay membership fees, or dues, and once enrolled I am to share in all

i the privileges of a regular member.
Upon receipt of this form properly filled out you are to send me your eight-

| page booklet describing the purpose of the League, rules, etc.

I Name

City.

State.

Date. .191

1 Mail this blank to Radio League of America, 231 Fulton St., New York City.

| 619
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as it did last December when the freedom
of the ether was threatened.

We ask every amateur who is not a

member of the League to sign the blank
appended herewith. It costs nothing but

a 3-cent stamp to do so. Every enrolled
amateur is entitled to the membership cer-

tificate free of charge which is mailed to

all members. The membership of the Radio
League of America now comprises 21,309
members. If you are not a member at the
present time, you should enroll at once by
all means.

LONG LIVE THE RADIO AMA-
TEUR!

A NEW TYPE OF TRANSFORMER
{Continued from f>age 139)

(Nos. 20 to 30 gage), and is twelve inches
long. The exact diameter cannot be given,

but it must be slightly smaller than the in-

side diameter of the secondaries, usually
from one to one and one-half inches.

The primary can consist of three pounds
No. 16 D. C. C.j which when connected in

series with an adjustable reactance or rheo-

"I Would Not Part
with it for $10,000
So writes an enthusiastic, grateful

'

customer. In like manner testify oven
100,000 people who have worn it. Con-
serve your body and life first.

The Natural

Body Brace
Overcomes WEAKNESS and
ORGANIC AILMENTS ofWOMEN AND MEN.,
Develops erect, graceful figure. I

Brings restful relief, com-^M WW por
fort, ability to do things, J^W>( rk ,

health and strength. CtBtI^I
Wear It 30 Days Free WMM d"n

at Our Expense ^^^™ Al'°

Does away with the strain and pain of standing and
walking: replaces and supports misplaced internal
organs; reduces enlarged abdomen; straightens and
strengthens the back; corrects stooping shoulders;
develops lungs, chest and bust; relieves backache,
curvatures, nervousness, ruptures, constipation.
Comfortable and easy to wear.

Keep Yourself Fit
Write today for illustrated booklet, measurement
blank, etc., and read our very liberal proposition.

HOWARD C. RASH, Prei. Natural Body Brace Co.
286 Koah HulldlDC SALINA. KANSAS

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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Learn WIRELESS
NOW

Enter This New Field of

Greatest Opportunity

NOW that peace is here wireless offers the greatest opportunity
of the day to the young men of America. The experimental
stage has passed. Wireless now equals in importance teleg-

raphy and telephony, and if the present commercial wireless pro-
gram is carried out, it may supplant them by the end of 1919. It

has earned its place among the great commercial industries of the
earth. So great has been the development and growth of Wireless
in recent years that there is now a tremendous shortage of operators.

Peace Increases Demand
For Wireless Operators
Actually thousands upon thousands of Wireless Operators, In-
spectors, Mechanics, Electricians, and Radio Draftsmen will be
needed for permanent "peace time" wireless positions at bigger

salaries than have ever before been paid.

Peace means a bigger demand for men in every branch of wireless

and is opening up new fields of Commercial Wireless activity which
will fairly revolutionize present methods of communication.

No Previous Experience
Necessary
You Can Learn Wireless In Ten Weeks In Your Own Home,
through our practical home study wireless course. No previous
experience or training is necessary in order to become a Successful

Wireless Expert With our help you can quickly qualify for a
good position at big pay. Many of our students have secured
positions before completing the course. You will make rapid

progress from the start because our course is based on actual

practice and teaches you what you will need to know to make a

big success of Wireless work.

Get Your Instructions From
the Nation's Capital
(Our Course is endorsed by U. S. Government Officials.)

The National Radio Institute headed by authorities who have
been closely allied with government training of students, was
established in 1914 and is the first school in America to success-

fully teach Wireless by Mail. The work is under the direction of

J. E. Smith, E. E., director of the Radio Department, Howard
University, and E. R. Haas, formerly of the Radio Division of

Yale University.

We now have students throughout the world. Our location in the

Nation's Capital together with the standing of our officers and
their wide acquaintance among government officials, connected
with Wireless activities, place us in position to give our students

the best instruction obtainable and to be of the utmost help in

assisting them to secure good paying positions.

Travel and See the World
If you want to travel and see the world—go to foreign countries,

and increase your knowledge of world affairs, Wireless offers you
the chance of a lifetime. However, you are not obliged to travel,

but may secure a permanent position at one of the big Land
Stations, Railroad, Telegraph, or Steamship companies, if preferred.

Pay as You Go Along With
Your Lessons
Our plans of payment bring a wireless education within the reach
of anyone who desires to learn. A small payment down on our
convenient payment plan, and small following payments, enables
you to earn the cost of your tuition while actually learning to be
a wireless operator.

Earn up to $250.00
per Month
In the short period of ten weeks we can make of you 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 $250.00 per month. We give you this training at home,
by mail, in your spare time. It is not necessary for you to lose

any time from your work to take the course. Then when you
have received your diploma from us, we help you find a good
position.

FREE INSTRUMENTS TO
EVERY STUDENT
In addition to text books, lessons and personal instruction, we
send you, while taking our course, a Home Practice Set consist-
ing of a standard sending key and buzzer, and a Universal auto-
matic wireless transmitting and receiving set. These instruments
are free to every student. No other school can offer you what
we do.

Announcement - -

Opening of Norfolk School
The demand for our Course has grown to such an (.stent that we are mm
preparing to open a school in Norfolk. Va.. which will be under the
management of Mr. A. H. Van Nostand, Radio Inspector of the Third
Radio District.

FREE
Our booklet, "WIRELESS, the Opportunity of To-
day", gives you complete information in regard to our
course, the quick and easy methods by which you can
master wireless and other important facts you .should
know. It is free. Just mail the coupon. No obliga-
tion whatever on your part

r
— —MAIL THIS COUPON TODAY——-——— •

NATIONAL RADIO INSTITUTE
Department 74, Washington, D. C.

Send me. free of charge, your booklet. "Wireless, the Opportunity of
Today," with full particulars regarding your famous 10 weeks Home
Study Course, and j our Special Free Instrument Offer.

Name

i Address

J Town .

.

Vent benefit by mentioning the "Electrical Experimenter" when writing to advertise
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MESCO

Wireless Receiving Ban Raised

MESCO WIRELESS PRACTICE SET
Thr prises a regular t< legrapb

key, wtthoul circuit breaker, .( special blgb pitch
p, one cell Red Seal Dry Battery, and four feet

•n silk covered flej

The kt-y and buzzer .ire mounted on .1 highly fln-

Ished n i base, and three nickel plated binding
posts are so connected thai the set ma 3 be used foi

Ave different purp
List So. Price
342 Telegraph Practice Set, with Batter-
Cord $3.24
Weighs 4 lbs. packed.
Price does not include postage.

Combination Practice'Set for.Learning the Morse and Continental
Visual and]Aubible Codes

ttfll Is the wtfj reliable Instrument which will

students t<> become proficient operators In the

i" S N'.n.u Sen it is equipped with a

buzzer and miniature lamp enabling the user to n

both tin' visual and SUdible signals quickly

List No. 52—Practice Set with Red Seal Battery

and Cord $4.05

Weighs 4 lbs. packed. Price does not include postage.

MESCO RADIO BUZZER
This buzzer maintains a constant note and is recommended as

an exciter for checking nravemeters where pure note and ample

U
energy are required,

gagglS H "insists nf practically a closed circuit field of low reluct.
nice, having 1 steel armature to which is riveted a strap

Vr"l «=^ supporting a movable contact. The armature tension is adjust-
Kjiwt^jr^ggi aide by means ,,f a screw with a milled head large enough to be

WfifiKiBsbfQS easily an. I permanent!) adjusted with the fingers. The stationary™ •* contact is adjusted In means of a similar screw. The magnet
"Is ne connected in series with a total D. C. resistance of 3.9

.ilniis. Shunted across these coils is a resistance having a D. C.
value of 3 "Inns This shunt eliminates all sparking such as
occurs it the break on ordinary radio buzzers and the energy
aved thereby is transferred into any oscillating circuit con-
nected to it, the result being that this buzzer as constructed

radiates five times more energy than any other existing type. All connecting wires liable to be
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a
.-.instant note. The parts are mounted on a Condensate base to insure constancy in operation.

Diameter 2 in., height l'i in. The cap is attached to the base by a bayonet joint.
List No. Price
55 Mesco Radio Buzzer $2.05

We carry a Large and Complete Line]of Standard Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of Our Catalog W28
It is pocket size, contains 264 pages, with over 1.000 illustrations, and describes in plain, clear

language all about Bells. Push Buttons. Batteries. Telephone and Wireless Telegraph Material. Elec-
tric Toys. Burglar and Fire Alarm Contrivances. Electric Call Bells. Electric Alarm Clocks. Medical
Batteries. Motor Boat Horns. Electrically Heated Apparatus. Battery Connectors. Switches. Bat-
tery Gauges. Wireless Telegraph Instruments. Ignition Supplies, etc.

Manhattan Electrical Supply Co., Inc.
NEW YORK:
i; Part

CHICAGO:
lit S. Wells St

San Francisco Office: 604 Mission St.

ST. LOUIC:
11H6 Pine St

A New Bulletin of
Experimental Radio

Apparatus
That embodies the most modern principles of radio
engineering and design, hacked by the reliability

of tweh e years experience in the manufacture of
Radio Instruments, will he mailed upon request.

CLAPP-EASTHAN COMPANY
1 l\ Main Street Cambridge, Mass.

My Smiveinittnoir&s
By Nikola Tesla

•ntinued from page 173)

satin' time preventing undue accumulation
of the charge at any point. I he applica
tinii of this principle enabled me to pro
(luce pressures of 4,000,000 volts, which
was about the limit obtainable in mj new
laboratory at Houston Street, as the dis-

charges extended through a distance of 16

Eeet. A photograph of this transmitter
was published in the Electrical Review oi

November, 1898. In order to advance fur-
ther along this line I had to go into the

open, and in the spring of 1899, having
completed preparations tor tin- erection oi
a wireless plant. 1 went to ' olorado where
I remained for more than one year. Here
1 introduced other improvements and re-

finements which made it possil>l e to gener-
ate currents of any tension that may be
desired. Those who are interested will find

some information in regard lo the experi
ments 1 conducted there in my article, The
Problem of Increasing Human Energy" in

the Century Magazirte of June, 19(11), to

which 1 have referred on a previous occa-
sion.

The Magnifying Transmitter.

I have been asked by the ELECTRICAL EX-
PERIMENTER to be quite explicit on this sub-
ject so that my young friends among the
readers of the magazine will clearly under-
stand the construction and operation of my
"Magnifying Transmitter" and the pur-
poses for which it is intended. Well, then,
in the first place, it is a resonant transfor-
mer with a secondary in which the parts,

charged to a high potential, are of con-
siderable area and arranged in space along
ideal enveloping surfaces of very large radii

of curvature, and at proper distances from
one another thereby insuring a small elec-

tric surface density everywhere so that no
leak can occur even if the conductor is

hare. It is suitable for any frequency, from
a few to many thousands of cycles per sec-

ond, and can he used in the production of
currents of tremendous volume and moder-
ate pressure, or of smaller amperage and
immense electro-motive force. The maxi-
mum electric tension is merely dependent
on the curvature of the surfaces on which
the charged elements are situated and the
area of the latter.

100 Million Volts Possible.

Judging from mv past experience, as
much as 100,000.000 volts are perfectly

practicable. On the other hand current-
of many thousands of amperes may he ob-
tained in the antenna. A plant of but very
moderate dimensions is required for such
performances. Theoretically, a terminal of
less than 90 feet in diameter is sufficient

to develop an electro-motive force of that

magnitude while for antenna currents of
from 2,000-4,000 amperes at the usual fre-

quencies it need not be larger than 30 feet

in diameter.
In a more restricted meaning this wire-

less transmitter is one in which the Hen/
wave radiation is an entirely negligible

quantity as compared with the wholi
energy, under which condition the damp-
ing factor is extremely small and an enor-
mous charge is stored in the elevated capa-
city Such a circuit may then In- excited
with impulses of any kind, even of low
frequency and it will yield sinusoidal and
continuous oscillations like those of an
alternator

Taken in the narrowest significance of
the term, however, it is a resonant trans-

former which, besides possessing these
qualities, is accurately proportioned to fit

the globe and its electrical constants and
properties, by virtue of which design it be-

comes highly efficient and effective in the

y'ou benefit by mentioning the "Electrical Experimenter" when writing to adftrliffn.
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wireless transmission of energy. Distance
is then absolutely eliminated, there being

no diminution in the intensity <>f the trans-

mitted impulses. It is even possible t<> make
the actions increase with the distance from
the plant according to an exact mathemati-
cal law.

This invention was one of a number com-
prised in my "World-System'' of wireless

transmission which I undertook to commer-
cialize on my return to New York in 1900.

As to the immediate purposes of my enter-

prise, they were clearly outlined in a tech-

nical statement of that period from which
I quote

:

"The 'World-System* has resulted from a com-
bination of several original discoveries made by
the inventor in the course of long continued re-

search and experimentation. It makes possible

not only the instantaneous and precise wireless

transmission of any kind of signals, messages or
characters, to all parts of the world, but also the
inter-connection of the existing telegraph, tele-

phone, and other signal stations without any change
m their present equipment. By its means, for

instance, a telephone subscriber here may call up
and talk to any other subscriber on the Globe. An
inexpensive receiver, not bigger than a watch,
will enable him to listen anywhere on land or sea,

>peech delivered or music played in some
other place, however distant. These examples are
cited merely to give an idea of the possibilities of
this great scientific advance, which annihilates dis-

tance and makes that perfect natural conductor,
the Earth, available for all the innumerable pur-

fioses which human ingenuity has found for a
ine-wire. One far-reaching result of this is that
any device capable of being operated thru one or
more wires (at a distance obviously restricted) can
likewise be actuated, without artificial conductors
and with the same facility and accuracy, at dis-

tances to which there are no limits other than
those iniposed by the physical dimensions of the
tilobe. Thus, not only will entirely new fields for
commercial exploitation be opened up by this ideal
method of transmission but the old ones vastly
extended.
"The "World-System' is based on the applica-

tion of the following important inventions and
discoveries:

"1. The 'Testa Transformer.1 This apparatus
is in the production oi electrical vibrations as
revolutionary as gunpowder was in warfare. Cur-
rents many times stronger than any ever generated
in the usual ways, and sparks over one hundred
feet long, have been produced by the inventor
with an instrument of this kind.

"2, The 'Magnifying Transmitter.' This is

Tesla's best invention—a peculiar transformer spe-

cially adapted to excite the Earth, which is in the
transmission of electrical energy what the tele-

scope is in astronomical observation. By the use
of this marvelous device he has already set up
electrical movements of greater intensity than those
of lightning and passed a current, sufficient to light

more than two hundred incandescent lamps, around
the Globe.

"3. The 'Testa Wireless System.' This system
comprises a number of improvements and is the
only means known for transmitting economically
electrical energy to a distance without wires. Care-
ful tests and measurements in connection with an
experimental station of great activity, erected by
the inventor in Colorado, have demonstrated that
power in any desired amount can be conveyed,
clear across the Globe if necessary, with a loss
not exceeding a few per cent.

"4. The 'Art of Individualization.' This in-

vention of Tesla is to primitive *tuning* what re-

fined language is to unarticulated expression. It

makes possible the transmission of signals or mes-
sages absolutely secret and exclusive both in the
active and passive aspect, that is, non-interfering as
well as nou-interferable. Each signal is like an
individual of unmistakable identity and there is

virtually no limit to the number of stations or
instruments which can be simultaneously operated
without the slightest mutual disturbance.

"5. The terrcstia! Stationary Waves." This
wonderful discovery, popularly explained, means
that the Earth is responsive to electrical vibrations
of definite pitch just as a tuning fork to certain

waves of sound. These particular electrical vibra-

tions, capable of powerfully exciting the Globe,
lend themselves to innumerable uses of great im-
portance commercially and in many other respects.

"The first 'World-System' power^ plant can be
put in operation in nine months. With this power
plant it will be practicable to attain electrical ac-

tivities up to ten million horsepower and it is de-

signed to serve for as many technical achievements
as are possible without due expense. Among these

the following may be mentioned:
"(1) The inter-connection of the existing tele-

graph exchanges or offices all over the world;
"(2) The establishment of a secret and non-

interferable government telegraph service;

"(3) The inter-connection of all the present
telephone exchanges or offices on the Globe;

"(4) The universal distribution of general
news, by telegraph or telephone, in connection with
the Press;

"(5) The establishment of such a 'World-Sys-
tem' of intelligence transmission for exclusive pri-

vate use;
"(6) The inter-connection and operation of all

stock tickers of the world;
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$15,000.00

COMPLETE WIRELESS OUTFIT
For Sale

General Description
15 KVA Motor Generator set. Motor is 440 volt. 120 cycle. 4000 R P M typo, built

to stand heavy overloads for indefinite lengths ot time. Generator same specifica-

tions. Set is Xo. 3 phase, complete with all controls, starters, meters,

Three transformers. Discharger of Rotary Type, condenser, etc.

Induction transformer of sufficient size to be used on any wave length up t.> JiKli)

meters with a 650 foot antennae.

Capacity of apparatus without extending :

—

800 miles at day.
2800 miles at night.

Installed at a cost of over $15,000.00

The equipment comprising this outfit was the very highest type that could be bought : it

is complete—ready to erect and operate without the purchase of other apparatus. Was in

daily use when ordered sealed for the duration of the war. The outfit has been completely
overhauled and is guaranteed to be in first class operating condition.

For further information, price, etc., address

Box 100, "7 Electrical Experimenter

YOU can BUILD this
PHONOGRAPH easily!
TREMENDOUS SAViNG IN COST

You don't need to be a cabinet maker. We
have made, it an easy and a pleasant job with
f~\ #1~«- y \°C* Dl Wefurnishb!ueprint3.diagTsms.*

*~r+** *-/»"»pa»* »\^V» * »«*»•»»
p|ete> you baL1d the cabinet and

assemble. A few hours' work, and you will have as fine a type of phonograph
as any produced, and at a price away below what you would pay in a store.

Keep the Savings in Your Pocket
Your machine will play all records, will have a wonderful tonal quality, excelled by
none. No need now for any family to be without a phonograph because of the cost.

THE MAKAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN
ONE-FOURTH REGULAR COST, but equal to the high priced cabinet machines.
Free Records with each outfit. SEND TODAY FOR FREE CATALOG and full

particulars of our wonderful offer. Many a manufacturer got his start tit this

way. Why not you? Build machines and sett to yvur friends. Ask us about this.

AGENTS ATTENTION -
ff"

mm^—— — -——— -•
You can make and sell this machine from | \VRITE TODAY I
our plans at a profit of *50 to $75 each, «****-• » -w »^ • « •
Others are selling two and three a week. I MODEM PHONOGRAPH SDrfIT CO.

Here is your opportunity to make big " KM Spmiei BWj.. 313 S©. dam Su Oicar*- H
money and become independent. Pleas- G-oti<-™n pi«*»« amd me full p*rt>cuUn of nme,

ant and profitable work. START TODAY. . *»"<°» vnpw™, *itfiw»t »bUc*i*>i» » m..

MODERN PHONOGRAPH SUPPLY CO. i
* ftm6

104 Springer BUg., 313 Sa.CDnionSl..aikago,Ill. . Street Addrew

I^HBMHI Wn\mWt City or Town •-*

THE UURME

Boys! You Can Make Your Own Electrical Ap-
paratus with the aid of these wonderful books

Home-made Electrical Apparatus

JJRTSjt*D SCt£S-'C£S J*° S

COLE & MORGAN inc.

By A. M. Powell
Three wonderful big books, chuck full of just the sort of information

you have been looking for and at a price within reach of your pocket book.
Each volume is printed on heavy paper, contains 75 pages and over 60
illustrations, complete working drawings for making every sort of electrical
apparatus. Written so you can understand them. The price is only 25
cents per copy—practically the cost of publication. See partial table of
contents below and order now. The supply is limited.

Vol. I Contains working drawing* and directions for making all sorts of Static Ma-
Static Apparatus, Home-made Batteries. Storage Cells, Tran>fornier>, Recti-

fiers, etc.

Vol. II contains working drawings and directions for all sorts of Voltmeters. Am-
meters, Galvanometers, Bwltcbes, Rheostats, Telegraph Keys. Sounders, Telephones.
Shocking Coils. Spark Coils. E\periment>. etc.. etc.

Vol. Ill contains working drawing* an<i directions for making all sorts of Dynamos.
Motors. Electric Engines. Miniature Lighting Plants. Wireless Telegraph Apparatus,
Tesla Coils. Wireless Telephone. Electroplating. Experiments, etc.. etc.

Any of these wonderful books will be sent to you postpaid for 25 cents.

COLE & MORGAN.'Inc. Publishers and Booksellers

P. O. Box 473, C. H. Sta., New York City

INDEX
to

ELECTRICAL EXPERIMENTER

SCIENCE & INVENTION

For Vol. 1, 2, 3,

15c
EXPERIMENTER PUBL. CO.
Book De*. 231 Fulton St.. N. Y.

You benefit by mentioning the Electrical Experimenter'' ziheu writing to advertisers.
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DUCK'S BIG 300 PP.
Wireless & Electrical

Catalog is now as it always has been, the largest and must

complete and dependable Wireless Catalog published. Mailed

for 12c in stamps or coin which may be deducted on first order

of one dollar. Catalog not sent otherwise. This catalog costs us
twice the price of other catalogs.

Everything in wireless -vorth -.chile is listed in this catalog. The experienced amateur will tell

you to see our catalog before baying. You are thereby insured against an unwise purchase. It

is the Beat-on Light to guide you right in the selection of your wireless apparatus. No bigger or

better v.dues ire obtainable elsewhere. Send for revised price list. It is yours for the asking.

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

RADIO BULLETIN
The great impetus given to radio development during

the war is fully symbolized by our new line of high

grade radio apparatus. Electrically and mechanically

modern and distinctive.

Send for free bulletin

A. H. GREBE & COMPANY
RICHMOND HILL NEW YORK

TL. IflVF ls 'he Best. Cheapest and
ine JUlL Most Reliable Detector.

Sample by mail for $1.44.

"BUNNELL" Goods

are ALWAYS RELIABLE

5-^ Wireless Manual No. 40 E. ggf
Our Condensers, Transformers, Head Sets,

etc., are the acknowledged standard of High

Grade Radio Apparatus.

J. H. BUNNELL& Co., Inc. 32 Park Place, NewYork

^ Radio Amateurs -*

Write us today for a Free Copy of our New Bulletin of latest Radio Apparatus.

We handle the products of fifty-three manufacturers of Radio Supplies and can

take your order for any piece of Wireless Apparatus on the amateur market.

Buying your radio apparatus through us will be as much to your benefit as to our

profit. One order and one stamp will cover your entire needs.

Take Advantage of Our Free Information Department
where our Radio Expert is at your service.

Our Bulletins arc now ready for Free distribution and supplements will be issued at ireuuent inter-

val*. A poatcard will bring you our Latest Bulletin and put your name on our Mailing List.

Dept.
NATIONAL RADIO

100, 1405 U Street :

SUPPLY CO.
: Washington, D. C.

M THERE'S MONEYIN IT"

ARN TELEGR4
ziTLj^TLMORSE AND WIRELESS":^H^ LEARN TELEGRAPHY^"

TEACH YOURSELF
In half the usual time, at trifling cost, with the
wonderful Automatic Transmitter. THE OMNIQRAPHi
Sends unlimited Morse or Continental messages, at
any speed, just aa an expert operator would.

Adopted by U. S. Gov't. 4 stylss. CatslSfst ''•••

OMNIGRAPH MFG. CO.
39L Cortlandt St. New York

*'(7) Tin- establishment of a World-System' of

musical distribution, etc.;
"<K> The universal registration of time by

at p clocks indicating the hour with astronomical
11 and requiring no attention whatever;

"(9) The world transmission of typed "t band
written characters, letters, checks, etc.;

"(10) The establishment ox a universal marine
servio enabling the navigators of all slnp^ to steei

perfectly without compass, to determine the exact
lucatinn, hour and speed, to prevent collision! -mil

disasters, etc.;
"(11) The inauguration of a system of world

printing on land and sea;
*'(12) The world reproduction of photographic

pictures and all kinds of drawings or records."

I also proposed to make demonstrations in

the wireless transmission of power on a
small scale but sufficient to carry convic-
tion. Besides these I referred to other and
incomparably more important applications
of my discoveries which will be disclosed at

some future date.

A plant was built on Long Island with a

tower 187 feet high, having a spherical

terminal about 68 feet in diameter. These
dimensions were adequate for the transmis-
sion of virtually any amount of energy.
Originally only from 200 to 300 K.W. were
provided but I intended to employ later

several thousand horsepower. The trans-

mitter was to emit a wave-complex of spe-

cial characteristics and I had devised a
unique method of telephonic control of any
amount of energy.
The tower was destroyed two years ago

but my projects are being developed and
another one, improved in some features,

will be constructed. On this occasion I

would contradict the widely circulated re-

port that the structure was demolished by
the Government which owing to war con-
ditions, might have created prejudice in the

minds of those who may not know that the

papers, which thirty years ago conferred
upon me the honor of American citizen-

ship, are always kept in a safe, while my
orders, diplomas, degrees, gold medals and
other distinctions are packed away in old

trunks. If this report had a foundation I

would have been refunded a large sum of

money which I expended in the construc-

tion of the tower. On the contrary it was
in the interest of the Government to pre-

serve it, particularly as it would have made
possible—to mention just one valuable re-

sult—the location of a submarine in any
part of the world. My plant, services, and
all my improvements have always been at

the disposal of the officials and ever since

the outbreak of the European conflict I

have been working at a sacrifice on several

inventions of mine relating to aerial naviga-

tion, ship propulsion and wireless transmis-

sion which are of the greatest importance
to the country. Those who are well in-

formed know that my ideas have revolu-

tionized the industries of the United States

and I am not aware that there lives an in-

ventor who has been, in this respect, as

fortunate as myself especially as regards
the use of his improvements in the war. I

have refrained from publicly expressing
myself on this subject before as it seemed
improper to dwell on personal matters
while all the world was in dire trouble. I

would add further, in view of various

rumors which have reached me, that Mr. J.

Pierpont Morgan did not interest himself

with me in a business way but in the same
large spirit in which he has assisted many
other pioneers. He carried out his gener-

ous promise to the letter and it would have
been most unreasonable to expect from him
anything more. He had the highest regard
for my attainments and gave me every

evidence of his complete faith in my ability

to ultimately achieve what I had set out to

do. I am unwilling to accord to some
small-minded and jealous individuals the

satisfaction of having thwarted my efforts.

These men are to me nothing more than

microbes of a nasty disease. My project

was retarded by laws of nature. The world
was not prepared for it. It was too far

ahead of time. But the same laws will pre-

vail in the end and make it a triumphal

success.

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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Experimenters—KNOBS
BASES — INSULATION

bottom has a e.ivity 8"
dimensions 4%"

Pine black composi-
tion bus suitable for
detector, fixed eon-
den I 6 r, etc. The

x l
1 -" x %". Over all

x Vz". Two holes for
binding posts and two for fastening down t«

table. Postpaid 30c

Knob 1M x 34
Hole through center for
mounting.

Port paid 20c

Knob 11/16 x 21/32
With 8 '.'{2 brass thread-
ed bushing.

Post paid 20c

Contact points, switch levers,

condenser planus, etc.

Bakelite panels, about
9 x 19 x W Black XX $4.00
19 x 19 x % Black XX 8.00
9 x 19 x 3 16 Black XX 3.00
19 x 19 x 3 16 Black XX 6.00

A. H. CORWIN & CO.
924 Kinney Building Newark, N. J.

PREPARED!
The lifting of the wireless ban

finds the Newman-Stern Co. fully

prepared to meet the increased needs
of its customers.

Tremendous stocks of apparatus, wires
and raw materials, accumulated and re-
served for the day when amateur wireless
would be resumed, now assure our cus-
tomers IMMEDIATE Service.

Ninety-nine of every hundred orders
will be shipped within twenty-four (24)
hours following their receipt.

Present prices are in accordance
with price-change schedule effective

Feb. 20, 1919, applying to Catalog
C-3.

Present prices on any item listed in
Catalog B-2 (Handy-Book) will be
quoted on request.

^TV£unTVCLA\.-2rtgAA\^

CLEVELAND, OHIO

CMtrAMCALS
| for THE EXPEKIAVENTcR

|

DON'T PAY FANCY PRICES for

chemicals. Buy highest qualiry for low-

price. Our unique system of standardization

guarantees you at all times (he most for your

money. Send today for interesting free booklet

describing the money-saving, value-giving, N-S
plan and listing hundreds of chemicals, chem-
ical glass ware, and apparatus.

THIS RELIABLE MAIL ORDER HOUSE
•rorld (wnH (of iti "irclca telnnph ippantiu and trpen-

mwn' Kipplie*. h» been urpd by hundfedi ol in patron* to

cffftliih i themi«rj dtpjnmtnt. In tmwrr »e oHn what »t
bebccio be the (nm complete amjttur eipenmeniil chemiofy

in the UL 9. Bujr -here you »'* ilui,. iwured d St—4m4
p,,fin-. Sumdmrd Qmtmitj. Slmmdard fj.-hmf. Jii«miW /Via.

THE NEWMAN-STERN CO.
DLJ-JU--J.I EE CLEVELAND. A

JlmTloni/mxwR'Sta/un, S-y/vtfl/m,
~

Not Toys But Real Apparatus
the same as used by all operating companies.

You had better send us your order immediately

to insure prompt delivery, as this equipment
will not last long at these prices.

110 Volt Hand Generators 3 bars, each $3.00
4 bars, each 4.00

5 or 6 bars, each 5.00

Telephone transmitters with arms. each.. .75

Good ringers complete with bells, each 50

Telephone receivers, each 75

Condensers, yz to 2 M.F., each 50

Induction coils, each 50

Relays, each 1-50

Repeating coils, each 2.00

Real complete C.B. wall type telephone... 4.50

Slightly used dry cells, per dozen 1.25

Please send money-order or cash with your order

ELECTRICAL SPECIALTY COMPANY
Dept. E, 48-50 So. Front J5t., Columbus,.Ohio

Dept. E, 12S So. llthJSt., Philadelphia, Pa.

Tesla Bmlfos
(Continued front page 134)

scription of the phenomenon, as seen in a

bulb without conducting electrode. It i*

observed under the following conditions:

"When the globe L (Figs. 1 and I) is

exhausted to a very high degree, generally

the bulb is not excited upon connecting the

wire w (Fig. 1), or the tinfoil coating of

the bulb (Fig. 2) to the terminal of the in-

duction coil. To excite it, it is usually suf-

ficient to grasp the globe L with the hand.

An intense phosphorescence then spreads at

first over the globe, but soon gives place to

a white, misty light. Shortly afterward
one may notice that the luminosity is un-

evenly distributed in the globe, and after

passing the current for some time the bulb

appears as in Fig. 4. From this stage the

phenomenon will gradually pass to that in-

dicated in Fig. 5, after some minutes, hours,

days or weeks, according as the bulb is

worked. Warming the bulb or increasing

the potential hastens the transit.

"When the brush assumes the form in-

dicated in Fig. 5, it may be brought to a

state of extreme sensitiveness to electro-

static and magnetic influence. The bulb

hanging straight down from a wire, and
all objects being remote from it, the ap-

proach of the observer at a few paces from
the I'ull' will cause the brush to fly to the

opposite side, and if he zvalks around the

bulb it will always keep on the opposite side.

It may begin to spin around the terminal

long before it reaches the sensitive stage.

IVhen it begins to turn around, principally,

but also before, it is affected by a magnet,

and at a certain stage it is susceptible to

magnetic influence to an astonishing degree.

A small permanent magnet, with its poles

at a distance of no more than two centi-

meters, will affect it visibly at a distance of

two meters, slowing down or accelerating

the rotation according to how it is held rel-

atively to the brush. I think I have ob-

served that at the stage when it is most
sensitive to magnetic, it is not most sensi-

tive to electrostatic, influence.

"When the bulb hangs with the globe
L down, the rotation is always clockwise.
In the southern hemisphere it would
occur in the opposite direction, and on
the equator the brush should not turn at

all. The rotation may be reversed by a
magnet kept at some distance. The
brush rotates best, seemingly, when it is

at right angles to the lines of force of the
earth. It very likely rotates, when at its

maximum speed, in synchronism with the
alternations, say, 10,000 times a second.
The rotation can be slowed down or accel-

erated by the approach or receding of the

observer, or any conducting body, but it

cannot be reversed by putting the bulb in

any position. When it is in the state of the

highest sensitiveness and the potential or
frequency be varied, the sensitiveness is

rapidly diminished. Changing either of

these but little will generally stop the rota-

tion. The sensitiveness is likewise affected

by the variations of temperature. To attain

great sensitiveness it is necessary to have
the small sphere J in the center of the

globe L, as otherwise the electrostatic action

of the glass of the globe will tend to stop

the rotation. The sphere J should be small

and of uniform thickness; any dissymmetry
of course has the effect to diminish the sen-

sitiveness.

"The fact that the brush rotates in a defi-

nite direction in a permanent magnetic field

seems to show that in alternating currents of

very high frequency the positive and nega-

tive impulses are not equal, but that one al-

ways preponderates over the other.

"Of course, this rotation in one direction

may be due to the action of the two ele-

ments of the same current upon each other,

or to the action of the field produced by one
of the elements upon the other, as in a

CHARGING AUTO BATTERIES
will Pay $150 to $250

Clear Profit Every Month

All you need Is HB Equipment The busi-

ness Is waiting for you

—

right now. HON
ears are being driven than ever before, with
batteries to recharge, and all new Fords are
equipped with storage battery. Start NOW
to get these big steady profits.

This HB 16-Battery Charger Can Be The

Biggest Money-Maker In Your Garage

Recharge 1 to IB-volt batteries or equivalent In 1--

or 2 4 -volt batteries at once. Current cost IS to

15c each. Owner pays 75c to $1.50. Figure those
profits. Compare them with other branches of your
business! HB Chargers last for years—sturdy,

economical, dependable. Finest materials and con-

struction. Long service with Quick, stem, pffno-
rant ptoflt*.

$e£i7Puts Thia Money-Maker in Your
Garage on Money-Back Guarantee

Balance in 10 monthly payments of $23 each.

Earnings pay for machine. NO electrical knowledge
necessary to install or operate. Uses 2 or 3 phase
city current. Furnished complete with 2 charging
panels capable of charging 1 to 8 batteries each.

No bum-outs or expensive renewals. Nothing to

wear out or break. Sold on HB Absolute Money-
Back Guarantee. Order now—you run no risk I'm
your $57 Check to this ad and mall today for trial

order.

Hobart Brothers Company, Box 6E,Troy, Ohio

Successful Manufacturers Since 1893.

Commercial

Telegraph Apparatus

Bargains

Standard twenty ohm (PO00
Telegraph Sounders at «P£each

Standard Telegraph -1 25
Keys at leach

110 Volt A.C.
Dynamos _

Three Bar leach

Four Bar 2 each

Five Bar 2 each

For other bargains see pages 90 * 91

Skinderviken Telephone Equipment Co

Abbreviated Address

STECO-2118-2136 N.Clark St CHICAGO

/"Send To-day for the-\

"Electrical Worker's Friend"
An electrical book of 66 motor *

drawings with complete instruc-

tions for rewinding and reconnect-
ing AC. motors. Special at

Or write for full particulars of this valuable DooK.

SMITH & SMITH PUBLISHING CO.
1S24 LOWRIE ST., N.S., PITTSBURGH, PA.

3io

Foil benefit by mentioning the "Eleetrieal Experimenter" when writing to advertisers.
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10-V. TRANSFORMERS
8 Volt Secondary

Consumes so
link- current
n ill tint move
ordLnan meter

$1 .00
l

Only $1.00
Postpaid

NO. 10 glTt-8 3
curr.Mito — 6.

12 and IS toIis secondary. Ideal f"r ttperlsMntw
work. A >iamiard transformer, guaranteed Onmplfte
irltb t'luv. J.' N postpaid. Order from this ad.

NATIONAL TRANSFORMER CO.,
Dept. 13, 3124 No. California Ave., Chicago

Arnold Navy Model Loose Couple

Literature describing the above and new apparatus.
'.» now ready. Also shows the line of accessories so
much d tie amateur.
Mv i r.al hard rubber; Bwitcb

hindiiig posts, etc., are perfect, polished and plated
SPECIAL

Rinind Dials: f'>r Condensers, Variometers, etc.. made
of hard rubber, the handsomest tiling yuu can i>ut oo

9 lid 3c stamp for Bulletin.

J. F. ARNOLD
2082 Lexington Ave. Near 125th St.. N. Y.

established 1!-10

"The Livest Catalog in America"
Our big. new electrical cyclopedia
N M is waiting for you. Posi
tively the most complete Wire-
leas and electrical catalog *~

print today. ISO Big Pages.
500 Illustrations. 300 In-
struments and appr—
tus. eir. Big •Treatl
on Wireless Teleg- aat -aaai ^r~
raphy." ?'• FREE wVPja^

; for our -^aaaTjJPBfc. joa^L *„,'," fiippage ^LfJla^ ,-

Wireless\^F*TtkZkW* d i a N "- -"^ measures , x5^4 .

Weight \-t lb. Beau-
tiful stiff co.

Send C> cents in stamps ir

coin for which we win send
•ur latest Cyclopedia Catalog

Ho. 20 as described.

ELECTRO IMPORTING COMPANY
231 Fulton St., New York City

TELEGRAPHY
Both wire and wireless, and Station Agency taught
thoroughly and quickly, BIG WAGES NOW PAID,
some of our recent graduates procuring $138.00 per
month to start. Great opportunities for advancement. Our
school the oldest and largest—annua! enrollment 600students
Endorsed by railway.telegraph.wireless and government offi-
cials. Expenses low—chance to earn part.Catalog free.Write

DODGE' INSTITUTE, 22nd St. Valparaiso, Ind.

WIRELESS IS SIMPLE
irhen the Summers' theories of wireless are
applied to wireless systems, transmitting and
iv. thing apparatus. Will advance the wireless
.irt by leaps and bounds. Get on the right
track with tout experiments. This booklet
should be In every home and school. tnited

and foreign copyrights, Price 12.00 reg-
Id to am part of the world

Address FRANK E. SUMMERS. Memphis. Mo.

TELEGRAPHYAND RADIO
DAY AND EVENING CLASSES
SEND FOR PROSPECTUS
IN SUBJECT INTERESTED

EASTERN RADIO INSTITUTE
b99-B BoyiMon St. Boston, Matt.

FREN WIRELESS
10c

FROG
uitli lar,

GREAT
VOIR FRIENDS WTRKI.E8H
MESSAGES. SENT com) li

ruakv a bu i

we will tend a Pol
Parlor game*, etc . all '

Dept. 72, American Toy Co., Lowell. Man., USJi.

series motor, without necessarily one im-
pulse being stronger than the other. The
tact that the brush turns, as tar as I could
observe, in any position, would account for
this theory. In such case it would turn at

any point of the earth's surface. But, on
the other hand, it is then hard to explain
why a permanent magnet should reverse the
rotation, and one must assume the prepon-
derance of impulses of one kind.

"As to the causes of the formation of the
brush or stream, I think it is due to the
electrostatic action of the globe and the
dissj minetry of the parts. If the small bulb
s and the globe L were perfect concentric
spheres, and the glass thruout of the same
thickness and quality, I think the brush
would not form, as the tendency to pass
would be equal on all sides. That the for-
mation of the stream is due to an irregu-
larity is apparent from the fact that it has
the tendency to remain in one position,
and rotation occurs most generally only
when it is brought out of this position by
electrostatic or magnetic influence. When
in an extremely sensitive state it rests in
one position, and most curious experiments
may be performed with it. For instance,
the experimenter may, by selecting a proper
position, approach the hand at a certain con-
siderable distance to the bulb, and he may
cause the brush to pass off by merely stif-

fening the muscles of the arm. When it be-
gins to rotate slowly, and the hands are held
at a proper distance, it is impossible to make
even the slightest motion without producing
a visible effect upon the brush. A metal
plate connected to the other terminal of the
coil affects it at a great distance, slowing
down the rotation often to one turn a
second.

"I am firmly convinced that such a brush,
when we learn how to produce it properly,
will prove a valuable aid in the investiga-
tion of the nature of the forces acting in

an electrostatic or magnetic field. If there
is any motion which is measurable going on
in the space, such a brush ought to reveal
it. It is, so to speak, a beam of light

—

frictionless, devoid of inertia.

"I think that it may find practical appli-
cations in telegraphy. With such a brush it

would be possible to send dispatches across
the Atlantic, for instance, with any speed,
since its sensitiveness may be so great that
the slightest changes will affect it. If it

were possible to make the stream more in-

tense and very narrow, its deflections could
lie easily photographed.

"I have been interested to find whether
there is a rotation of the stream itself, or
whether there is simply a stress traveling
around the bulb. For this purpose I

mounted a light mica fan so that its vanes
were in the path of the brush. If the
stream itself \va> rotating the fan would
be spun around. I could produce no dis-
tinct rotation of the fan, altho I tried the
experiment repeatedly ; but as the fan
exerted a noticeable influence on the stream,
and the apparent rotation of the latter was.
in this case, never quite satisfactory, the
experiment did not appear to be conciusive.

"I have been unable to produce the phen-
omenon with the disruptive discharge coil,

altho every other form of these phenomena
can be well produced by it—many, in fact,

much better than with coils operated from
an alternator.

"It may be possible to produce the brush
by impulses of one direction, or even by a
steady potential, in which case it would be
still more sensitive to magnetic influence."

Fig. 6 shows a practical application of the
Tesla bulb. The bulb itself, as will be seen,
is excited by means of a Tesla high fre-

quency alternator which, in turn, is con-
nected to the primary of a transformer.
The secondary of the transformer is

grounded at one end, while the other end
of the transformer connects with the Tesla
bulb.

Dr. Tesla, in an interview, stated that
< ( ontinued on page 1S4

)

Use HB Ball Bearing
Electric Motors

HB Electrical Motors Save Power—t_.yt Hall Bearing
equipped in; tfotors, as they MM pou a substantial
sum each month on your power bills. Absolutely
they art1 trouble-, iruof, economical, aiujih designee!
jiwt right fur tout reQuiremeot* one to 15 h p'

The) rabatantlaQy lower tout power, ooeti gag] to
Install auU operate. Eetiuire practically no' attention

S20.00 iivei you en HB Ball Bear-
inn Motor. The balance on «a»y
terms. Suits your requirements.
L«t oureoainerrina department ttdvua
you s*-ti.J In your problacna. State
kind of machinery ytiu wiah to run and
l>[* of current avaUulil'v Wo can also
furnlah Battery Charging (Jutftta.
LlKhtlnK Generators, etc Pin thlaad
to your letterhead and mail for further
Information today.

HOBART BROTHERS COMPANY
Box6E Troy, Ohio
SucrXM/ut Manufacturer* Sine* 1899

SMALL ENGINES

STARTER for FORD CARS

DOLLAR ADDING MACUINf \
Adds and raul-
Qpltea with,
speed of expen-
sive machines,
Seven columns capacity. Re-
markably simple in (-(in-

struction. Nothing to gel
out of order. Weight

ounce Made
Of tn-ral and

1 The
id-j al pocket.

desk or home machine
Order today. The best
way not lo target \-> to do
it BOW,

L. J. LEISHMAN CO., Dept. 142, Ogden, Utah

MARKO
STORAGE BATTERhES

ARE GOOD—TRY ONE
Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Brooklyn, N. Y.

SELENIUM CELLS
Guaranteed 99^ pure selenium

Made by people who know their business, for the
ninst difficult work, requiring very sensitive,
quick acting cells.

Special cells to order.

THE SELENIUM LABORATORIES.
New York Offices, 56 West 45th St.

W'SokS
Send

Sot

Cata-

logue
PRACTICAL WIRELESS TELEGRAPHY

By E. E. Bucher
and THE WIRELESS AGE lor or* year,

$2.75. Rt/ular price. S3.7S

WIRELESS PRESS. INC.. 33 ELM ST.. NEW YORK.

BU Y
NOW
and

Save a
Dollar

BOW LEGS and KNOCK-
KNEES" UNSIGHTLY

Send for booklet showing photos of men
with and without THE PERFECT LEG
FORMS.
PERFECT SALES CO.

140 N. Mayfield Are., Dept. 50 Chicago. 111.

ADVERTISING PAYS
It DAji the man who advertise- ami it DfJJI the man who

answers ads. For advertising rates In (fie E E.. ad
Advertising Dept., 233 Fulton St., N. Y.

You ? ptrimenter" :t ken writing to aJ: fritters.
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The Buying Power
of a Dollar

When we first launched the four-

numbers-for-a-dollar special of-

fer it did just what we expected
it to do—proved that readers
value

The PHOTO -PLAY WORLD
sufficiently to renew their sub-
scriptions at the regular price

—

$3.50 a year.

If you are not a regular subscriber a
dollar will bring you the next four
numbers just to get acquainted. Add
25 cents in Canada.

DOWNS PUBLISHING COMPANY
Bulletin Building Philadelphia, Pa.

Learn WATCH RRPAlRiNf,
iSft 1 You can learn by our modern tod orlg-

J!yJ I lnal system of Instruction erery part
^kWLK? A of ths Watch Repairing Trade at home

mm\\\\\\\m *&*! u tood or better than at a shop. You
fllU^A^I can earn money while learning arid secure aBB well raying position or atari lo business after

completing oar course of Instruction. Good
watch repairers are always In demand and earn
from $20 to 135 per week. For particulars
applr to the

Milwaukee School of Watchmaking 166 Mason St , Milwaukee, Wis-

zm

MUSIC TAUGHT FREE

I2,i ji;;nij j m
bos con Mo3 RtaS Mb tnu quiJc£^

In Your Home. Write today for oar booklet. It tells

how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, etc. Beginners or advanced pupils.

rican School of Music, 57 Lakeside Bids.. Chicago

"Hang Your Own Lighting Fixtures"
One Light Bracket $1.05—4 Light Shower $6.15
Semi-Bowls $5.85—Plate ei Ball 85c. complete
with glassware. Wired, Fine finishes. Send for

Photos complete line.

ERIE FIXTURE SUPPLY CO.

Sta. C . Erie. Pa.

Combination A. C. and D. C

Eight Inch DESK FAN
detachable plug and 8 ft. of cord,
Will operate on A.C. or D.C. current,

100 to 125 volts, 30 to 60 cycles
weight 10 lbs. : black enamel finish

height 11H in. A real fan—not a

toy. Price $6.50. Agents wanted.

THE TEWNO CO.
150 Chambers St.. New York

"Talk u f aat u too Ilk'

I am taking It down
K. 1. Shorthand-

'

'

SHORTHAND Simplified

Learn Easily at Home
Practical K. I. Shorthand; quickly
learned. You attain speed easily.

Great saving in time and expense.
Guarantee and SO day*' trial gi*tn.
Home study Many endorsement!.
Used in Government serrice. in cor-
porations, schools, professional and
business offices, private use. etc.
Brochure and an+ctroen laiioo b kEB.
KING INSTITUTE. ED-300,
Station F. New York. N. Y.

Feldman's "Geyser"
Electric Water Heater

Ingtantaneout Hot Water

FELDMAN MFG. CO.
1500 Time* Bldg. New York City

"SEXUAL DISASTERS"
which actually happened. Written by one who knows.
Does not hint at anything, but say? what it lutari? in

plain language. Xol sold in book-stores. Sin; im-
mediately, in plain wrapper, for $2.00. Monongahela
Xoyelty Co., Box B-565. Monongahela. Pa.

How to Finance and
Manufacture a

Patent
intinued from page 167 I

ers in reference to handling and pushing
our goods, when ready for the market (us-
ing models of our invention for demonstra-
tion) and secured several substantial orders
for future delivery. We also consulted an
advertising agency about the future adver-
tising of our product
When the machinery for our little fac-

tory was completed wc were ready for op-
eration. After a few test runs, everything
moved smoothly. In a short time, our fac-
tory was busily engaged tilling the orders
we had secured before starting. Before
many months our sales began to mount into

large proportions. The public were de-
manding more and more of our product.
Business men began to get interested in our
invention and its success. They began to
uncover idle money they did not possess
when 1 first asked for their backing. Sev-
eral offers to buy us out were made from
time to time, which we declined. One day
the head of a supply company where we
obtained the material for making our fin-

ished product made us a very attractive of-
fer which we accepted. He knew of our
profits better than any one except ourselves.
This business man. my partner, not only-

received his investment, but a handsome
profit besides ; and I received more money
for my patent than would have been pos-
sible had I sold it for "Whatever I could
get," as my good friends advised.

In conclusion. I wish to suggest the fol-
lowing: If your invention has merit, is a
public benefit or necessity, or an attractive
novelty, do not sell out for "Whatever you
can get." unless it is mighty good. If it is

worth your best efforts to originate and
perfect, it is also worth further efforts to
raise the capital to manufacture it yourself.
You might as well receive its full value
instead of allowing some one else to do so.

However, if you are forced to sell, and feel

you cannot command the ability and per-
sistence required to finance it yourself

—

don't be too anxious to close the deal.
Don't accept the first offer made you. Of
course, you should not turn it down en-
tirely, consider them all, then decide and
you will be sure of getting a fair price.

If your invention is a good one. and in-
vestors want it bad enough, they will keep
after you until you sell. Fame and fortune
come to Inventors who work hard while
they are waiting.

RADIOPHONE BETWEEN STORES.
A prominent electrical and radio manu-

facturing concern of New York City will
install, as soon as the ban on sending is

lifted, a complete Radio Telephone Sys-
tem between their factory and several
branch stores, so as to relieve a greater
portion of the land telephone traffic be-
tween these units of the organization.

PERPETUAL MOTION?
What promises to be the world's greatest

invention, according to a modest inventor
hailing from Jersey City, is the "harnessing
iif gravity" to run a perpetual motion power
plant of millions of horsepower, supplving
us forever and ever (??) with light, heat
and power almost free. ! ! ! In the near
future, he expects to give his invention a
"showing." and bring it into the light, till

then
—
"We're from Missouri." he'll have to

show us. So. beware ! fellow experimenters
and line your pockets with fish hooks—for
Ssh ! The inventor has distributed illustrated
stock-selling brochures by the millions to
get the billions he needs in order to wish
this marvelous invention on a long suffer-
ing and struggling public.

Men Wanted
k(i]#-lll>lMii.

INDUSTRY
Wonderful opportunities I

—great scope tor advance* I

merit — and big pay— await you in the airplane
]

industry. This does not mean actual flying, but I

in any and all of the various branches of the in-
]

dustry. It is the coming profession—the future I

means of transportation. U. S. Mail is already I
being carried by airplanes. Factories are springing up I
everywhere and trained men are in big demand.

ODiltintft in You can get into this!

t»w n!l.!k.. profession while it is

I

nanV UrancneS still in its infancy as a
]mechanic, engineer, repairman, instructor, in-l

spector, builder, contractor, salesman or pro-

1

fessional aviator. The minute you understand I

the science and mechanics of
aviation you can step into a
high-salaried position.

We Guarantee:

Our Training 1
MM

~

" J-,
We absolutely and unre- ^Wj5b*^C*r-
servedly guarantee that ^^^
our Home Training Course
will enable you to qualify for a good position as
soon as you graduate. The Course itself has
been written by noted aeronautical engineers.
and covers the entire fundamentals of practical
aeronautics. Every lesson is written and illus-

trated so clearly that you cannot fail to under-
stand it. But tee for yourself. Take ten les-
sons. Then if you are not satisfied you are not
out one cent. We guarantee satisfaction.

Prepare Now for a
Big Future

Only by specialized instruction can you expect
to succeed in aviation or in any line of business.
Training alone will fit you for a big job— andNOW is the time to begin. Check and mail
the coupon for Big Free Bulletin and Money-
Back Guarantee.

AMERICAN SCHOOL
*fP4-> Or CORRESPONDENCE

^Dept. AF-26 CHICAGO, U. S. A.

fcJ Q# Please send Free Bulletin and /JRP
explain how I can qualify for r^t-JH-J
the position checked,

..-High School Graduate ..-.Lawyer

..^Electrical Engineer •—Business Manager

....Elec.Light& PowerSopt. ...-Certi6ed Pub. Accountant

....Hydroelectric Engineer . .-.Accountant and Auditor

..-Telephone Engineer ...Bookkeeper

..-Telegraph Engineer . Stenographer

..-Wireless Operator Fire Insurance Expert
Architect .....Sanitary Engineer

...Building Contractor —Master Plumber

..-Civil Engineer ...-Heating & Vent. Engineer
Structural Engineer —Automobile Engineer
Mechanical Engineer —Automobile Repairman
Shop Superintendent ...-Airplane Mechanic

.—Steam Engineer .—General Education Course)

..-Draftsman and Design, r -—Common School Branches

WANTED— Railway Mail Clerks
Men-Boys 18 to 35
SHOO tO $2000 Vear Franklin Institute

Common Educa- d^'/10^ v
tion Sufficient Rochester, N. Y.

Sure pay. -J^ Sirs: Send me. without charge.

T ;f» ' u xH (1) sample Railway Mail clerk
i-irejOD. *^ Examination questions, (2)

Pull unnec* *& schedule showing places of all U.

essary ®- Government corning examinations;
** / (3) list of other government jobs now

open, and (4) free book describing them.

. Name

WRITE THC VVOSPJ" FOR A XON6
We write music, guarantee publisher's acceptance.
Submit poems on patriotism, love or any subject.

CHESTER MUSIC COMPANY
'

920 S. Michigan Ave.. Room 313 Chicago. Illinois

You benefit by mentioning the "Electrical Experimenter" when writing to advertisers.
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FOR EXPERIMENTERS ONLY!!
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WE have In the past hold many extraordinary sales, but m b6*

Uam that tin- present one eclipses all by tin- wonderful values

W0 are uttering Tin- goods which WB Offtt oil this piffl Bit ill

standard telephone api>arutu> Bran plena we m offering la oojulp*

ment that for olio rot* a or another was discontinued by the tele-

mnted to buy any of the plooei which vu>

srewlth, rrom tiio manufacturers, the price would at lout be
ten times wh.it we ore asking f"r it You can readily ascertain this
for youraaU by looking over our wonder) ul prices.

RUSH
• Cut out and attach
; to your order. It

: will leave us within
: 24 Hours.

We have bought a large block of these goods and have a large

quantity of every Item on hand. Immediate shipment can be- made
on all of the goods in practically any quantity within reason.

Shipment irithin t\crnty-f<iur hourit will be made If you use the
adjoining coupon. This coupon saves you several days and your
order will then bo considered a rush order. We guarantee every

piece to bo as represented, and we will refund the money if goods
arc not exactly an claimed by us.

No. I TELEPHONE RELAY. 1500 ohms-hu two
i and la rory sensitive, fan be

wherever a sensitive relay is needed. It is ad-
justable and can be owd tor a variety of purposes.
No. 1 Belay—shipping weight, 2 lbs. <M CQ

NO. 2 STANDARD TELEPHONE Induction Coll.
primary 1 ohm. secondary 50 ohms. used wher-
evei pou Deed a good Induction coil. Has primary
and secondary' and iron wire oorei BOM heads,

No. 1! Induction Coil as described C!(\ Kfi
Shipping Weight, I Ibfl Trice »PU.JU

NO. 3 STANDARD RESISTANCE wound with
German silver \ure-—4,500 ohms, can be used as a
choke or plain resistance, and has many other uses
that readily suggest themselves to the experimenter.
No. 3 Standard It. si stance as de- flJA A{\

Scribed—shipping weight. 4 oz. Price *p\J.t\J

NO. 4 HORSESHOE MAGNET, size ::\ inches
wide x 5 indies high. Will lift about 1 lb. Quality
such a* used on magnetos, winch means the best.
N" I Horseshoe Magnet — shipping sin 1ft

weight. :' it- Price yv*&\l

NO. 5 REPEATING COIL (Transformer). This is

a standard small repeating coil and is used by all

telephone companies. It has 4 different windings and
Bighl contacts. Entirely enclosed in iron. The re-

sistance being respectively 72 and 120 ohms, and 90
and LOO Ohms, Diagram is furnished. Can he used
rot wireless, for boosting signals, etc.

No. 5 Repeating Coil—shipping weight, gift ^ft
2 lbB. Price *5U.OU

NO. 6 \ 2 M.F. CONDENSER. This is a standard
telephone condenser and has % microfarads. Con-
denser comes In neat metal casing. This condenser
is used in connection with spark colls to absorb the
vibrator spark, Invaluable for test buzzers to absorb
spark and make the sound of buzzer more steady. Is

also used by every experimenter In connection with
wireless where a fixed capacity is needed. Several of
these condensers should be in every experimenter's
laboratory.

No. t» Condenser, % M.F.—shipping *fi En
weight. 1 lb. Price yV.DV

NO. 7 DOUBLE POLE BELL TELEPHONE RE-
CE I V E R—hard rubber casing with 4 ft, cord and
tips. Standard 75 ohms—very powerful magnets. This
receiver can be used in connection with any ordinary

telephone work, and you will even find it BOD Lttn

enough for short distance wireless work,
No. 7 Bell Telephone Receiver—ship- Sin ft ft

plug weight. 3 lbs. Price ^U.OU
NO. 8 STANDARD TELEPHONE RECEIVER with

Metal Head. This receiver is made by Stromberg
Carlson Co., with genuine hard rubber handle and
ear cap. A very good fool-proof as well as sensitive
receiver that cannot be put out of order If you try.

UBed for the same purpose as No. 7 Telephone Re-
ceiver.
No. 8 Standard Telephone Receiver— <tn 7C

shipping weight, 3 lbs. Price «P«» ' **

No. 9 IMPEDANCE COIL (Close Core Trans-
former). This is & very fine little transformer and is

used extensively in connection with telephone work.
It Is in reality an A.C. transformer for which you
would pay $5.00 if you had it made to order. The
primary has 0.15 ohms, secondary 2000 ohms. It
can be used for a variety of purposes that will sug-
gest themselves to every experimenter. Can be used
successfully to boost wireless signals. Also in con-
nection with audlons, etc. An A-l instrument. Size
3x3 Inches.
No. y Impedance Coll—shipping weight, OjA CC

2 lbs. Price

.
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NO. 10 MICROPHONE AND BRACKET. An A-l
e microphone of the carbon gram type. Has

hard rubber mouthpiece and enamel steel bracket, the
Instrument being 10 Inches long. This microphone, in
connection with our No, 7 or S Receiver, will con-
stitute a complete telephone outfit, good to speak 50
miles or more, at a remarkably low price.
No. 10 Microphone and Bracket—ship- Cl ftft

ping weight, 5 lbs. Price «pi.UU

NO. II REPEATING COIL (Transformer). A
standard repeating coil used for telephonic work.
The coil windings are encased in an iron tube 2%

in diameter. There are eight terminals for
the four windings to connect to and the instrument is

Invaluable in connection with radio work to boost up
signals, audlon work. etc. Many interesting uses will
be found for this coil. Resistances are: 100. 120,
14', 175 ohms.

No. 11 Repeating Coil—shipping weight,
8 lbs. Price $2.00

NO. 12 POLARIZED RINGER with Bells. The
resistance of the two coils is 1250 ohms each. The
armature is perfectly adjustable. Bell will work on
any magneto. We also furnish blue print with ringer
showing how a first class polarized relay can be made
by anyone using only a few pieces of metal and
screws.

No. 12 Polarized Ringer with Bells— 01 C(\
shipping weight, 2 lbs. Price «pa.*/v

NO. 13 POLARIZED RINGER with Bells. This is

the same kind of ringer as the No. 12, except that it

is not adjustable and that the resistance Is less.

First class In all respects. Blue print furnished with
this to make polarized relay same as with No. 12.

Solenoids on this ringer are worth more than the
price we ask for the entire ringer, and do not forget
a powerful magnet that goes with it.

No. 13 Polarized Ringer with Bells— <M fift
shipping weight, 2 lbs. Price,

NO. 14 HARMONIC RINGER This ringer is also Price

polarized and has a powerful magnet. It works on
66.6 cycles and any magneto will operate It If run at
a certain speed. A very finely built instrument. Re-
sistance of each coil being 200 ohms. Can be con-
verted Into a polarized relay by substituting a very
fine leaf spring Instead of the heavy one furnished. A
most interesting Instrument with which to experiment.
No. 14 Harmonic Ringer — shipping fl»l C(\

weight, 4 lbs. Price <pi.VU
NO. 15 RINGER without Bells—630 ohms. This

also Is a polarized ringer and has an adjustable
armature. The adjustment is done by means of he
top screw. A beautiful little instrument. Wltb his
instrument, too, we furnish a blue print showing how
a polarized relay can be built. You should ha^e
several of these beautiful little instruments. .'"•y

are worth their weight In gold; the powerful magnet
alone being worth more than the price we ask for
the entire instrument.
No. 15-JUnger—shipping weight. 2 lbs. tfQ QQ

Machines are A-l
other experts

to any experiment*
being able to lift o

No. 55 5-bar magneto, 110
Volt A. C. Generator

This is one of the most powerful magnetos ever
built, when manufacturers could afford to put
good stuff into them ; equipt with transmission,
make and break etc. Transmission wheels are
all brass, crank handle furnished. This magneto,
as well as the other ones listed below, will light

a 1 10-volt lamp merely by turning the crank
handle dowly, While this magneto gives alter-
nating current only, it can be rewound so it will
light up a number of four, six and 10-volt lamps,
all ili'jienditig upon the thickness of the wire you
wind un the armature. As we furnish these mag-
netos, they will givi a powerful alternating cur-
rent and you will not be able to stand the current
when grusplug hold of the terminals. This makes
an ideal shocking machine. All our generators
can be transformed Into a *Mrect current machine
by equipping It with a nome-made commutator.

ts and every experimenter should have one of them In his shop.

:an be performed with this machine will readily suggest themselves
lets furnished with these generators are very powerful, each one
Uy.

NO. 55 5-BAR MAGNETO GENERATOR as described—shipping weight, 25 lbs. $4.00Price
NO. 33 3-BAR GENERATOR.

somewhat smaller.
No. 33 3-bar Generator—shipping weight. 10 lbs.
NO. 44 4-BAR GENERATOR, same as No. 55 except that it has 4 bars, and Is

smaller.
No. 44 4-bar Gene! . mg weight, 15 lbs. Price
NO. 66 6-BAR GENERATOR, aanic that it has one more magnet and the

armature Is somewhat larger and more powerful. This Is the biggest type made and Is extremely

$4.50

same as described above except that ii has only 3 bars, and is

$2.00
- V.llilt

$3.00

8.-

Complete
Wall Set

No. 66 6-bar Generator—shipping weight, B0 lb Prli

$T^
j || ,.W Tnl fl ^ a complete com-

mercial telephone station.
The cabinet Is of polished
oak, piano finish, within
which is contained the pow-
erful magneto, the 300
Ohm polarized ringer, and
induction coil. The mag-
neto is exceptionally effl-

,

cient, being of the two
bar type with brass
gear transmission. The

extra sensitive microphone,
mouthpiece and two gongs
are mounu>d on the front of
the cabinet, giving tho
entire instrument that de-

sirable appearance of com-
pactness and efficiency.

Guaranteed to work over
20 miles. Tho telephone reoslvox is a
double poled one, and has a hard nibbex
case. Seven binding posts are provided
for connections. Tho instrument Is one
Which we car. offer with pride to our

a i ridiculously low price, n
Is unobtainable anywhere i

i leai than |15.n i >

Instrument unequaled in value for the price we ask. Slzo
over all 11" x 10" x 8". Shipping weight, 15 lbs. aq fw\
No. 26 Long Distance Telephone Set $O.UU

"The Llvett Catalog in America"
Our big, new electrical cyclopedia No. 20 Is waiting for you. Posi-

tively the most oomplats Wireless and electrical catalog In print today.
176 Big Paseo. 400 Illustration* 300 Instruments and apparatus, etc.

Uig "Treatlte on Wirelett T Itgraphy." ini for our 160-
BEI Wireh I lessons. FBEK Cyclopedia No. 20

measure Tx'.V. nTatgtU M Qfc. Beautiful stiff cow

ELECTRO IMPORTING CO.
231 Fulton Street

NEW YORK

You benefit by mentioning the

TRANSMITTER ^. ,A^^ F " "" "™™ "" ™ """ "aW «-\ \\M ELECTRO IMPORTING COMPANY
agave 11B 231 Fulton St.. New York City

distance work. Is visvl ^HFl II
' PHf'lf I I endow herewith 6 rents in stamp, or coin, to

sets where a steady H^m/ Um I cover pontage, for which please serxl me your latest

current of % tn l ^Re^ I ^> llWS I ''yclopMUi Cfttttofflfo. 20 as described,

alrfliere Is constantly ^^ % IJBf
required. Sizes Jr^r I NAMIO

snip- ~^ar
No. 6080 Caroon «1 f)f) I ,,lMF.c

Grain Transmitter as described *I.W 4DDBBSS

I STATU E. E. 8-1D

Electrical Experimenter" when writina to advertisers.
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Electtric Drive ©m U» So S. "New
Mi 99

{Continued from page 106)

structions from the captain, sent cither by
loud speaking telephones, by indicators, l>y

lights, or by messenger. Following these

instructions, the engineers Standing at the

switchboard can start the vessel forward,
or start it backwards ; they can make it go
many different speeds in either direction

;

they can run all four of the motors from
one of the power plants, or from the other
power plant; they can even split up the

load so that one power plant will run two
of the motors forward and the other power
plant will run the other two "astern." An-
other combination they can effect is that

both power plants can equally share the

load of driving the four motors—one to

each propeller.

If one of the propellers becomes foul the

engineer can disconnect this motor from
the circuit, and then all of the power in the

two power plants is available for the three
remaining motors.

Giant Motor for Each Screw.

Can you imagine a motor twice as high
as a six-foot man? Can you imagine one
motor capable of doing the work of 30.000
horses working at three eight-hour shifts?
If so, then you can appreciate the picture

which these made in their steel compart-
ments. One of these giant motors is pro-
vided for each of the four propeller shafts.

The screw is at one end of the shaft in the

water, and the motor is at the other end
of the shaft inside the ship. One reason
for their efficiency is the fact that the shaft

can be short as the motor can be close to

the propeller. There is an additional ad-
vantage also, because the turbine genera-
tors can be located near the boilers, and
this permits of a short steam pipe. These
very desirable features are a result of elec-

tric drive, because it doesn't make any dif-

ference what is located between the power
p'.ant and the motors.

No Reversing Turbines.

With electric drive, no reversing turbines

are necessary, the rez<ersing is done elec-

trically. So with the electric drive, the

turbine in the power plant always runs in

the same direction and at highest efficiency.

Electrical propulsion not only does away
with reversing turbines, but also does away
with reduction gears. The wonderful sim-

plicity of the arrangement can be appre-

ciated also when you remember that the

battleship Pennsylvania has ten turbines and
the New Mexico only two.

Propeller More Efficient.

Electric propulsion has another advantage
in making the propeller more efficient.

This is because, within limits, the faster a
propeller turns, the less efficient it becomes.
If it turns too rapidly, it merely churns the

water, and therefore does not effectively

drive the ship ahead. When turbines are

directly connected to the propeller shaft,

the turbine rotates too slowly to be at its

best efficiency, and the propeller shaft ro

tates too rapidly to operate at its maximum
efficiency. So you can look at electric pro-

pulsion as a means of speed reduction ; for

it permits the turbines to rotate at their

normally high speed, where they show the

best fuel economy, and also permits the

propeller to operate at comparatively low
speed, where it gives the best driving

economy. Without electric propulsion,

there were at many different speeds prac-

tically "compromise" arrangements, by
which either the turbine was rotating too
slowly or the propeller too fast. This is

obviated in the New Mexico, which is one
reason why, with one filling of her oil tanks,

she can cruise over 50 per cent, further

than with any other equipment. In fact,

she can go 7,500 knots at 12 knots speed

before it will be necessary to take on any-

more fuel.

Nearly 100,000 Horse Power.

The New Mexico is practically the only

100 per cent, electric boat. This will lie

seen by glancing over. or. better yet, care-

fully reading the following table, showing
her electrical equipment.

Particular attention is called to the loud
speaking telephones, 104 in number, located

all over the ship. From three different

transmitting stations the bugle calls or

•other instructions can be sent to all or any
one of five different groups of these tele-

phones.

Electrical Equipment

2 main generators 33,000 h.p.

4 motors for propelling 33,000 h.p.

6 dynamos 3,000 h.p.

6 air compressors 400 h.p.

2 vacuum pumps 80 h.p.

20 motor generator sets totaling
almost 100 h.p.

4 boat crane motors 220 h.p.

2 anchor motors 250 h.p.

4 winch motors totaling 200 h.p.

20 turret motors 1,300 h.p.

10 ammunition hoists 500 h.p.

2 refrigerator motors. 40 h.p.

8 motors in kitchen 15 h.p.

(Peel potatoes, mix dough and
cake, and wash dishes, cut but-
ter, make ice cream, meat
grinder, all bread and cakes baked
electrically.)

6 in carpenter shop 20 h.p.

10 in machine shop . 30 h.p.

6 in laundry (5 machines use electric
heat) 10 h.p.

5 motors in print shop totaling 6 h.p.

14 pumps water 140 h.p.

4 oil pumps 8 h.p.

50 electric air heaters 30 h.p.

12 searchlights 300 h.p.

160 fans, 60 blowers, 6 electric toast-

ers, 1 electric percolator, 15 elec-

tric irons, 104 loud speaking tele-

phones, 176 ship service tele-

phones, 170 fire control tele-

,
phones, 2 Sperry electric gyro-
scopic compasses, 7 portable
electric drills, 2 electric glue pots,
6 electric soldering irons.

Airplamie Speeds SOO Miles aim
©w

An airplane with a speed of from 200
to 300 miles an hour which will bring
America within a short day's journey of
Europe, is the prospect held out by the

invention of a French engineer, Auguste
Rateau.
At the present time without the invention

the higher an airplane mounts the less

power does its engine develop on account
of the rarefying of the air. The loss at

15,000 feet, for instance, is 50 per cent.

M. Rateau's device is said to be very sim-
ple. It consists of an arrangement by which
the exhaust from the engine works a small
turbine, which compresses the air drawn

into the engine to normal pressure so that

the engine develops full power no matter
what the altitude. As the resistance of an
airplane decreases enormously at high alti-

tudes, it follows that the higher a machine
fitted with the new device mounts the

greater will be its speed. This fact, it is

declared, was demonstrated by the famous
German long-range gun.

It has been found that a heavy day
bombing machine whose speed at 15,000 feet

ordinarily did not exceed 80 miles an hour,
made 140 miles an hour when fitted with
this invention, an increase of 75%.

Typewriter Sensation

FREE TRIAL
Use as You Pay

Only $4.00 a month until the
low total price of $53.15 is paid,
and the machine is yours.

This is absolutely the most gener-
ous typewriter offer ever made. Do
not rent a machine when you can
pay $4.00 a month and own one.
Think of it—Buying a $100.00 ma-
chine for $53.15. Cash price, $50.35.

Never before has anything like this

been attempted.

Standard Visible No. 10

Smith Premier
Perfect machines, Standard size, full 84
character one motion keyboard. The entire

line of writing completely visible at all times,

has the tabulator, the two-color ribbon, with
automatic reverse, the back spacer, ball

bearing type bars, ball bearing carriage ac-

tion, in fact every late style feature and
modern operating convenience. Comes to you
with everything complete; tools, cover, oper-

ating book and instructions, ribbon, practice

paper—nothing extra to buy. You cannot
imagine the perfection of this beautiful re-

constructed typewriter until you have seen it.

I have sold several thousand of these perfect

latest style Model No. 10 machines at this

bargain price and every' one of these thou-
sands of satisfied customers had this beauti-

ful, strictly up to date machine on five days'
free trial before deciding to buy it. I will

send it to vou F. O. B. Chicago for five days'

free trial. It will sell itself, but if you are

not satisfied that this is the greatest type-
writer you ever saw, you can return it at my
expense. You won't want to return it after

you try it—you cannot equal this wonderful
value anywhere.

You Take No Risk—Put in
Your Order Now

When the tvpewriter arrives deposit with the ex-
press agent $0.15 and take the machine for Ave
days* trial. If you are convinced that it Is the
best typewriter you ever saw, keep it and send me
$4.00 a month until our bargain price of $53.15 Is

paid. If you don't want it. return it to the
express agent, receive your $9.15 and return
the machine to me. I will pay the return
express charges. This machine is guaranteed just

as if you paid $100.00 for it. It is standard. Over
one hundred thousand people own and use these
typewriters and think them the best ever manu-
factured.
The supply at this price Is very limited, the price

will probably be raised when my next advertise-
ment appears, so don't delay. Fill In the coupon
today— mall to me—the typewriter will be shipped
promptly. There is no red tape. I employ no
solicitors—no collectors—no chattel mortgage. It

is simply understood that I retain title to the
machine until the full $53.15 is paid. Ton cannot
lose. It is the greatest typewriter opportunity you
will ever have. Do not send me one cent Get the
coupon In the malls today—sure.

Harry A. Smith, 738, 218 N. Wells St., Chicago

H. A. SMITH. 738. 218 N. Wells St.. Chicago. III.

Ship me a Xo. 10 Smith Premier F.O.B. Chicago,
as described in this advertisement. I will pay you
the $44.00 balance of the special $53.15 purchase
price, at the rate of $4.00 per month. The title

to remain in you until fully paid for. It is under-
stood that I have Ave days in which to examine
and try the typewriter. If I choose not to keep it

I will carefully repack it and return it to the ex-
press agent. It is understood that you give the
standard guarantee for one year.

Name

READ THE CLASSIFIED
ADS. ON PAGES 188-190

You benefit by mentioning the "Electrical Experimenter" when tvriting to advertisers.
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'The National Authority on Electric Wiring for Twenty-Five Years'

All You Need to Know About Wiring
is in the Latest Edition of

"Standard Wiring;"
THIS year's edition, completely revised

to date, is the only accurate book on
electric light and power wiring and

construction published.

The National Electrical Code, with all its

new rules, is explained and illustrated. 52
of the latest and simplest tables which
show, at a glance, just what size of wire is

needed for any kind and size of lighting

or motor installation, for any voltage, cur-
rent and drop desired for any system. Di-
rect Current, Alternating Current, single,

two or three-phase. The latest Code Rules
on grounding required on all work.

How to install and operate generators, mo-
tors and every kind of wiring device with
diagrams of connections. Special chapters
on illumination. House Wiring, Electrical
Units and their Equivalents. The latest

lamp data. Proper symbols to use to indi-

cate outlets, etc., etc.

It Will Make You an Expert
Wireman

Leather Cover - Pocket Size - 375 Pages - Price $1.50

Sent to any address, postpaid, on receipt of price

H. C. Cushind., Jr., 10 West 40th St., New York

YOUR OPPORTUNITY
Canceled Government Contracts

We have secured a large quantity of Small Motors, Generators and Charging Outfits.

This material is new, still in original cases and carries thy. full factory guarantee.

This is Your Opportunity to buy new, guaranteed
Electrical Apparatus of Standard Manufacture

$Q9.50

Battery Charging
Outfits

For won 110 volt, A C
cycle tingle phttc current

60*ttti. B volt*,

10 amperes .

1!0 ••Mi.SOvdti.
ampere* .

ISO *»•«•. lSvolt*. C* S O rn
lOanprret . 3>00

900 •alia. SO volts.

10 ampere*

All outfit* complete *»ilh

board a* C*Jt ftftOWD

!32

$48- s0

$68 so

S94

HD INDUCTION
• ». M O T O R

110 or 220 volta, A. C.
60 cycle, elngle phaie.
1750 R. P. M.

ALL MOTORS COMPLETE AS CUT

D 110 volt!

« A. C, 60

cycle, tingle phaie
1750 R. P. M.

Mail I.M* cub or

Mone> Order. We
• ill lend CO D.

•object to foil ex.

aminetioa.

MOSEY BACK
Cl'ARANTEE

A
H.

WASHING MACHINE MOTOR
Suiltbtr tor oprr-

ttinf Smitl Cob-
prtMor*. i.

. I (w '

Grinder), Belli*

Wu'rn Latbn

Dnll P w
WRITE FOR CATALOGUE. BARCAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES

.-.'-, POLYPHASE MOTORS IS? ...... ..a.aha 'ST REPULSION MOTORS IV°P lll A¥A Lf\A ' ncrui-oiun mui wnd »pm

Htit IIIU I UIIO VaHp.S44-M 1 Hp.$67-»

MAXITACTI'RERS' DISTRIBUTER
CHAS. H. JOHNSTON - West End - PITTSBURGH, PA.

1 H P. I$« M
2 H P. ITIH

UK J MM
6 HP. II02.50

What 15
cA You

-
the

Washington, the home of the Pathfinder, Is the
nerve center of dvtttiation; history ts being
made at this trorld capital. The Pathfinder's
illustrated weekly review gives you a clear. Im-
partial and correct diagnosis of public affairs
during thete strenuous, ep'tch - making day*.

The Utile matter oi 15c In stamps or coin will bnng you the Pathfinder
IS weeks on trial. The Pathfinder Is an illustrated weekly, published at

i't center, lor the Nation; a paper that prints all the news of the
world and tells the truth and only the truth ;nb# in Its 26th year. This pa*
per fills the bill without emptying the purse: It costs butfl a year. II you
want to keep posted on what Is going on In the world, at the least expense
of time or money, this It your means. If you want a paper in your home

whir h i» si i — , re - Pathfinder Is yours. If you would appreciate a paper which puts averviMng
clearly, fairly, brie ft v — here mi. Send 25c to showthatyou might like such a paper, and we will send the Pathfinder on probation 1

J

wwcks. The 15c docs not repay us. but we are glad to invest la new Irlends. Th« Pathfinder, Bo* S7& Washington, D. C.

(Continued from page 180)

the best way to use the bull) for such ex-
periments is when the shaft of light is in

the position as shown in Figs. 5 and 6. at

rest, but in a state of equilibrium incon-
ceivably delicate. This is fully described
above in Dr. Tesla's lecture. The inventor
states that in such a condition, the shaft of
light is marvelously sensitive to magnetic
disturbances. Dr. Tesla informs us thai a
toy permanent horseshoe magnet not longer
than l/2 " and with its poles l/$" apart could
with ease throw the shaft of light out of its

normal direction across the whole room. In
our illustration, an electromagnet is shown
a few inches away from light ray, and we
can imagine a slot in a screen in such a way
that normally no light falls thru it. It,

however, very faint radio-telegraphic im-
pulses surge thru the electromagnet, the
light ray will immediately become displaced,
and will fall into the slot. Inasmuch as this

shaft of light has no inertia, it will follow
exactly the dot and dash impulses surging
thru the electromagnet, no matter how
rapidly they take place. They can then
either be read off by the eye, or if desired,
can be registered upon a fast moving film.

This method will, of course, only be used
where the transmission is made at high
speed, and where it would be impossible for
an operator at the receiving end to follow
the dots and dashes with the eye.

The method shown by us in Fig. 6, of
course, represents only one. Many others
can undoubtedly be evolved to use the Te^Ia
bulb to advantage.

STATEMENT OF THE OWNERSHIP. MAN-
AGEMENT. CIRCULATION, ETC., REQUIRED
BY THE ACT OF CONGRESS OF AUGUST 24,
1912, of Electrical Experimenter, published monthly
at New York, N. Y., for April 1

%
1919.

State of New York, County of New York—ss.

Before me, a Notary Public in and for the State
and county aforesaid, personally appeared Hugo
Gernsback, who, having been duly sworn according
to law, deposes and says that he is the Editor of
the Electrical Experimenter, and that the following
is, to the best of his knowledge and belief, a true
statement of the ownership, management, etc., of
the aforesaid publication for the date shown in the
above caption, required by the Act of August 24.

1912, embodied in section 443, Postal Laws and
Regulations:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business man-
ager are: Publisher, The Experimenter Publishing
Co., 233 Fulton Street, New York City; Editor,
Hugo Gernsback, 233 Fulton Street, New York
City; Managing Editor, Harry VVinfield Secor, 233
Fulton Street, New York City; Business Mananer,
Hugo Gernsback, 233 Fulton Street, New York
City.
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ing Co., 233 Fulton Street, New York City; Hugo
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Sidney Gernsback. 233 Fulton Street, New York
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York City; Harry VVinfield Secor, 233 Fulton
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the books of the company but. also, in cases where
the stockholder or security holder appears upon the
books of the company as trustee or in any other
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;
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stockholders and security holders who do not ap-
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ChoRe Coilss
Theory smdl Des»§£ra

by Prof. F. E. Austin

(Continued from page 140)

It is evident that with a current of 13.0

amperes in a resistance of 2.9 ohms, there

will be considerable heating effect, denoted

by R.r Vdc = 2.9 X 13.9= = 560.3 watts. If

the current passes thru the circuit for one

hour, about one-half kilowatt hour of

energy will be paid for, which is simply

a heat Zi-aslc in the auxiliary resistance Rj-.

When connected with a 110 volt alternat-

ing current circuit, the current of 13.9 am-
peres was maintained without this heat loss,

simply because of the counter-electromotive-

force of induction of the coil itself.

The financial saving effected by the use

of a choke coil is therefore very apparent,

since the coil reduces the current in the cir-

cuit from 22 to 13.9 or 8.1 amperes, at no

operating expense for power.
The usual condition governing the use of

a choke coil is either the amount of current

to be past thru the coil is known, or the

amount of pressure reduction is known.
The size of the wire constituting the coil

must be large enough to carry the desired

current without overheating the coil. The
choking effect of any coil depends upon the

square of the number of turns of wire com-
posing the coil. That is, if the number of
turns on a coil are doubled, its choking
effect is increased four times.

A very serviceable choke coil for a wide-

range of choking effect may be made by
winding ten pounds of Xo. 14 double cot-

ton covered copper wire in two sections on
a hard fiber tube, measuring 2 inches in

outside diameter, and 9J4 inches long. The
tube should be provided with wooden ends

about 4!4 inches square and fi inch thick,

with a middle partition of wood 3A inch

thick. It will be advisable to shellac the

insulated wire very thoroly and allow it to

dry before using the coil.

An iron core should be made up of about
No. 18 iron wire stock, carefully varnished
with shellac varnish, and measuring about

14 inches long by 1% inches in diameter.

Such a coil will carry' as high as 15 am-
peres for a short time and as high as 5

amperes for a long period without seri-

ously heating.
With both sections in series, without an

iron core and with an applied pressure of

110 volts at 60 cycles, the current in the coil

will be about 6 amperes. The insertion of

an iron core such as described above will

reduce the current to less than Vz ampere.
With one section of such a coil, connected

across 110 volts at 60 cycles, with no iron

core, the current will be nearly 12 amperes,
and by inserting the iron core may be grad-

ually reduced from 12 amperes to less than
one ampere.
Such a coil may be connected in series

with other coils or lamps such as an arc

lamp and the desired pressure applied to

the apparatus. In using a choke coil al-

ways have the iron core inserted in the coil

before closing the circuit, so as to have
maximum choking effect in operation at

the start.

The effect of the iron core is to greatly

increase the coefficient of inductance L.

thus increasing the numerical value of the

term 2 it f L. The iron core takes the place

of a very large number of turns of wire,

greatly reducing the expense of construc-
tion.

A very useful equation by which choke
coils may be designed is as follows:

4 tt n' M A
L = ;

10" b
in which L denotes the inductance of a coil

in henries; n denotes the number of turns
on the coil, m denotes the so-called magnetic
permeability of the medium (iron, etc.), in-

(Continued on page 187)

Learn toTreat Disease

ThisWay
This is a small reproduction of one of 22 mag-

nificent charts all of which we want to send
you ABSOLUTELY FREE, just to show you how
easily you can master Chiropractic and how eucceBsfuIly

you can treat disease by this modern drugleas healing: method.
These charts show the different pain and nerve aieas of

the body. The science of Chiropractic is based upon the well
known principle that when there ia bone pressure on a trunk
nerve where it leaves the spinal column there will be pain in the

area it controls; and that by relieving: the pressure the pain is ban-
ished. Chiropractic teaches you how to locate nerve pressure at

any point along: the spinal column and how to relieve it.

BE A DOCTOR OF

CHIROPRACTIC
Advanced Science of Spinal Adjustment

The great profession that within the past few years has taken
the longest forward strides ever known in the history of drugleBB

healing:. It has called to its ranks thousands of ambitious men and
women from every walk of life. Today it is calling: more insistently

than ever because the tide has turned strongly in favor of drug-
leas healing. Right now the demand for Doctors of Chiropractic
is far greater than the supply.

I - if The American University method
La6d.rH Jit HOtnC of teaching enables you to study by

—,. mail or in class and obtain a com-
|n SnafP Tirnp plete mastery of Chiropractic in
All Juai C M. "lie tne ghortest time consistent with

thoroughness, while you hold your position. You can pay on easy
terms. From the day you enroll your instruction will be under the
personal direction of a Bplendid faculty of Chiropractic experts. Our
one aim will be to make you successful. We will work whole-heartedly
with you to advance your interests so that in a short time you, like

thousands of Chiropractors, can earn a good income.

$3000 to $5000 a Year
There are many instances of Chiropractors earning from $3000 to $6000

a year. Some upwards of $10,000. Dr. M. D. Moore, of Kentucky, re-

ports an income of $9,000 a year. Dr. L. H. Roche, New Jersey, $5,000;

Dr. Hanna, of Kentucky, over $6,000 yearly.
The success of Chiropractors in many cases has come so quickly as to be

almost startling. And yet, it is not to be wondered at when you consider the
constantly increasing number of intelligent, thinking people who are now con-
vinced that Chiropractic is the eomnmi-senBe and really scientific way to relieve
pain and disease and who, therefore, demand the services of Chiropractors.

NOW—Your Great Opportunity
Why not qualify now for this splendid profession that offers Buch re-

markable possibilities for making you prosperous and independent? If you
are ambitious to make money, increase your social standing and be "some-
body," our course

Chiropractic
will point the way.
No special preli-
minary study re-
quired. You gradu-
ate with the degree

practic), recei
handsome diploma

r AMERICAN UNIVERSITY
|

Manierre Bldg.. Dept. 490 Chicago. 111.

ate witn tne degree Without cost or obligation send me by mail, your
of D. C. (Doctor of I new illustrated, 72-page book and your Free Charts
Chiropractic), receive I offer.

FREE, and are ready at once to open your office.

*f* at? /^1_ si offer at once. Regular value

llPl rr£P l^nariS of the 22 magnificent charts isUCl llCC VUfll l° $31.60. Many of these charts
are handsomely lithographed in life-like colors. Mail coupon
and get all the facts. We will send you our beautiful new
illustrated book, full particulars regarding course, easy terms,
together with free charts offer immediately. Don't put it off

—mail coupon or send your name on a postal card—today.

AMERICAN UNIVERSITY

Street No. or R.F.D..

Manierre Bldg.. Dept. 490 Chicago, III. I City State.

CONCENTRATION spells SUCCESS
When rightly used, bui when wrongly used it is sure to bring

failure.
Moat persons use their Concentration wrongly by concentrating

on that which annoys, irritates and makes for failure.

You lock the doors and windows of your home to keep out

thieves who would steal your property, but do you lock the doors

and windows of your thought world and so keep out the power,

ambition and ability?
Concentration when rightly used is a man's greatest asset but

when wrongly used becomes his greatest liability.

Do you use your Concentration rightly or wrongly?
Has tout Concentration brought you success or failure: hap-

piness or sorrow; health or sickness; brilliancy of mind or loss

of memory?
(CConcentration -Its Mentology

and Psychology"

teaches bow to develop and use one's Concentration rightly.

The person who can concentrate rightly for what he wants,

when and where he wants to—whether it is for money, health,

love, increased business, political [Kiwer. social position, a better

job, good memory or anything else be may desire—has at his

command the greatest power In the world—a power which, when
he learns to use it rightly gives him the mastery of himself and
his environment.
You have this power and can learn to use it rightly by per-

sistently applying the lessons taught in Dr. Sears book.

Take no substitutes: none other "just as good." Price 50c

paper: 75c cloth, postpaid. Money back If you want It. For
sale at first class book stores or by mail direct from publishers.

CENTRE PUBLISHING COMPANY
Suite 678, 110 W. 34th Street (at Broadway), New York

Notp— Dr. F. W. Sears lectures Sundays II A. M. In the

Criterion Theatre. Broadway at 44th St.. New York City

By F. W. SEARS, M. P.

( Master of Psychology >

You benefit by mentioning the "Electrical Experimenter" when writing to ad-.crtiscrs.
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paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited
supply of these fine books on hand; after they are gone we cannot reprint the books until con-
ditions become normal again. Now is your chance.

The publishers of this journal have earned an enviable reputation of giving more than 100
v ' „. cents' worth for each dollar spent with them. Profit by this liberal opportunity NOW;
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The Rogers'
Undergrotuuradl Aer-
ml for Amateurs
{Continued from page 137)

specified, where the transmitting set is one
employing an audion oscillation generator.
The voltage in this case will not he ex-

tremely high, and special precautions need
not be taken to provide extra heavy in-

sulation on the buried antenna. Official

tests by the U. S. Navy have shown trans-

mission by radio over 50 miles with the

Rogers underground antenna. The wire in

such a case, however, should be especially

well insulated to -(and the higher voltage.

Regarding loop aerials in general, it would
appear that we can expect a great dial

from them, as some of the really remark-
able results achieved during the war would
seem to point out. The number of turns

and the amount of wire to be used in a
spiral antenna, such as shown at Figs. 7 and
8. will vary of course for different wave
lengths, etc.. and here is where the Radio
Amateur will have a chance to carry out
some original experiments, which may net

him some real knowledge, fame and money.
Another form of loop antenna, so-called.

and which has been tried out several years
ago with such success that European sta-

tions could be copied in a laboratory located

in Florida, is one composing a square form,
several feet in height. This was used, as

just mentioned, to receive stations using
fairly long wave lengths, say from 8,000
to 12,000 meters, \Y. L. Here the insulating

form was wound with a layer comprising
several hundred turns of insulated wire,

such as ordinary annunciator wire. This
antenna was successfully used in some tests

made by the Marconi radio engineers at a
laboratory in Florida several years ago.

Trans-Atlantic radio reception was effected
at the radio laboratory of Union College,
Schenectady, N. Y., just prior to America's
entrance into the world war. This aerial

comprised about two dozen turns of No. 14
or 12 bare or R.C. wire, mounted on por-
celain knob insulators screwed on the in-

side wall of the laboratory. The turns
were spaced about 3 inches apart. The
inside turn was 3 feet square. Flexible
leads, fitted with clips, serve to connect
as many turns as desired.

ClhvolKle Coils s

ThieoTy aiadl Desig»ini
By Prof. F. E. Austin

(Contintied from page 185)

side the coil, A denotes the cross-sectional
area in square centimeters of the central
hole thru the coil, and b denotes the lengrth
of the coil (not of the wire) in centimeters.
For air the magnetic permeability M is 1.

For an iron core m varies considerably, ac-
cording to the kind of iron used. For ordi-
nary iron >i will be between 1,500 and 2,000
which shows how L increases from an air
core to an iron core value. Consult any
text-book containing a magnetization table,

which gives the various permeability values
for different flux densities. The flux den-
sity in each case depends upon the ampere-
turns produced by the coil ; this value is

found by multiplying the amperes by the
number of turns in the coil. Thus it is

seen how the value L constantly varies as
the core is moved in and out of the coil,

or the number of turns varied, as well as
any variations of the amperage, which
would change the flux and in turn the per-
meability. It is usual to allow 1,000 circu-
lar mils per ampere in designing choke coil

or transformer windings; a common core
flux density is 25,000 to 30,000 lines per
square inch of cross-section.

Learn Public Speaking

10 lessons enrr
Wnte ~~ quick ~ for

a l\ s *

| j
particulars of this extraordinary A A mA^A^i
offer; an opportunity you will

never forget if you take advantage of it. Ten lessons in effective public

speaking absolutely FREE to those who act promptly, to introduce our

course in localities where it is not already known.

We teach you by mail to become a powerful and convincing speaker—to in-

fluence and dominate the decisions of one man or an audience of a thousand. We
have trained hundreds and helped them to increase their earnings and their popu-

larity. Learn, in your spare time at home, how to overcome "stage fright" and

conquer fear of others; how to enlarge your vocabulary; how to develop self-con-

fidence and the qualities of leadership; how to RULE others by the power of your

speech alone ; how to train your memory. Our

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 after-

dinner speeches

;

How to converse inter-

estingly
;

How to write better

letters

;

How to sell more goods

;

How to train your
memory

;

How to enlarge your
vocabulary

;

How to develop self-

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.

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.

Offer
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.

Just tear off and mail this free coupon—or a postal

will do.

FREE LESSONS COUPON
North American Institute,

744A 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.

You benefit by mentioning the "Electrical Experimenter' when writing to advertisers.
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Opportunity Ad-lets

t

\ OC will find many remarkable opportunities and rc.il bargains in these columns. It will pay you to read and investicatc the I'tTerniKs
made every month by reliable firms, dealers and amateurs from all over the Country. No matter what you may be Seeking, whether aunnliea

automobile acceaaonea, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the
month.

Advertisements in this section seven cents a word for each insertion. No advertisement for less than 50c accepted. Name and addressmust be included at the above rate Cash should accompany all classified advertisements unless placed by an accredited advertising agencyTen per cent discount for 6 issues. Jo per cent discount for 12 issues. Objectionable or misleading advertisements not accepted VI
vertiscmciits lor the July issue must reach us not later than May 22.

The Circulation of the Experimenter is over 100,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y.
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Automobile Accessories.

Auto Motors and Supplies. Buick, Hupp,
Franklin. Michigan, Everett, Hudson, Chalmers.
Both water and air cooled motors, $40.00 each
and up. Bosch Magnetos, $15.00 each and up.
Presto Tsnks, irburetora, Head
Lamps, Horns, Air Compressors, Generators.
Starters. Write for bargain bulletin second-hand
Auto accessories. Johnston, West End, Pitts-
burgh. Pa.

Honeycomb Radiators for Fords. Four times
cooling capacity. Built extra heavy to outlast
your car. Factory to consumer, eighteen dollars,
cash with order. Write Wilson, 44 Riley St.,
Buffalo, X. Y.

'

Tite-Loc Khaki Cloth back inner-tube patch-
ing stock, with cement and emery cloth. $1.00
package for 75c until July 15th. Walter I h
West Spruce St., Shamokin, Pa.

Fords run 34 miles per gallon with our 1919
carburetors. Use cheapest gasoline or half
kerosene. Start easy any weather. Increased
power. Styles for all motors. Runs slow high
gear. Attach yourself. Big profits for agents.
Money back guarantee, 30 days trial. Air-Fric-
tion Carburetor Co., 270 Madison St., Dayton.
Ohio. _^
Ford power Mechanical Products greatly in-

crease ability Ford Cars, Sedans, Trucks, Trac-
tors, Racers. "4 Speed Forward Auxiliary Trans-
mission"; Double Power, High, Low: Reverse;
Powerful Motor Brake descending hills; '"Abso-
lute Neutral." Easy winter cranking. "Full-
fower" "16-Valve Cylinder Head," 20%.64%
'ower increase, government test. Other Ford
Power Devices coming. Opportunity agent,
dealer, owner. Send for trial plan K. Victor-
Ford Trans. Mfrs., 246-248 W. 54th, New York.
ni[iititiim;i'iiiiii!i'. iii!!!iiiiinniiii!iniiifiii

Aeronautics.

Motorcycle Engine with propeller attached,
$16. Gerald Willard, Heron Lake, Minn.
1
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'

Agents Wanted.

Beginners—Complete "Mail Order System."
C—Box 1005, Atlantic City.

Easy Pleasant Work for mechanics, shop men,
clerks, during spare hours, will add many dollars
to their salaries. Also want persons who can
give full time. Big wages assured. Novelty
Cutlery Co.. 308 Bar St., Canton. Ohio.

$10 Daily rennishing chandeliers, brass beds,
automobiles by new method, without capital or
experience. Free particulars and proofs. Write
today. Gunmctal Co., Ave. D. Decatur, 111.

$10.00 to $25.00 a day profit! Biggest summer
seller. Concentrated fruit drinks. Just add
water. Delicious drink in a jiffy. Six popular
flavors. Bestever Products Co., 2426- L6 Polk St.,
Chicago.

Miracle Motor-Gas amazes motorists. 3c. worth
equals gallon gasoline. Eliminates carbon. 300%
Srofit. Isom, Idaho, wires: "Ship 500 packages,
fade S70 yesterday." Samples free. Chas. A.

Butler. Sec'y, Dept. 70, Toledo, Ohio.
Insyde Tyres, inner armor for automobile tires.

double mileage and prevent punctures and blow-
out. Quickly applied. Costs little. Demand
tremendous. Profits unlimited. Details free.
American Automobile Accessories Co., Dept. 54,
Cincinnati, O.

Sign letters, foil and specialties for windows.
Genuine Gold. Anyone can sell and put up. $50
weekly easily made. Chicago Sign System, 326G
River St., Chicago.

" "
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hlectrical SuppUet <fr Appliances.

New Method of Recharging Dry Cells. No
cost. Directions 15c. Scott. Box 465. Dayton, O.
Electrical Tatooing Machine and Supplies—

Catalogue stamp. Prof. Temke, Exp., 1019 Vine
St., Cincinnati, O.

Die Casting and Molds. Hand casting and
molds. Everything in white metal is our line.
We can help and save row money. Write us.

;. Metal Crafts, 557-559 W. Ouincy St., Chi-
cago. 111.

Do You Know How to connect or reconnect
the winding of the induction motor? Why not
learn? 100 induction motor winding diagrams—
1, 2 and 3 phase. Star. Delta, 2 to 12 poles in-
clusi E. Glass, 2108 South Broad
St., Philadelphia, Penn.
Electrical Photographic and chemical appara-

tus, motors, fans, switches, spark plugs. Advise
what you want or have for sale. II 1

ta, N. J.

Help Wanted.

rlomeworkers on small scale, Manufacturers
on large scale wanted, to make Toy Soldiers.
Army, Navy, Marines. Cannons, Machine Guns
and other toys and novelties. This new Amcri-

tnduatry stands out conspicuously since the
war stopped all importation of German toys.
Greatest chance for industrious people for an
independent business. Some people started
small, own factories now. Fortunes are made in
toys. Enormous demand and future in "Ameri-
can Made Toys". Millions needed this year.
We buy these goods all year, paying fixed prices.
Experience or tools not necessary. Hundred am!
more made complete per hour. Casting form
outfits $3.00 up. Booklet and information free.
Toy Soldier Manufacturing Company. 3a Union
Square, New York.
Wanted—Ambitious Workers to start Collec-

tion Bureaus. Be independent—make big income
yearly. We train and refer business to you.
" s

< untific Facts" free. National Collection Bu-
reau, Dept. 20, 65 Maynard, Columbus, O.

Salesmen Wanted to Sell Our West Virginia
Grown Nursery Stock. Fine canvassing outfit
free. Cash commission paid weekly. Write for
terms. Our Nurseries were grown in Ohio for
more than 40 years, and much of our stock is

grown and sold there now. The Gold Nursery
Co., Mason City, Mason County, West Virginia .

Wanted Immediately. .Men -boys, 18 or over.
Hundreds Government Jobs, now obtainable.
$1000-1100 Srst year. Quick raise. Common edu-
cation sufficient. List positions free. Write
Franklin Institute, Dept F 26, Rochester, N. Y.

Make Die-castings. Sketch, Sample, Booklet
and Proposition, 12c. Byrd & Blair, Box 227F,
Erie, Pa. "

Wanted— Electrical engineer and designer for
English works. Young man well up in design-
ing electrical units tor heating and cooking
apparatus. Address Box 80, giving complete ex-
perience, salary expected and earliest date avail-
able^

Wide Awake Man to Take Charge of our local
trade. $4 to $5 a day ; steady. No experience
required. Pay starts at once. Write today.
American Products Co., 1285 American Bldg.,
Cincinnati, O.

Wanted Men— Be automobile experts. $35 week.
Learn while earning. Franklin Institute, Dept.
F 806, Rochester, N. Y.
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Exchange Ads.
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For Men.

Dredge's Necktie Valet removes wrinkles
(without ironing) from neckties. Sample 25c.
190 Pilgrim, Highland Park, Mich.

I Teach Men to be Interesting. Send today.
Complete course $2. Alice Barrett, Idabel, okla.
Box 45.

I
'HI I.l.l!!.i 1

'l l- 1

.

. . :
: !.!!:.

. I

Telegraphy.

Telegraphy (both Morse and wirelessJ and
Railway Accounting taught thoroughly and
quickly. Bic salaries now paid. Great oppor-
tunities. Oldest and Largest School—est. 45
year
Valp
ears. Catalog free. Dodges Institute, 7th St.,

araiso, Ind.

Scenery for Hire.

Collapsible Scenery for All Plays. Amelia
Grain, Philadelphia, Penn.

Stammering.
St-Stu-t-t-tering and Stammering cured at

home. Instructive booklet free. Walter McDon-
nell, 105 Potomac Bank Bldg., Washington, D. C.

\eus Correspondents.

Earn $25 Weekly, spare time, writing for news-
magazines. Experience unnecessary; de-

tails free. Press Syndicate, s66 St. Louis, Mo.
I'M i'i:

1

Motion Picture Plays.

Photoplays Wanted Big prices paid. You can
write 1 Bem We show you how. Free particu-
lar-. Rex Publishers, Box 175, E-2 Chicago.
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Motion Picture Film.

Motion Picture Films—$3.50 per 1,000 feet.
firniias or comedies. Postage extra, 25c. L,
Harrison, 1283 Lakeland Ave., Lakewood. Ohio.

For Sale—Complete, one K. W. sending set
and complete receiving set, range four thousand
meters, receives one thousand miles. Also mis-
cellaneous electrical articles. R. D. Wylie, 7Oregon Yacht Club, Milwaukee, Ore.
Exchange—Pair M unlock No. so phones, silk

cord for Kood ukulele or mandolin Write Harold
Southwick, 103 Green St., Fall River, Mass.
For Sale—400 watt no V. D. C. generator, $32-

1/10 H. P. 220 V. D. C. motor, $12; voltmeter
0-150 volts, $11; crystalloi detector, $5. List for
a stamp. "Radio y." 77 S. Spencer St., Aurora.

Bargain—Tesla coil complete: transformer,
rotary, condenser, terminals, 30 inch spark
Guaranteed. $100. William Peters, 1107 S. 8th
St., Burlington, Iowa.
For Sale—Following apparatus formerly used

for Aray work: Mercury turbine ami He. tro
lytic interrupters and 8, 12, 16-inch indiu tioi
coils. These can be used for wireless.
or experimental work. Write for description.
Henry Cole, M-2, Box 380, Indianapolis.

Sell Complete Chemical Laboratory, also chem-
ical correspondence course. N. Michel, 217 South
4th St., St. Charles, Mo.

Sell Motsinger Sparker for Charging. Tele-
phone receiver and coil. Phone headset. Lot
$6. A. Lloyd, Canandaigua, N. Y.
A $68 Course in Electricity by A. W. Wicks

sell for $20. Address Wm. Ludwikowski, 26
Humboldt Ave,. Jamaica. N. Y.
Sale—Type RCL 3S21 Mignon cabinet, $35;

Brandes superior phones, $3.75; x
/a K. W. Clapp-

Eastham transformer, mounted, $11; $3.60 spark
gap, $2.50; $5 helix, $3.50; $7.50 antenna switch,
marble base. $5; five plate condenser, $1. Sam
Keefer, Danville, Penn.
For Sale

—

22 Savage repeating rifle, octagon
barrel; fine condition, $14. Small no volt motor,
suitable for spark gaps, $5. Set Hawkins'
Guides, $8. R. S. Johnston, Jr., East Bellevue,
Pittsburgh, Penn.

Wanted—Five sections Murdock moulded con-
denser in good condition. State price. Burle
R. Jones, Muskogee, Okla.

Rotary Quenched Gap, $10; induction motor,
$5; Packard l/2 K. W. transformer, quartered
oak case, $12; mahogany audion box, regenera-
tive and undamped circuits, $6; 5-cell Edison
storage battery, 80 A. H., $25. R. C. Hitchcock,
Box 550, Middletown. Conn.
Sell— J/j K.W. Packard Transformer $8, new

Crystaloi detector, oscillation transformer, Mur-
dock 'phones, 600 v. lightning and antenna
switches, oil condenser, antenna wire (copper)
and insulators, vibrating rectifier, accordeon.
List free. Lowell P. Hoyt, Presque Isle, Maine .

Radio Apparatus for Sale—Lightning switch,
oil condenser, 30-foot iron pipe masts, complete,
6-60 storage batteries, wall telephones, receiv-
ers, condensers etc. George Holmes, Box 666,
Electrical Experimenter.

Bargain—New $50 phonograph, $30. C. Gilles-
pie, 72 Woodward, Buffalo, N. Y.

Sell—Omnigraph. key, sounder, buzzer and
phone. Without records, $12. Harry Feingold,
737 Prairie Ave., South Bend, Ind.

Sell or Trade—Howard good wireless receiving
apparatus, Westinghouse A. C. ammeter 0-200
amperes and busbar. Ladies violin, $45. Dun-
can Eader. Shelby, Mich.

Radio Amateurs! Attention 1— Bargain in De-
Forest receiving set ; excellent condition ; wave
length 150 to 1,200 meters; must be seen to be
appreciated. Write or call 1311 Pugsley Ave..
Westchester, N. Y.

For Sale—Amplifying set, loose coupler, con-
denser and double receiving phones. Cahn, 182
Pulaski St., Brooklyn, N. Y.

Sell—Complete electrical chemical photography
outfit. Send stamp. Clifton Bennett, New Mil-
ford, Pcnna. Route 1.

Typewriter— Like new. For sale or exchange.
.b dm Galbreath, Rogers, Ohio.

Sell or Trade—Wireless apparatus. List for
stamp. Perry Crawford, 13 Ten Broeck St.,
Albany. N. Y.

Wanted—Motor Generator, J4 °r \'j K. W. D. C.
to A. C. Exchange re 1 iver, audion
bulb, phones. John Di Blasi, 227 East 75th St.,

N, Y. C.

For Quick Sale or Trade—Telegraph transmit-
ter, y" spark coil and gap, Mult i- Audi- Fone.
Want, loose coupler, Baldwin Fones, prism bin-
01 ni us. variald. condenser. C. F. Allen, Box
1504, Providence, R. I.

} au benefit by mentioning the ' Hlectrical Bxperim enter" when uritiny to advertisers.
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E.xiiuinge—Cont'd

Selling Out :it hilt coat my wireless outfit

ing Jj K. W. open core transformer.
wire, phones, Xray tube, books (includ-

ing Fleming) and back numbers of this maga-
zine. Goddard, 33 East 50th St.. New York.

Wanted—Typewriter. Have 2i$ l/2 feet plain

and 370 feet plated V* -inch copper ribbon, con-
denser, three sectioned condenser, detector.
Harold Miller, 4916 Austin Ave., Chicago, 111.

L. C. Smith No. S in almost new condition.
Price $50, Goddard. 33 East 50th St.. New York-

Radio Instruments—Cheap. Write. E. 1'lynn,

ColRgcville, Minn.

For Sale—Oliver typewriter and two cell medi-
cal battery. Earl Brown, Martinsburg, W. Ya.

Sale— Fifteen dollars takes new Leishman
•diototcle-;raph machine. Good condition. Archie
Blackburn. Clark sville. Ark.

Exchange—Chemistry out lit, wireless cabinet
for $50 bond. Barkey, 39 West 118th St., New
York.

For Sale—Clapp-Eastham type E, 5 K. W
transformer, slightly damaged but in good work-

idition, $1. Brandes trans-Atlantic phones,
A- 1 condition. $8. K. M. Briggs, 26 Albemarle
St.. Rochester, X. Y.

Trade— Electrical apparatus for 4,000 coupler.
ed and van

anon, L. I., X. Y.
\.i\ y preferred and variables. Edward Brown,
Kast Mai'

For Sale—Dynamo, water motor and chemical
and electrical apparatus. Elmer Baseman, 2^2

N. Porter, Elgin. 111.

For Sale—All kinds books, magazines, courses,
disc-records, theatrical supplies, 1,000 feet films.

Send 3c. stamp. Glenn Xewton, Pulaski. X. Y.

For Sale—Complete audion receiving cabinet,
llation transformers, antenna switch, i-inch

Spark coil, step-down transformer, wireless key,
microscope. A. Alger. 214 Arizona Ave., Lorain,
< >hio.

t

Exchange—7 -foot airplane propeller, good shape
Sio; 5-drawer tool cabinet and 150 miscellaneous
tools, $15. Arnold, 2v&2 Lexington Ave., New
York.

For Sate— 15 K. W. high voltage transformer,
with rheostat and switches. Will consider screw
cu'ting lathe or Thordarson as part payment.
Harry Cole, 1515 Linwood Blvd., Okla. City, Okla.
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Phonographs.

Build Your Phonograph. "Perfection" high-
lit y spring and electric motors, tone arms,

reproducers. Wonderful results. Big saving.
Xew catalog and building instructions mailed
for ten cents. Indiana Phonograph Supply Co.,
Indianapolis, Ind.

Build Your Own Phonographs and manufacture
them for profit. Drawing instructions, parts,
price list, blue prints, etc., complete, sent tree

ipon request. Write today. Associated Phono*
graph Co., Dept. E-i, Cincinnati, Ohio.
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Formulas.

500 Formulas, resilvering mirrors, renewing
drv batteries, luminous paint, mechanics' soap,
-.\;c. Catalogue 2c. Ideal, 5501 -E Xorth Robey,
Chicago. 111.

Agents—Sell egg substitute. Big profits for-

mula, $1. W. Smith, 61 Sumpter St., Brooklyn,
X Y.

Invisible Inks—30 formulas, 15c. Hortun P.

Tones, Perry. la.

Formulas, resilvering mirrors, fish bait, how
to make a hectograph, 10c. Each list jc. W.
Clifford, 634 W. Spruce St., Shamokin, Penn.

New Substitute for Eggs. Formula 25c. Walker,
Box 465. Dayton. Ohio.

20.000 Formulas, $1 postpaid.
C. Hanson. Mentor, Minn.

List 4c. Oscar

20,000 Formulas and Trade Secrets, only $1

postpaid. 1,000 for 25c., other offers for stamp.
Clifford Camp Co., Claremont, N. H.
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Letter Specialists.

Letters That Land Orders and Money Orders
written for $4; three for $10. Guaranteed.
Criterion Service, Dept. 3, West New Y'ork, New
Jersey,

Emerson J. Poag, 708 Brandywine. Schenectady,
X. Y., writes powerful letters, folders, booklets.
He prepared several automobile campaigns.
Moderate fees. Free suggestions on sales prob-
lems. Better chance $1 on 10 letters which
netted thousands on automobiles and clothing.
Write him. Today!
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Novelties.

Waitley's Antique Shop—Large collection
"Alaska" Indian relics. Write for list. Worth*
ington, O.

iittu luuitm

Personal.

Are You Self-Conscious, embarrassed in com-
pany, lacking in self-control? These troubles
overcome. C. E. Veritas, 1400 Broadwav, New
York City, X. Y.

liu.stness Opportunities.

Enter 1 im v. Ini-mcss. Earn $3,000 to $6,000
>earl> in professional fees making and fitting a
foot specialty, openings everywhere with all the
trade you can attend to; easily learned by any-

it home in a few weeks at small expense;
no further capital required! n0 goods to buy;
jpb hunting, soliciting or agency. Address
Stephenson Laboratory, 18 Back Bay, Boston,
Mass.

$30.00 a week evenings. I made it with a small
mail order business; continued my regular job
daytime. Free Booklet tells how. 2 cents post-
age. Albert W. Scott. Cohoes, X. Y.

$150.00 per month or more on a $10.00 invest-
ment plus 6 hours hustle daily, no canvassing.
Brewer. 15m St. Emanuel, Hon stun. Texas.

$1 does it. Bank references furnished. In-
vestigate us thoroughly, that's all we ask. Re-
sults count. Our plan $1 down, $2 monthly few
months gives you Warranty Deed to land. May
pay prohts $200 or more monthly. Maps, re-
ports, established facts free. Address, Sourlake
Texas Oil Co., 867 De.Menil, St. Louis, Mo.

Patents for sale. To buy or sell patents ad-
dress Patent Xews-H, Washington, D. C, only
inventors' newspaper published.

Start a profitable business manufacturing
."Puffed Crisp". Delicious confection. Whirl-
wind money-maker. Machine, Instructions com-
plete J6. 50. Samples 10c. Bestever Products Co.,
2+26-E6 Polk St., Chicago.

Make Die-castings. Sketch, Sample. Book-
let and Proposition, 12c. Byrd & Blair. Box
227- F. Erie. Pa. ^
Build Up an Income in Oil—Others are doing

it—Why not you ? Today is the opportunity.
Join our easy monthly payment plan now—it
may mean hundreds in profits. Write for in-

formation. National Oil Drilling Co., Dept. K,
Houston, Texas.

Start a Vacuum Clothes and Carpet Cleaning
business. $150.00 for machinery required. Write
today. General Compressed Air &. Vacuum Ma-
chinery Co., Dept. E, St. Louis.

Dollars Yearly in Your Back Yard. Xo gin-
seng, mushroom dope. Xew ideas. Investigate.
Particulars free. Metz, j 13 Ea?t 89. Xew \ ork.

Victory—Mechanical Toy Soldier window at-
traction. 30 inches high. Salutes, turns head,
points with finger, etc., as set. Well made,
nicety dressed officers, privates. Uncle Sam, etc.

Electrically operated. Does some stunt e very-

half minute or oftener as set and will salute
soldier and pay no attention to other if de-
sired. Representative wanted in each city and
town. Write for prices. The John M. Biggs Co.,
Box. 324, Chattanooga, Tenn.

Chiropractic—The Xew Profession. You can
learn and earn your way. Practitioners earning
$3,000.00 a year and upwards. Proficiency quickly
acquired. Send card for information. Howard
College. 515-25 S. Ashland Blvd., Chicago.

$10.00 a Day tor Amateur Photographers. Ten
cents brings the plan which has been success-
full v operated. T. W. Bilodeau, Lydonville, Yt.,

Dept. 80.

Iceless Refrigerators easily, cheaply built. In-
structions, Blueprints; 4 different types $1.00.

Bachman, Box 57, Fullerton, Pa.

Name, address on a swell knife $1.00, on key
ring 25c, agents wanted. W. Wooley, Peoria, 111.
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Motors, Engines and Dynamos.

Small Motors and Generators from bankruptcy
and receivers' sales. Motors for all phases of
current. Immediate delivery. Less than one-
half regular prices. See display ad on page
150. Johnston, West End, Pittsburgh. Penn.

500 Watt Motors—Modern, efficient; cost me
$10. Investigate! Duplicate! Clark, Barnes Road,
X'ewton, Mass.
Gas Engines—Marine and stationary, rebuilt

and guaranteed. Don't fail to get our price list

before buying. Prices 50 per cent, lower than
others. Write. United Motor_ Repair & Supply
Company. 305-309 Broadway, Xew York.

Wanted—Small gasoline and steam engines,
small lathes, drill presses and other light ma-
chinery. Will pay high cash prices for good
material. Johnston, YA est End, Pittsburgh, Pa.
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For Advertisers.

It Pays to Advertise when Jacobus prepares
the copy. Sales letter $1. Jacobus Advertising
Service, 1073 Sanford Ave.. Irvington, X*. J.

"Quick-Action Advertising—How It Is Building
Business for the Progressive Advertisers of
America"; A little story of results told by the
advertisers themselves—not the publishers. Yon
will be interested in reading this little booklet
which we have prepared for prospective adver-
tisers, a copy 01 which will be gladly mailed to
you upon request. It tells you how to talk
business with 1.000,000 intelligent, interested and
responsive Americans every month—men who
know what they want and who have the money
to buy it. Write for particulars and rates today.
Douglas Wakefield Coutlee, 225 West 39th St.,

Xew York .

Paten t A Horneys

.

Inventors— Send sketch of your invention
ad* garding patent protection. Twentj
years' experience. Handbook on patents sent
free. Talbert & Talbert, Patent Lawyers.
Talbert Bldg., Washington, P. C.

Patents Procured Trade Marks Registered
A comprehensive, experienced, prompt service
for the protection and development of your
ideas. Preliminary advice gladly furni
without charge. Booklet of information and
form for disclosing idea free on request, kichard
B. Owen. 130 Owen Bldg., Washington, D. ('.. or
2278-T Woolworth Bldg., Xew York.
John M. McLachlen, Atty. at Law, Patents,

Trade Marks, Copyrights, 410 McLachlen Bldg..
Washington, D. C

.

M. F. Miller, Ouray Bldg., Washington, D. C,
Patent Attorney, mechanical and electrical ex-
pert. Best quality of work and results. Mod' r-
ate charges. Advice free.

Patent Attorney Electrical engineer, mechani-
cal expert; thorough personal service. Frank
Ledermann. 21 Park Row, Xew York.
James N. Lyles—Patents, trade marks, copy-

rights. 734-I> Eighth St., X. W., Washington,

Patent Your Own Inventions—Save attorney's
fees; we prepare applications; furnish full in-
structions and give satisfaction. Free informa-
tion. Carl Larsen Co., Park Row Bldg., Xew
York City.

Protect Your Rights—Write ior "Record of
Invention" which contains forms to establish
evidence of conception of your invention. Prompt
personal service. Preliminary advice without
charge. J. Reaney Kelly, 732-C Woodward Bldg..
\\ ashingtoii, D. C.

Inventions Patented, trade marks registered,
labels, prints and publications copyrighted, rea-
sonable fees, correspondence solicited, detailed
information free, booklets. Jaynes & Jaynes.
702 Kellogg, Washington. D. C.

Patents—My fee payable in monthly install-
ments. Send sketch for advice. Booklet free.
Frank Fuller. Washington, D. C.

Millions Spent Annually for Ideas!—Hundreds
now wanted! Patent yours and profit! Write
today for free books—tell how to protect your-
self, how to invent, ideas wanted, how we help
you sell, etc. 212 Patent Dept., American Indus-
tries. Inc., Washington, D. C.

Patents and Trade Marks Promptly Secured.
Lowest fee. If not familiar with particulars,
write immediately. Alberto Mendoza, Attorney,
Box 251, Panama, Republic of Panama.
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For Inventors.

600 Mechanical Movements, also illustrations
and explanations of 50 perpetual motions. My
book. Inventors' Universal Educator, 4th edition,
tells how to procure and sell a patent for your
new invention. Government and other costs.
Covers the matter from A to Z. 140 pages ele-
gantly bound. Contains noted Court decisions
on Patent cases. Mechanical Movements greatly
assist inventors—suggest new ideas that might
prove of great aid in perfecting inventions. Tells
how to select an attorney. Has valuable informa-
tion regarding Patent " Sharks, Selling Agents
and Brokers. Price Si, Postage free. Fred G.
Dieterich, 603 Ouray Bldg.. Washington, D. C.

Inventions Commercialized—Cash or royalty.
Adam Fisher Mfg. Co.. 205 St. Louis. Mo.
Inventors join Xational Institute of Inventors,

World Building, Xew Y'ork City; membership
society 1,900 strong; will help protect, develop,
rinance and market your invention. Absolutely
no charge. Write for booklet.

Save Money—I wi'l work out your complete
patent application, including drawings, for $25.
Ready for filing. H. E. Serner, Consulting En-
gineer. Patent Expert, 1431 Broadway. Xew York.
Inventors—Protect yourselves. Record your

idea before exposing it to anyone, even to us.
Write or call. Inventor's Patent Service. 21

Park Row, Xew York City.

Sell or Finance Inventions—Send dime for
sample copy of Money -Talks Magazine. 70-

B

Park Place, Xewark, X. J.
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Health.

Tobacco or Snuff Habit Cured or no pay ; $1

if cured. Remedy sent on trial. Superba Co.,
SA, Baltimore. Md.
Pyorrhea—H. E. Kelty. D. D. S.. M. D., pyor-

rhea specialist for 15 years, has developed a suc-
cessful home treatment for pyorrhea. Purifying,
healing, preventative. Full month's treatment
and booklet $1. Circular free. Dr. H. E. Kelty,
106 Gladwin Ave.. Leonia. X. J.

Cigarette, pipe or chewing habit conquered.
Xature's method. Guaranteed. Write for free

brochure. Edw. J. Woods, TA-300, Station F,
Xew York.
muiKir:
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Instruction

Over 100 Branches thoroughly taught by mail.

For "Free Tuition." apply Carnegie College,

Rogers, Ohio.
I

Continued on page 190

You benefit by mentioning the "Electrical Experimenter" when writing to adiertisers.
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Tricks, Puzzles and Games.

100 Kinds Wire and Steel Puzzles 'Catalog and
leader, rac ; postpaid. Western Puzzle Works,
St. Paul, Minn.

Tricks, Puzzles, Jokes, toys, games, novelties,

doll and cine racks, plays, wiks, stage sup-

filics, escapes and illusions. Large 1417 c.it.i-

ogue free. Oakes Magical Co., Dcpt. 549, Osh-
kosh. Wis.

,

Black Art Hindoo experiments. 1919 edition.

sec. Invisible ink. Free trick. Catalogue each
order, l.inhorst Magic X Shop, St. Louis.

1000 Stage Tricks with 500 illustrations. Cata-
logue, too.; small catalogue free. Hornmann
Magic Co.. Sta. 6. 170 Eighth Ave.. New York.

Magic—Entertain at home. Tricks, puzzles,

novelties. Big Catalogue A «SC Martinka & Co.,

Inc., Harry Houdini, President, 493 Sixth Ave.,
New York City.

.

Magic—Card Tricks—Sensational escapes, jokes
Novelties. Everything in the amusement line.

Large illustrated catalogue of a thousand tricks

free. Write today. Largest amusement goods
manufacturers in the world. Heaney Magic Co.,

Desk 300, Berlin, Wis.

All Magicians are reading the leading magical
magazine. You'll like it. too! Send 25c. for

three months' trial. Sample copy, 15c; one year,

$1. The Eagle Magician, Dept. LL\ Minneapolis,
Minn.
Send Stamp for Trick and Lists. W. Wooley,

Peoria, 111.
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Printing

100 Engraved style visiting cards, 50c: 100

emblem cards, 70c. H. Gregory, Warwick, N. Y.
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Chemicals

Rare Elements and their salts. We have the
metal and salts of Caesium, Arium, Lithium,
Palladium, Rubidium, Thallium, Strantium, Tung-
sten, Titanium, Thorium, Vanadium, Vranium,
Ythrium, Zircanium. Rare Hugars and Organic
compounds such as Furfurol. Arabinose, Dulcit,
Insulin, Lactane, Maltose, Mannose, Dextrose,
Levulose, Xylose, RafBnose. For Analysis we
have a fine grade of Perchloric Acid at $9.25 per
pound; also Osmic Acid at $3.25 per grain. Write
tor particulars. Ziegler Experimental Laboratory,
Rochester, N. Y.

100 Chemicals—Young Man $6—Complete chemi-
cal laboratory. 100 chemicals, as mercury,
iodine, silver, molybdenum, together with 96
others, generous quantities, also chemical glass-
ware, blowpipe, etc. Prepaid anywhere $6. C.O.D.
terms accepted. Full list on request. Borough
Chemical Co., Successors to the Swimmer Chem-
ical Co., 1904 Park Place, Brooklyn, N. Y.

Chemicals—Amateurs and experimenters buy
your chemicals from us and save money. Prices
25 to 50 lower than others ask. Write for our
price list ami be surprised. Jos. Simpson, 3880
Windsor PI., St. Louis, Mo.
Standard Chemicals and laboratory apparatus,

cheap and reliable. June list, 5c. Frane, Eureka,
in.

Chemicals in sets, $11.50 to S46. Write for par-
ticulars. Ziegler Experimental Laboratory,
Rochester, N. Y.
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Miscellaneous.

Big Money—Raise rabbits for us. Belgian,
New Zealand, Flemish Giants. Wr

e sell stock
and pay $7 pair. Express all rabbits raised from
our pure bred stock at our expense. Contract
and literature 10c. None free. United Fur &
Produce Co., Inc., Dept. 63, 3017 Wilson Ave.,
Chicago.

Marvelous! Send for our time-saving multipli-
cation table. Products of any amounts readily
calculated. Handy pocket size card. Price 10c.

(coin) by mail. Remittance with orders. Tabu-
lated Information Card Co., 2040 Chestnut St.,

Philadelphia. Penn.

Closing Out Sale—Get one of our Dollar Add-
ing Machines. 75c. while they last. Smith &
Gates Co., East Troy. Wis.

Typewriting -Neatly and correctly done. Manu-
scripts a specialty. Essays, speeches and let-

ters prepared for all occasions. John H. Owens,
536 East 41st St.. Chicago, 111.

For Sale—Young New Zealand Red Rabbits.
Winner four silver cups this season. Per trio

$35. White, black, chocolate mice, four pairs $2.

Extra female 30c., males 25c. Natural Bridge
Rabhitry, 4464 Natural Bridge. St. Louis. Mo.

Start a profitable business manufacturing
"Puffed Crisp " Delicious confection. Whirl-
wind money-maker. Machine, instructions com-

nplei i' 1 Bestever Products Co.,
2426—E4, Polk St., Chicago.
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For the lluir.

I was Bald. Obtained hair growth by an In-

dian's ointment containing genuine bear oil and
rare plant juices. Many ollnrs have good hair-

growing results. Will send box, postpaid, with
. ioc. John Hart Brittaiii, 150 E. 32nd St.,

BA300. New York.

Books.

Books for Real Live People. Lists Iree. J. E.

i .m, 417 E. 151st St., N'ew York.

What Every Draftsman Should Know. Very
useful booklet. Price uc postpaid. Wack Book-
let Co.. 1043 Patten St., Philadelphia. Pa.

Dear Reader—If Occult, New-Thought and Sci-

entific books appeal to you, send for my catalog,
its free. I have books on Personal Magnetism,
Concentration, Spiritualism, Clairvoyance, Seer-

ship, Will. Mind, Hypnotism, Messmerism, Char-
Reading, Healing. Mysticism. Sue.

Salesmanship, Mechanics. Entertainment, etc.

A. W. Martens, j-49. Burlington, Iowa.

World-Romic System, Masterkey to All Lan-
guages. Six Textbooks, fi.44. French Chart, 37c;

Spanish, m ; Aviation Dictionary, $1.50. French-
English Aviation Dictionary, 61c. Languages,
143 West 47th, New York.

Applied Electricity. Electroplating, motors
X-K.iv, wireless telegraphy. 350 pages, 214 illus-

trations, 60c. Ask descriptive circular. T. Perez,
7.-0 McKinlcy St., Elizabeth, N. J.

Be Healthy! Succeed! Read "Sincere Words,"
1919 Wonder. Original, Practical. 20c postpaid.

Success. 1943 Patton St., Philadelphia, Pa.

Nature Laws every married and engaged per-

son should know. Two volumes complete, 50c.

Over 200 Practical Suggestions for starting your
own business, 50c. Central Company, 599 Ninth
Ave., New York.

To Get Better Pictures: Read the Amateur
Photographers' W:eekly; illustrated; weekly
prize competitions; print criticisms; many
unique features; $1.50 per year; three months'
trial subscription 25c. Abel Publishing Com-
pany, 401 Caxton Blag., Cleveland, Ohio.

Old E. E. Back Numbers: We have some valu-

able old E. E. hack numbers on hand as follows:

1915—Jan., Feb., March, April, May, June, July,

Aug., Sept., Oct., Nov., Dec, price each 35c. 1916

—Jan., Feb., March, May, June, Nov., Dec, price

each 35c. 1917—Jan., April, May, June, Aug., Nov.,
Dec, each 35c 1918—Mar., May, June, 35c July,

Aug., Sept., Oct., Nov., Dec, each 20c 1919

—Jan., Feb., Mar.. Apr.. May. 20c We can fill

orders at once upon receipt of your remittance,
and if you have not these numbers already, now
is your chance to get them, as they probably will

be snapped up very quickly. Experimenter Pub-
lishing Co., 233 Fulton St., New York City.

Blueprints.

All Audion Circuits—See Wireless. Address
"Radio," Post Box 346, Yonkers, N. Y.

Blue Prints— •/, H. P. gas engine, 30c; |4 H. P.

steam engine, 50c; 'A H. P. boiler and engine,
70c; all 3 for $1. Circulars on castings and
engines for stamp. Universal Gas Motor Co.,

364 Monadnock, Chicago. __^
Amateurs—Blue prints furnishing wiring dia-

gram and all data necessary for construction
of (Paragon RA6) regenerative receiver. Price

now $1 postpaid. Radio Research Laboratories,

2148 Fifth Ave., Troy, N. Y.
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Stamps and Coins.

Collection of Coins from twelve countries,

50c Coin Co.. Box 465, Dayton. O.

2000 Different Stamps, complete collection, $1.

Stamp Co., Box 465. Dayton, O.

California Gold—Quarter size, 27c; half dollar

size, 53c; dollar size, $1.10; large^cent, 1820, and
catalogue, ioc Norman Shultz, Kings City, Mo .

Fortunes in Postage Stamps—Start stamp
business of your own. Send 50c for sample
stock, worth $1.50. M. Shedel, 29 Collahie St.,

Toronto, Canada.

Stamps—61 All Different Free. Postage, 3c.

Mention paper. Quaker Stamp Co., Toledo, O.

S00 Finely Mixed United States or Foreign
stamps 12c. Philatelic Star, Madison, N. Y.

100 Different Stamps 10c, ZOO, $25. Michaels,
5600 Prairie. Chicago. ____
Best One-Cent Approvals in America. F. P.

Hand, 1117 So. 60th St., Philadelphia, Penn.

Free—Packet valuable stamps to applicants

50 per cent. Approval. Benj. Forbes, 160 Devil-

liers. Pittsburgh, Penn.

Free Stamps to Approval Applicants. 3c
Il.trl.ind Burgett. 419 Spring St., Lima, ().
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Old Money Wanted.
We Buy and Sell Old Coins. $2 to $500 each

paid. Keep All Old Money, you may have valu-

COtns. Send ioc for New Illustrated Coin
Value Book, 4x6. Guaranteed prices. Ge;
posted. Clarke Coin Co., Box no Le Roy, N. Y.
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Postcards.

Everything in Postcards Live-wire list free.

Worth-while samples 25c. Mention subjects
preferred. Mutual Supply Co.. Bradford, Penn.

Five Prettiest Women Cards—Hand colored,

camera bargain list free. Chas. Durso,
Dept. 41, 25 Mulberry St., New York City.
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Matrimony
"Get Married" Ladies, your description pub-

lished FREE. Write Cupid's Princess. Lock
Box 382. Burlington, Vt.

Wireless.

The Audion Bulb- Its early history and de-
velopment, electron theory and trigger action,
also of blue prints, hook ups for receiving
damped signals using both air exhausted and
gas bulbs, receiving undamped signals and re-
generative circuits, two-step amplifier using
same (A) and (B) batteries for both steps,
wireless telephony with the audion. How to
build a one to one transformer for use in an
audion amplifier. Gotten out by a chief elec-
trician (radio) U. S. N. For the amateur. Price
$2. Address "Radio,'* Post Box 346, Yonkers,
N. Y.

We Fully Qualify You by Mail for the Gov-
ernment first-grade commercial license as a

wireless operator, fitting you for positions in
merchant marine or land stations. Positions
pay $110 and living expenses, up to $3,500 yearly.
Our profit sharing plan guarantees a saving of
10 per cent, on tuition to successful students
and estimated saving of 50 per cent. Free post

f

graduate course in our Washington school, the
argest in America, where we have daily attend-
ance averaging 200 students, expert Government
instructors, and full equipment. Most thorough
course. Illustrated catalogue and details of

profit sharing plan on request. Service Radio
School, Dcpt. E. 902 Pa. Ave., Washington, D. C.

Now That We're Alive Again, Keep Alive
by reading the "Aire News." The "Aire News"
is a monthly amateur radio magazine contain-
ing many novel departments and sure to please
either the novice or expert as it contains live,

peppy, simply written articles interesting to
both. Yearly subscription $1.50 or three months'
trial subscription 25c Be progressive. Send
your subscription, regular or trial, immediately
and receive the "Reopening Issue" which will

be a rip-roaring success. Delay means your
missing much so act now and subscribe today.
American Institute of Radio Engineering,
Omaha, Neb.

Radio Apparatus of Quality—Manufactured to
your own specifications. Radio Engineering
Company, Baltimore. Md.
Amateurs!—Special cardboard tubing, impreg-

nated, for receiving transformers. 5 and 5*4
inches diameter. 25c. per foot, any length.
Postage included. Maier & Company, 335 East
93rd St., New York.

Radio Amateurs—Now is the time to get your
stations in readiness. Everything for the
amateur. Send purple stamp for circular de-
scribing STANDARD apparatus only, at prices
that will save you money. Crescent Wireless
Supply Co., 1500 Lafayette Ave., Mattoon, 111.

Switch Points—Binding posts, switch levers,

and small parts, send 2c for catalogue describing
these and other goods. A. W. Bowman & Co., 23

Church St. (Harvard Square), Cambridge, Mass.

Complete Receiving Sets $8.50, $9.50 and up.
Instruments, parts, minerals. Circular for stamp.
Inquiries invited. Jenkins, 923 Purchase St.,

New Bedford, Mass.

Blue Print Code Charts—All codes; fine for

laboratory. 13c. each, two for 25c A. B. "Lab."
Co., 1315 E. High St., Davenport, Iowa.

Cameras, Supplies—Photo Developing.

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 Developing, Printing, Enlarging ami
Hand Coloring, also copy of Photo Craft Maga-
zine, which will help you make better pictures.
Photo Craft Co., Box 69, Ann Arbor, Mich.

Mail Us 15c. with any size film for develop-
ment and 6 velvet prints. Or send 6 negatives
any size and 15c for 6 prints, 8 x 10" mounted
enlargements 35c Prompt, perfect service. Roa-
noke Photo Finishing Co., 255 Bell Ave., Roa-
noke, Va. __
Special Trial Offer—Your next Kodak film de-

veloped, 5C Prints 2C each. Moser & Son, 1919

St. James Ave.. Cincinnati, O.

Slightly Used Cameras—Bargains. Send for

list. Cameras exchanged and repaired. L. Huber,
1146 Stebhins Ave.. Bronx, New York.

Free—Developing, prints 3!4 x 5V2 and smaller.

2</iC 8 x 10 enlargements, 25c Try us. Gem
Studio. 462 Wabasha St., St. Paul, Minn.

Any Six or Eight exposure film up to post

card size developed and printed, ioc, or enlarge

ment, 8 x 10, your favorite negative, 20c. Special

introductory offer to show high quality work.
Associated Photo Ccx, Dept. 12. Cincinnati, Sta. A.
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.Song Poems Wanted.

Write the Words for a Song—We write mnsi.

and guarantee publisher's acceptance. Submit
poems on war, love, or any subject. Chester Music
Co., 918 So. Michigan Ave., Room 265, Chicago .

You Write Words for a Song—We write the

music, publish and secure a copyright. Submit
poems on any subject. The Metropolitan Studios,

914 Michigan Avenue, Room 113, Cnicago, Illinois.

Write the Words for a Song—We revise poems,
write music and guarantee to secure publica-

tion. Submit poems on any subject. Broadway
Studios, 1970 Fitzgerald Bldg., New York.

Song Poems Wanted Send today for valuable

information free. Hummel Music Co., Clarence

Bldg., Cleveland, Ohio.

Music composed to words. Bauer Bros, (for-

merly of Sousa's Band), Oshkosh, Wis,

You benefit by mentioning the "Electrical Experimenter" when writing to advertiser!.
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Cheap But Good
So Simple a Child
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We Guarantee the
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,1* »rw4kil Typewriter
.'l** JT'i'"

Boys, you can have) Movies at your own home with this latast model

MOVING PICTURE MACHINE
Use* Standard Film* same aa the larger machine* Very •aaily managed
Simply turn the handle. Good Variety of Filma always obtainable

DDIOIT Csmplstt CO aCfa Postpaid anysrhorornlUC ONLY 9-CoOV Including T-o Film*
Est rat films, ISo each pott paid

THIS IS A GENUINE MOVING PICTURE MA<*HINF
and the motion pictures are clear, sharp and distinct
The Moving Picture Machine la finely constructed, me
carefully put together by skilled workmen. It Is made
of Russian Metal, has a beautiful finish, and Is oner
aied by a finely constructed mechanism. The projrci-
Ing lenses are carefully ground and adjusted, triple
polished, standard double extra re Hector, throwing s

my of light many feet, and enlarging- the picture on
the screen up to three or four feet In ares. The
light Is produced by a safety carbide generator,
such aa Is used on the largest automobiles. This
throws a dazzling white light on the screen.

It Is a solidly constructed and durable Moving;
Picture Machine. The mechanUm Is exceedingly
simple and Is readily operated by the most Inex-
perienced. The pictures shown hy this marvelous
Moving Picture Machine are not tho common,
crude and lifeless Magic Lantern variety, but are
llfe-llko photographic reproluc lions of actual
scenes, places, and people whuh never tire Ha
audiences. This Moving Picture Machine has
caused a rousing enthusiasm wherever It was used.

johnson smith a CO.
Oept. E 8 3224 N. HALSTED ST., CHICACO
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BOOK ON
USEFUL KNOTS, HITCHES* SPLICES, ETC,

He- piRtrant Knots Are Msds and whit Thty Are Utca For.
Kncii is Use and Knott to A. old.

A roost practical baodbook giving complete and
Simple direction for making all the most uwful
knots, hlUhes. rigging, splices, etc. Over 100 Ulus*
Iratiooi Ail about wire rope attachments, lashing.
blocks, tackles, etc 37 Heraldic Eaols Illusuiled.
Of mat talus to mechanics, rlsfitn, Caauverj, tojl-
ru'ti Pries JOo p. pd.
Johnson Smltb ft Co., Dept. Be, CHICAGO
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feet long-, which curls and twists about
in a most lifelike manner, frrea aar
bai I5e, pestpilg. JatoMq Imlth & C«.

CIGARETTE ROLLER
• Very neat
And h a n d j .

Weighs less
thansQoarter
of an o u c e.

It makf-a bet-
ter cigarette*
than you can

tl. ...

just the tobacco yon prefer and thus have
leer "smokes than ready made, and
more of them besides sariog about half of
joar mosej. Just try one and make roar
cigarettes jost to y.>ur own liking. Price
onl> lOc or J for 25c postr>*W,«Hth fall
instructions for use. MHRMI SsVTH A CO.

The CONJURER'S CASKET!
m *gXaaT-tas tad g«g»»gggg, far a Wambtf of Mrnsi iaaa Triots

Eo«H.h lor an Entiro Evanlog'g tnttrtajpavent CQC
ANYONE CAN DO THEM

A Jointed iWeoflireletoo
i* inches In beirbt, will dancw.
to music and perform Tariooa
ryraboo* and
tea operator
tSBoa from It, a:

,

be ecaainod by tha spectator*:.
When banded back to tha

Operator ll Is simply plac*-) as

a chair or table, when It
—

'

sn iiiIiii U~ become) endow*; _

more. At tha command of the o
down, stand up. dance, etc. We send full d
w,th each Skeleton. I y the aid of which, aa;
readaij waW it perfann. IQapiitnll.

MIDGET ILLUSTRATED BIBLE
A -nat Carlaalty

Tna Smal'aat
gUMeleasWerM
The Mldret BfbU

1 perfect r»rn, ahd

?.-°-i*i*j TWO fit"'_ DRED ANDFIPTV
PAGES of th* NEW TESTAMENT, profi

'

trate-d. This little Bib la U a ar*nd*r. tl

b.'ina- rood lock to tha owner. Hut be
appreciated, fries, aaly 11 cants. Dkraa

SO nslii — aazaa aialaa far SI.OO er too •*•

OS.00. Good money can be made aellirjr thesa Midrci

E fb lea amonxs t (rvoda , eboreb ac<i aalotaoee* . Stmdaj

stwasli , Uuui, etc. SeaJ fat S few ao4 07 IU

ent eardalWetharU fotmd.; T\e I
wben opeoedaaairL is found to h*»,
nomlnatjooy; The Famous llesmera

*:, wall, clotblnc. e

r The E>iup-
_ -ml, ran is. he*
a Wood, o Ball i*

feDow In yoor d
oains tnc apparatus for seven first- rata tricks, Irsclat

peaiina* Roaa. th.al. when placed
Fnm ala-bt at will: th* ataric Vu. _
placed Inaide. and upon replacing the lid has dJaappea/ed and Is

n* else 'a pocket' : Tba Made Na<1 with which yo-i on
* a-er almost in two; the Wonderf ol Card Tnck

an rrrel^pe. and when, opeoed an entirely differ*
U found.; The Disappea-irir Coin Boa -a coin I* pTacVd [n the 1 ltd* womien barrel. aa4.— -s.a vanished endrrly^ or cu be made to cbanre into a coin of another de-

nied Penny that de6e* the law of rnrritauon isu*c-md* from the palm of
;a, wu,cHn*vlar. ate.): The Glass Goblet ar.d V«ni*hiox Com Trick a coin la dropped

Into a alas* of water, and when the water I* pc-ared out the coin has rannhedJ. With th* seren tricka de-
acribed abore are send full printed Inatnactlon.. for performina; each trick, so that anyons can readily per-
form all tbo tricks to th* treat amusement of their friends or lb* public. Any boy of ordinary inlelliren-e
with thl* Cabinet of Tricki in bi* poaseasion, can rl»« a parlor ent-riainmeit not inferior ba some Mgalar
maaicians. Besides th* tricks contained tn the Cabinet, then are rwrnty-6re other feata and Illusions foil:

e (plained with full non led Internet h-ir.., for which yon can easily make or procure the reeeaearr anwarattaa
AnaonsT them ar* Tb* Mouse In a Psck of Cards. Tha Drawn Card The Hat TricV , Tn Kn~-s s awwttla
Throuyba Table. One Cent Robbed into Two. To Find the Number TV.urht of. Mysterious Weddinr Rir

-

ate. waalao send the secret of performina: three wonderful stare tricks, a* follows Tba Act of Crarai
inr a Woman. Walkmr on the Ceilinr of a Boom, and the r '.»»[- r-raiir, - Lady, torether wii.S an articl*
les^fwemaio and valoabla hioU to anaatrur coaguru-i, pKJCI COW*>H7iT QWLT SO CgWTa.

JOHNSON SMITH & CO.. Dept. C 8, 3224 N. Halsted Street, CHICAGO

:-^-~-mjJur\i The Hewesf Novelty Aerial Balloon
"i *

^ Hi I
^gSW^^^I M

'

l ' ' i .TT^^aWaaw Pli.e. .fnii» i. » w^m. *ns. i. .k. vnr t a hu i

\^±>?*-t_z.^^^SttiitMMMiUj/0^ nxasuswa slitaen Inehes lonsj I* bkJwii*up
w rsen relea*ed. "~- -- '- "

I'FWaRIi. aaVJ

the air ptasaara aeatda tba balloon *-oXr.*N<-
«^x,vlJ»r SS-lnch pi-^ ntfBP H *
raccful Bier thai make* the rotrvtTi WILD WTTR JOT.

JOHNSON SMITH & CO., Dept. C 8,

WITH PAD AND INK. 75c

Here Is the Prettiest rnhber stamp yoo ever aaw. At very
great coat w*a have had this design specially engraved for our

customers, a.nd it cannot be obtained except thioughas. TT>e

deaiirn is ornamental, with floral decorations, with a beautiful

dove In tho upfcr part convey in*r ita messajre of love, the de-

sired name orn.ime and address beintr tastefully displayed In

tbe center. With this robber stamp you can brand your letter

paper, envelopes, postals and other stationery, and the elabo-

rate and unique design will be admired by alt. Placed upon tbe

outside of envelopes, packages and other mail rjTaHer.lt en-

sures their return to tbe sender fn the event of non-delivery for

any reason. It looks very pretry stamped on books, music,

photographs, etc. With each stamp we Include a selMnking
aTtaviriDpad and a bottle of ink for re-inkir« the pad. and the

^JCET of the COMPLETE OUTeT. to box, la

5 CENTS, POSTPAID.

a Professional Musliate., ate,, aq.
After ustor K
MCaa^aoar»l/.0-ly1»*^ava.*^,0BBSs«^iln»CJ..Ca?Ea

SoTora. Ballads. W aides
Noknowledaa '

Cigantic
St.

•Ic la requiradl
' *f th* Vsaas-

Batter Beans
Tha New Ed.bU Vaaatabla W«ndsr

Crows to an aatoniahing «iie. the Beans
tneasuring from 3 to 6 feet long and
veiabmf snylkin* from 10 lo lb Iba. and
eonanore. One Bean .. rufficnl lo, . Urn-
Ue far a**.ral r... . Vara aaUtabU a-

J

Tb. "
'

ry Fls.c e<-t.d-

IOHNSON SMITH A CO. DLPT EB J:n N. HALSTED STREET CHICACO

SHARPEN-M-ALL SA
?^oPrtI

OR

SHARPENS EVERY KIND OF SAFETY RAZOR BLADE
Sharpens the Gillette and Durham Duplex both edges at one time

4LSQ SB.4RP11S THE G£»f J( MOD. £1 ER RE4DY kf.E\KLTTEIt. Mart*
atoss. cuaa; dLin^Tftop stah cm-steel, a*d all others

SHaJtPtN M *LL JTBOeptn. yaw
l» «« Btmtlt SMAVXi, b.1 yaw wal

JOHNSON SMITH * CO. DEPT Efl C34 M. HALSTED STREET CHICACO

^sH Potmend »•
roDwars. also fa*

china, porcalala.

Tha ftneat repairer for Iroowaro. Antawwra,
Enamel ware.etc. Good fi ' "

boiler*, and svery kind c

UJ *tores, broke

D^™t^r^E^ENfT(5 THr: CTRONGEffT STOT IN .THaf'f®'
impler: Jtjst mi. tha powder with w.ler. HARDENS UkE IROht.

.,, ™*ter-prooT You can^ll a bi« hols or . small crack M.Med plae.
thanraew. Raplace, chipped aaaaaaal. iayoo. can do It; FAILllUg LS

Tbrsa artaa, IS cants, 2S cssw

CooVdDotV
flia-piuuf,

f u
IBLE. BeUar acd

Johnson Smith &. Co.. Dept. E8 3224 N. Halsted St.. Chicago

Koif benefit by mentioning the "Electrical Experimenter" -ihcn writing to advertisers.
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SAVE 1/2 - INSTALL YOUR OWN
jiu: : [4 ft «

NIW HARDIN EASY WAY "^SWSrJMS*' co

Reduce the High Cost of Building
Plan and Install Your Own
Plumbing and Heating System

Our new HARDIN EASY WAY enables any
electrician, carpenter, contractor, builder, or

farmer to easily install a complete, highest-grade

plumbing system. Forty years' experience sell-

ing plumbing and heating goods direct has quali-

fied us to supply material equipped with patented,

easily-adjustable connections that any handy man
can install himself. Our method is perfect,

simple and easy. It will enable you to save on
time, labor and materials. It will reduce your
installation expense ONE-HALF.

Send for Handy-Man Book
This big, valuable, instructive book contains practi-

cal and exclusive information of value to every handy
man. It explains the new HARDIN EASY WAY of

installing; it tells you in advance what your plumbing and heating will cost; it gives you suggestions on
what fixtures to select and how to install them.

This 256-page HANDY-MAN BOOK will help you save money, time, material and labor, because it will show you
fully how to put in your own plumbing and heating by our new, modern and quick method. It contains a complete
line of new designs in guaranteed plumbing and heating outfits with the latest improvements, water supply systems,
sinks, pipes, valves, fittings, etc. Over 1 0,000 different fixtures and supplies are illustrated and described in this

remarkable book. You can't afford to be without it.

W(\ frnpncp ^rtflTCfl ^e nave spared no effort and have gone to a great expense to compile this valuable
r^ r book. With economy still a national necessity, it would be unpatriotic to send this

expensive book broadcast to non-interested parties. Therefore, we request a temporary deposit for each copy of 25c
which we refund on first order or we send our Bargain Bulletin Free. Send today, our easy method and prices will

astonish you.

Hf>lrt Ynil Plnn nnrl In ctnll Send us a sketch or plan of your plumbing and heating jolnCip I OU nan ana install Qur ineers will show you the easiest, cheapest and mo

Hardin-Lavin Hot Water Boiler

Let Us .«,»wf#> m wm m »«•« •**.*• **«.w«.m.*«. Our engineers will show you the easiest, cheapest
practical way. We furnish clear and easily understood plans FREE. If necessary, we will loan you the tools.

ob.

st

CUT-TO-FIT METHOD
Even if you intend to employ a practical plumber, your

big saving by using our products and "New Method" will
surprise you. Our simplified systems are fitted at the fac-
tory for the exact job for which they are intended. Any
handy man with a few ordinary tools can easily install our
plumbing, water supply systems, pipeless furnaces, hot
water or steam heating plant this cheap, easy way. No ex-
perience required. We even furnish the necessary tools if

desired. Every fixture we ship is guaranteed to give satis-

faction. We will replace without cost to you any part or
parts that prove defective or unsatisfactory.

40 YEARS IN BUSINESS
at the same address. $500,000 plants behind our guar-

antee. Send the attached coupon now for FREE
HWDY-MAN BOOK and full particulars.

HARDIN-LAVIN CO.
4510-20A Cottage Grove Ave., Chicago, IIL, U S. A. Hardin-Lavin W Supply System

Ye* benefit Electrical Experimenter" whet 't<iers.
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Flexible

Covers

Handy

Pocket-

Size

Volumes

Hawkins P\wki« [Hawkins

Elfllllirill. LElECTRICAt luMHi;

lecTncal flan
Wants These Books
rand we ship fhem FDaTa?
for your inspection rKtt

#*^

Hawkins 'tali Hawk Hawkins IHawkis [Hawkins!

ElECMMJ fflFflRITM? EUfTRIfkl llFfTRIfAl IF.i.Frmrwf IFlP

ESEa Kg 31 |}«h [
M^| [«$& ^4 m^ gg? FS Ml 9S3 c«5 ^f fe-fe b~d Ss

;
gsg n

".OS, INSIRUHIIW; .STOMCQ &ik{!it|]|B i°»»L"
£"S

t MEnsuRIKC TEUFKONEJ . "^r i
'™)M08|US

, |R|rf|tENCI= rn lICHTINGj ICN |T|0N

10

Volumes

3500

Pages

4700

Pictures

$1Per
1 Volume

$
1

Just what you need to know to succeed in ELECTRICITY
EVERY 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 some new electrical problem almost every day. The
information you need to help you in your every day work is in

HAWKINS
ELECTRICAL GUIDES

These bunks place electricity at your finger ends. They cover every imaginable
subject, principle, theory, problem, trouble, and way of doing things electrically.
Every subject is Indexed so thai 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
—only what you need to know—chock full of up-to-the-minute electrical knowledge.
The guides are a complete course in electrical engineering. They will help you in

every detail of the day's electrical work. You can't ask an electrical question that
Hawkins Guides can't answer.

Pocket-Size Flexible Covers

What Electrical Men Say
Helped Him Make Good

"It in only right for me to
mend highly the Hawkins Guides, for

they have been of the
me In placing me In my

present position as Superintei
iction Department ol one ol

Ohio's largest Electrical Companies.
I would like to see every man have a

set of Hawkins Guides
"

ECnecb.1 I olumbus, Ohio.

In the Naval Electrical Dept.
"The Hawkins Guides are greal

help to me in the Naval I

Department, n aid] I he]
thoroughly.

"

C. .h I

U. S. Receiving Ship, Brooklyn, N. Y

Superintendent
"I am now superintend.

n

Dunnville Hydro - Eli

and Hawkins Guides wire a great
help to me in holding down a re-
sponsible position."

\V. FJ. Swartz, Dunnville. Ontario.

Wireless Operators
"I have worked wireless for ten

years—but I wish I had tin

years ago, as they have saved me a

great deal of trouble." H. Marshall.
Steamer M & B Ni .

Walkerville. Out.

The hooks are small enough to slip info your coat
-handsomeh bound in flexible black cow

you can carry each volume with you until yon have
.; iis contents 3,500 pages of actual information

and 4,700 illustrations. Once you see these books and
m Into actual use you will never again want to be

without them. Try it at our expense.

SEND NO MONEY
Tt will cost you nothing to receive these books—to look

them 0' iu can think of
them in your work— atudy them—pick up some

information that will increase Four earning ability. We
will sine you the entire set of 10 volumes entirely FREE.
This is a sign "i our confidence In the guides. Pure

isted. Keep them foi

seven das ind. If you isl you can't get
along without them, return them to us and owe us
nothing,

you decide I

$1.00 down and remil the ba] in© ol i

payment of (1.00 a month till paid for.

upon to get the books. It will
i

many times over.

THEO. AUDEL & CO.
72 Fifth Ave. New York, N. Y.

No.

READ THIS PARTIAL LIST OF CONTENTS
No 1 Contains 348 paces, :>ss illustrations. ei> i1,w* x signs and symbols

—

static and current electriciu—primary cells and insulators—resistance and
conductivity—magnetism— Induction coMb—dynamo prh

es of dynamos—armatures—windings—commutation

—

brushes, etc.

M*x 2 Contains 148 pages, 394 illustrations. Motor1,u* "• principles—armature reaction— motor starting

—

calculations— brake horsepower—selection and inBtallai
I

dynamo and motors galvanometers standard cells—current
measurement —-resutano measui watt-
meters—watt hour meters- -operation Of dynamos—operation
of motors, etc.

o Contains 300 pages, 42:; Illustrations. Dlstrihu-
** tion systems— wires and wire calculations— in-

side, outside and underground wiring—sign Bashers— light-
ning protection— rectifiers— storage battery systems, etc.

M« A Contains 270 pages. 370 illustrations. Alumat-
1 ~*'» ™ ins current principles—alternating current dia-
grams—the power factor—alternator principles— alt. n
constructions-windings, etc.Mrt C Contains 320 pages. 614 illustrations, AC U11U* "* —synchronous and induction motor principles

—

A
mutator motors—induction motors, transformers; ;

construction, connections, test*—converters

—

recti lei- etc

No fi Contains 298 pages. 472 illustrations. AlternatingiW* u current systems—switching devices—circuit break-
ers—relays— lightning protector apparatus—regulating '!

- synchronous condensers-—indicating devices- -meters— power
factor indicators—wave form measurement—switch boards, etc
TUn *J

Contains 316 pages, 379 Illustrations. Alternat-
*'**• * ing current, wiring

i

>— turbines

;

management, selection, location, erection, testing, running.
. etc.

No ft Contains 332 pages, 436 illustrations. Telegraphm*. v —simultaneous telegraphs and telephony—wire-
less — electric bells — electric lighting — photometry, etc.Mn o Contains 322 pages, 625 Illustrations. Elec-I1U* ^ trie railways—electric locomotives- -car light-

ing- -t mi ire car operation—miscellaneous applications— _^*k
motion pictures—gas engine ignition—automobile self- e^r
starters and lighting systems, electric vehicles, etc a
N ft If) Contain? 513 pages. 599 illustrations. ^9
1 "' Elei cranes -rumps— air eom-

electrii beating electric welding— ^^
Boldering and brazing — Industrial electro- ^plysis— electro plating—electro-therapeutic .

-X-rays. etc. ^J

THEO.
AUDEL
&CO.

72 Fifth Ave.
NewYork.N.Y.

Also a complete 126-page ready
ce index of the complete ^b

library. This index has been
planned to render easily ac- ^ Please submit me ror

Cessible all the vast infor- ^T examination Hawkins
mation contained in the ^b Electrical Guides (price

10 electrical guides. W %\ each), ship at once, pre-M paid, the 10 numbers. If satis-

factory I agree to send you $1
500 cross refer-
ences You find

'

what you want dsr
Within seven days and to further

to know
Btantly.

mail you %\ each month until paid.

Signature.

Occupation.

Employed by. . .

.

r Residence

Reference E
.

F. .tune

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



UnparalleledOpportunities inthe
New Field ofElectro-Technics !

nnouncing a New Specialized Course of Electrical Instruction to Train

Jen for This Newest and Biggest Field in the Electrical ProfessionMen

FOR years there has been developing in the industrial life of this country a wide commercial gap between the skilled,

technically-trained Electrical Engineer and the "apprentice-trained" Electrician. At the top of the electrical pro-

fession has stood the Engineer—at the bottom, the Electrician. And in between has grown up a tremendous field

of high-salaried industrial positions calling for technically-trained electricians—the field of Electro-technics! Thou-

sands of leading industrial concerns today are looking for men who can till these higher-grade electrical positions-

men who can qualify as Power Plant Superintendents. City Technicians, Electrical Draftsmen, Testing Room Fore-

men. Supervisors of Maintenance of Electrical Motive Equipment, etc.—Electro-technicians!

You boys who are interested in an Electrical career—you men in the electrical trade who are handicapped bj

V lack of technical training

—

here is your biy opportunity!

*<̂%
Become An Electro-technician—Thousands of Liberal-Salaried Positions

Opening Up All Over the Country in This Big, Uncrowded Field
\ %y Now is the time to start vour training—with a tremendous nation-wide industrial reawakening right at

SEND
ME
THIS
BOOK

s
\VI am interested in

the bi« success-oppor-
tunities offered in the
new field of Electro-
technics. Send me a copy
of Booklet

- technician
Factor In Modern Industry.'

It is of course un
request places me under no obligation.

hand

—

with the most stupendous skilled-job market in history awaiting you wheit you graduate! Already

the first signs of the new industrial era are on the horizon. Rise to this world-epoch opportunity. Fol-

low the example of the thousands of men of all ages in all walks of life, who at the close of the Ci\il

War revolutionised their entire life-careers in the great commercial readjustment that followed the

War of the Rebellion.

„,
The Only School in the Country That Offers This Specialized

Electro-technician Course
Nowhere else can you at present secure this valuable, specially-arranged, condensed

course of Electro-technical training—training that is thoroughly sound and practical from

start to finish—training that combines work-shop, laboratory, drafting-room and r

tion-rootn instruction in equal measure and in efficient daily sequence.V*
\

Name

Address

n Tr i

Entrance Requirements
The course is open to all applicants who have

at li mon grammar school i
I

Hon or its equivalent, All completed High
School work in studies essential I

gineering, such as Mathematics, Ph)
I hemistry. etc., will In- I

to student on entering. Su< !

dents will be given advanced
standing thai will

to complete the course in

one-half to three-fourths
the regular time, accord-

ing to the nunitx-r of

V o*

Next Term Opens July 1st

Classes Forming Now

Quick action is necessary as the I

;.„ts th.it • immodated in

hi is limited. So don't dels;

it your calendar —note the date clip the

,t the left and some day you'll be

looking iKick t.. this day and congratulating

and over again for taking tin-

licld Electricity has

ever offered I

SCHOOL OF ENGINEERING
OF MILWAUKEE

91 373 Broadway, Milwaukee, Wis.


