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/=% BE A CERTIFICATED

I WILL TRAIN YOU AT HOME

ELECTRICIAN

S A

\J

A REAL POSITION LIKE THIS—FOR YOU

The country neceds thonsands of trained. Certificated
Electricians to fill good positions—and at big pay. It's
all a matter of knowing how, and | will teach vou by
up-to-date. modern instruction.  You can learn a1 home.
withow interfering with vonr regular work. by my highly
successful method of Home [ustruction in Practicul
Elcctricity.

Prepare NOW and be ready

in a few months to earn your
$46 to $100 A WEEK

Send for this Book

My hook, “HOW TO BECOME AN EXPERT ELEC-
TRICLAN,” has started thousands of young men on the
way to splendid success. .\ new cdition of this has just
been printed. 1 want every young man interested
in Flectricity to have a copy. and will send vou

one. ABSOLUTELY FREE AND PRE-

PAID. Write me today.

How I Train My Students

\s Chiei Lngineer oi the Chicago

s °%04, Engincering \Works | know ex-
4, ‘5_,‘9 actly the kind of training a man
e ’vvoo needs to enable him to get and
‘. o g N hold goad positions. and to
%, € ¢arn big pav. 1 have trained
7 Sa hundreds gf aaen who are
S holding -sspléndil -~ elec-

. /q}d‘ trical jobs.
e I give each of my
w % students personal

attention and a
complete  and

YOU CAN DO IT

o benefit by mentioming the * Electrial Laperimenter  sehen s ng 1 ad

thorough training. 1 give him a SPLENDID ELEC-
TRICAL OUTFIT FREE, and nmch of the truining is
done by actual work. \When my students graduate and
receive their Certificate. they are ready for a real posi-
tion. But still more, at any time vou 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 vour cdreams come
true. You've got to study-~to learn. A man is worth
possibly $2 or 83 a day from his neck down—aund no
more ; but there is no {unit 10 what he can be worth from
his neck up.

A traincd mind is what gets the big pay. It is this
training that vou need. and I can train vou in a few
months.  .\re von ambitious to make a real success—
then send me the coupon—today.

Electrical Outfit FREE

To cvery student who answers this ad 1 am giving a
Splendid Electrical Outhit of standard size Electrical
Tools, Instruments, Materials, etc.. absolutely free.
T'urthermore. to every Electrical Student | give a truly
valuable surprise that I cannot explain here.

Free Employment Service
I am continually receiving requests irom emplovers to
send them trained Electrical men. 1 assist my students
to secure good positions. 1 keep in tonch with them for
vears, helping and advising themn in every possible way.
Write Now—Don’t Delay
Delay never got vou anvtlung.  \ction is what connts,
Get started—and get started now. \Write me, or send
e the coupon. right NOY,

L. L. COOKE, Chief Engineer

CHICAGO ENGINEERING WORKS
441 CASS ST. Dept. 26 CHICAGO
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s Learn FLECTRICITY
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EIECtrchU, RIGH"!'f befokre you there is pictured a compact NOT
set of books which contains all the information

das eX.pe_I'ts you require to advance to the highest positions in ONE

A’HOW ]t — the world of electricity. No instruction, no con- CENT)

sultation by correspondence is necessary. The cn-
tire subject is before you, clearly written and clearly illustrated. IN

Whether you have spent years with clectricity, or are a mere be-
ginner, CROFT'S LIBRARY OF PRACTICAL ELECTRICITY will
enable you to master modern practice, and fit you quickly for onc of ADVANCE
the thousands of responsible positions now open to those who are ¥
properly trained in electricity.

In iwenty years’ practlee Terrell Croft has learned
many things about clectricity. As apprentlce, as llneman,
as draftsman, and finally as electrical engineer with the
Westinghouse Company, he has learned the priactlcal
man’s wants.

With his own practieal expertence, and with the co-
operation of a score of other authorities. he has com-
pleted what 1s considered the most valuable study and
reference course ever altempted.

No other sel of hooks or course of Instruction ever
adhered so closely to aclval work. Nothing else of the
kind ever told so vividly the story of electricity as

8 CROFT'S
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ASET 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, ail charges prepaid, for ten
days’ free use. The books are pocket-size. Carry
one or 1wo with you to work, and look them aver
evenings. Test their usefulness by using them in
connection with your work. Keep them tlen full
. days. Then rteturn them at our expense if you think
they wiil not emable you to know electricity as experts know it
]Pardonlr $2 per month for cight months if yow are thoroughly
pleased.

permonf/] This ts your opportunity. Wil yon grasp 1t?
for8months
fora complete
electrical

education MeGraw-Hill Book Co., Inc.
239 W.39th St., New York

MeGraw.HUll Bogk Ca.. fne., Gentlemen:—Please send me the Library of Practical Electricity
New York. N Y. (shipping charges prepaid). for 10 days’ free examination. If satis:
Gentlemen: _The CROFT LI factory | will send $2 in ten days and £l _por month until $16 has
BRARY OF ELECTRICITY been paid. If not wanted, [ _jieicleemei g cturn  shipping

reached me March 3 and more instructions.

{Ihan calrnr:: uphto Ty :xnef]:ta-

ons. ave been In the elec.

trical busincss for fifteen Yyears. Name

aI"dt }“"iwu e ge_'peraI“ rgnﬂw

electrical books. Terre roft's

e rar I the best 1 have sver Home Address ...... ff....... Ly - Rdiopcc . g Dakals . . .

had the nyl'lasuru‘ 01' examining. c

ours truly. i SHATC. cmvmevia oA & Lagd bimlalele ohalels o oo o ake

e E‘PWARO b oFF, ity and State....... Q. oiieniii e LROER L
-3rd Avenue. =

Asbury Park. N. J. Where Employed ... QN 7P P v+ -nneovononens

Occupation  ........ccovu.un WY R Jp F.Ex-6-19

Vou benefit by mentioning the “Electrical Experimenter” twhen writing to advcrtisers.
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IN 1904, during Army maneuvers in Cali-
forma, 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 aérial. 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

“aérial”.

The m\-em:on. while important, received but scant no-
tice, even in the scientific press of that day. Indeed, the
majorhy of radio people knew very litile about the in-
vention, and those who did know considered the tree
aerial as a freak, along with the bed-spring aérial 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, Frauce, ltaly and Germany, using nothing but
rees for his aérials. But that was not all. He demon-
straled that it was just as easy to send radio messages
over a tree as it was to receive them. Indeed this holds
tru¢ not only for telegraph messages, but radio tele-
phone cominunication has been actually carried on be-
tween trees over a distance of three mules! So far no
attempt has Lieen made 10 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,
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That this system proved of immense value during the
war can be readily tmagined. Qur 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 acrial was needed for their radio
work ; code messages flew back and forth from the mast
extended points of our lines, right under the Germans'
noses, who never suspected innocent-looking trees as
being the carriers of pricetess information.

General Squier thinks that the tree aérial 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 lengti
of such an aérial! 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 1o 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 10 “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.
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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.

Chartes F. Haaned
423 GRANITE BUILDING

ST. LOUIS, MO.

You benefit by mentioning the “Elecgrical Experimenter” when awriting to advertisers.
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TREAT YOURSELF

£ With The
Wonderful

Health Restorer

IOLET
RAY

You Can Have Bodily Vigor, Success-Attain-
ing Energy, Attractive, Healthful Beauty

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. Loof over list of treatments below, Send for particulars.

How Violet Ray Benefits Painless Electricity

Electricity from your light socket is Science has modified electricity that
transformed into health and beauty- the weakest may stand its force with-
giving Violet Ray-—powerfully effec- out fear or pain. Every tissue and
tive, yet gentle, soothing, perfectly fibre is saturated, patient experiencing
safe. Voltage is raised from ordinary  only a sensation of relief, as if standing
lighting current to thowsands of volis, in a ray of sunshine. Violet Ray high
giving tremendous penetrative force. freguency has no comparison with old,
The irresistible, crude, electrical
revitalizing pow- batteries and
e&s IOf RReuul:jc > ° sEhocking currt:l'nEi
tolet ay are R l f v l t R very jar an
carried at once to enu I e lo e ay shock is remnoved.
every nerve cell, The effects are

fibre and part of HIGH FREQUENCY GENERATORS marvelously

Now made
simple and
perfectly safe

AR
TREATVRNT
- sats WD PR X~

T vkl L = body. Blood is rapid. Relief can
ot S T == J 1 enriched and be given in one
.-’_:-'_-_,"_-',-'f.-".:_-'__-_-:.".““z,,—-: ‘ R i e BT purificd by a flood of oxygen, giving or more treatments. Often cures
e e e ot 2T, added vitality and strength. As- are accomplished in that time, It
i T DA S RIT similation and digestion improved— is positive and certain in action.
e — T functions restored to normal—extra If you value your health, and want
e ot et T s e

i
t

supply of fresh blood quickly brought to keep or restore your good looks
to area treated, removing congestion and gain vitality, throw away medi-
and supplying nourishment. While re- cine bottles—take this sensible, scien-
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] lieving pains andaches, themanifest re- tific means. Violet Reys work with
v sults of disorders, it nature. Every
COUPON FOR B O OK BESSis e day's delay
. X il seated cause; com- Offered on a Most Liberal makes relief more
ll and Special Information bines the benefits of TRIA PLA difficult.
0 electricity.  vibra- L N Send for Book
v RENULIFE ELECTRIC €0.. tion, exercise. Learn the Wonderful Bencfits Ie"“';r OOR=
€37 Marauettc Bldg.. Detroit. Mleh, stimulation and by Actual Use zt, ““Health va
Pleass send without obligation, your book “"Health.” explain. oxidation. Violet Ray.”
::‘u‘l :‘l?{:tl_ml::‘r .l:el:’lT&m-p‘]vluh lRen'ulll:n(kudlégn: also giva
1 opplicatioo for alments €hecked below . .
1
TREATS SuccessruLLy : RENULIFE ELECTRIC C0., 637 Marquette Bldg., Detroit, Mich.
R Ll T CANADIAN RENULIFE ELECTRIC CO RES
. Anem) «F3lling Malr «.P3InIn Abdemen ADIAN REN ELECTRI
< Asth . o ' o SALES REP ENTATIVES
__A:-urTa‘mlrwb "F':l'-‘l':uc‘a ..P:r';?yﬁ!'" 237 Netting Bldg,, Windsor, Ont. WANTED
..Baldaness ..Coitre e Pllea -
..Blarkheady .- Gout Plmples
Brato Fao v- Haemorrholds .. Pyorehen
Broachitle <. Hby Fever . Rheumativm
..Bunlons ««Infanthie Paraty. .Seary
Brulses s .. Selafles
o .(c::t::rn ..:-n:u:.:lll ..Ehln .I,)Iunu 1
. Lumenes s, 00r0 THhrodt and
. .Ch)l Fo -
o Dln:'r’ut;. ..'l::lev::‘:u':' AG ..S:r:;::l Dikasc /\ ey
. Deatness and €ar ..Nerv@us Affec. ..Joathaehs N
Disesses ons Wesk Eyes 0 i ZA
«.Etremyg s Neuralgly o WHnhiea H '
.. Enlsraed Prostate ,.Neuritls WA 86d Moles 8 ( Pt
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b} Inhaling ozone. For
AGress, .. .o viarieiatireiiiostonooiiorisiisinnins 1
........ R WG ey TErn ey (s Catarrh, throat and Treatment for gen-
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. general tonic cffect
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New Stomachs for Old
In 48 Hours

HOUSANDS 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
re-made in from 48 to 72 hours! They
enjoy their meals and never have a
thought of indigestion, constipation or
amy of the serious illnesscs with which
they formerly suffered and which are di-
rectly tracealile to the stomach.

And these surprising results have been
produced mot by drugs or medicines of
any kind, not by foregoing substantial
foods, mot hy ecating specially prepared
or patented foods of any kind, but by
eating the plainest, simplest foods
correcily combrned!

These facts were forcibly brought to
my mind by Eugene Christian, the emi-
nent Food Scientist, who is said to have
sucoessiully treated over 23,000 people
with foods alone!

Az Christian says, man is what he
eats.” What we take into our stomachs
tlay, we are tomorrow. Food is the
=purce: 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
ihat we regard as harmful have the most
fopd value.

Bui perhaps the greatest harm which comes
from eating blindly is the fact that very often
iwo perfectly good foods when eaten at the
same meal form a chemical reaction in the
ttomsaclh and literally explode, liberating dan-
perous {oxic poisons which are absorbed by
the hlood and circulate throughout the system,
forming the root of all or nearly ail sickness,
the first indications of which are acidity, fer-
mentalijon, gas, constipation and many, other
svmpathetic ills leading to maost serious con-
EEQUENDEE.

And yet just as wrong food selections and
combinations will destroy our health and ef-
ficiency, so will the right foods quickly create
and matintain bodily vigor and mental energy.
In my talk with Eugene Christian, he told me
of some of bis 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-

HRISTIAN

By R. S. Thompson

ly reflected in his ahility to use his mind. He
was twenty pounds underweight when he first
went to see Christian and was so nervaus 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 )hs.
In addition to this, be acquired a store of phys-
ical and mental energy so great in comparison
with his former self as to almost helie 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 whase
only aother 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
bhe 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 ajl 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 bee
traveling with his doctor for several years in
a search for health. He was extremely emaci-
ated, had chronic constipation, Jumbago, 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 evesight, hear-
ing, taste, and all of his mental faculties be-
came keener and more alert. He had bad no
organic trouble—but he was starving to death
from malnutrition and decompasition—all
caused by the wrong selection and comhination
of foads. 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
whase cases he is unable to handle personally
that he has written a little course of lessons
which tells you exactly what to eat far health,
strength and efficiency. This course is pub-
lished by The Coarrective 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, hut 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 $3.00, 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.

FPlease clip out and mail the following form instead of writing g letter, as this
is a copy of the blank adapted by the Society, and will be honored at ance

Sutteseurneuen

CORRECTIVE EATING SOCIETY,

Dept. 1646, 443 Fourth Ave., New York City.

You may send me prepaid a copy of Corrective Eating in 24 Lessons. 1 will either remail

them to you within five days or send you $3.

You bencfit by mentioning the *'Elcctrical Experimenter” when writing to advertisers.
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Six Assorted Test-Tuhes

It contains the follo
ing 44 chemicals:

Alum Al (SO,), (NH):SO,
Antimony (powdered) (5b)
Ammonium Aqua
(NH;+ H:0)
Ammonium Carbonate
(NH,)q CO,
AmmoniumChloride (NHec) {1l
Ammonium Sulphate
(NH,), S0,
Barium Chloride (BaCl,)
Borie Acid (H,BO;)
Brimstone (Sulphur) (S)
Calcium Chloride (CaCl,)
Calcium Oxide (CaO)
Calcium Sulphate
(CaS0,2H.0)
Charcoal (Carbon) (C)
Chloride of Zine (ZnC!,)
Copper Sulphate (CuSO,)
Ferrous Sulphate (FeSO,)
Ferroua Sulphide (FeS)
Clycerol (Glycerine)

sHz (OH) 4
Hydroehloric Acid (HQ))
lodine (1)
Iron Chloride (FeCl)
lron Oxide (Fe.O;)
Lead Acetate Pb (C;H:0.)-
Litmus Paper
Magnesium Carbonate
(MgCO;)
Manganese Dioxide (MnO.)
Mereury (Quicksilver) (Hg)
Nickel Chlaride (NiCly)
Oxalic Aeid (H,C,0,)
Sodium Bicarbonate
(Na 1)
Sodium Borate (NaBO.)
Sodium Carbonate (Na.,CO;)
Sodium Chloride (NaCl)
Sodium Nitrate (NaNQOy)
Sodium Phosphate
(Na,HPO,)
Sodium Sulphate (Na.30,)
Sodium Sul{hite ({Na.SO;y)
Stannoua Chloride {SnCl.)
Sulphate of Nickel (NiSO;)
Sulphete of Zine (ZnSO,)
Sulphurie Acid (H.SO,)
Tin (Cranulated) (Sn)
Zinc (Metal) (Zn)
Zinc Carbonate (ZnCO;)

The following apparata
are furnished:

One Standard Wagshhottle

One Alcohol Lamp

One Conical! Glass Measure
One Erlenmeyer Flask ]

One Glass Funnel
One Delivery Tuhe

One Test-Tube Halder
Ten Sheets of Filter Paper "
One Glass Dropper
One Spoon Measure
GClass Tubling

ne book contslning Trea.
tise on Elementary Chemls-
try and 100 Chemleal Ex-

periments ta be perfarmed
l_ with thls outfit,
o

1
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"zt Joy of Father and Boy.”
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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) pnt up in appropriate wooden
boxes, glass bottles, and hermetically closed jars. The
acids are put up in glass bottles, with ground-in glass
Stoppers aud there is 2 sofficient quantity of chemicals
supplied (mostly onc to two ounces) enough to make
dozens of experiments with each. See list of Chemi-
cals herewith.

The apparata furnished are all of tbe best obtainable
make and of standard laboratory size and shape.
list of the 17 pieces of apparata furnished with this
outfit is printed also herewith.

he Instruction book is a real Chemistry Course
for the Beginner. Some of the Contents are: Divi-
eion 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 Lahoratory
Operations; Glase Working; First Aid; Firo Ex-
tinguishers; Experimenters’ Aphoriams, ete.

A good part of the book is devoted to Weights and
Mecasures. The Metric System, the English System
and the U. S, System are fully explained.

The following tables are furnished: Symhbols and
Atomic weights of the Elements; Measures of Weights,
Volume, Capacity and Length; Per Cent solutions;
Conversion of Measure expressed in parts; Poisoos
and their antidotes; Technical and common name of
chemical suhbstances; Formulas for Cleaning various
snbstances, 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 bundreds
of interesting hints and formulas.

The price is still $5.00

Shipping Weight 10 Ibs.

(Can he shipped by Express only.)

Send your order today la:

)

TRADE MARK

THE ELECTRO IMPORTING CO., Mfrs.

231 FULTON STREET

NEW YORK CITY

TRADE MARK

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

mentioning the “Electrical Esperimenter” when writing lo advertisers.
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ow 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

HO would ever have thought that
‘;‘/ a $100,000 increase in my business

would come from a simpie 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 1 learned
from David M. Roth, the famous mem-
ory expert, how to make my memory do
wonderful things that I never before
dreamed possible.

1 consider the evening I met Mr. Roth one
of the most inomentous in my life. It was
at a dinner of the Seattle Rotary Club. Afr.
Roth was present and started his exhibi-
tion by asking sixty of those present to
introduce themnsclves 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 tlie 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 tean-
time had changed seats and mixed with
others present.

After the meeting, ] 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. [ 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
1 have done for my own. 1 have recently
fnished work on a simple and practical
course through which anyone can imiprove
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 ail 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
tharge.”

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. Lows 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 (savs 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 ali the way through. 1 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 fascimating as a
game. | hated to put it by that evening and
surprised my wife by repeating backwards,
forwards and all ways Afty 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 mouth.
And the further 1 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 notwo, my memory behoves so efficiently
that my business has felt the impetus of
my incrcased mind power and has respond-
ed in a joyously lucrative fashion. 1Vithin
the last six months my sales have jumped
up $100,000—with no “war-baby” or cxter-
nal force to boost my business.

The reason I know that my business ex-
pansion is due to my own increased power
is that ! 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. 1 now
remember and apply all that I have heard
other people have learned. Nothing slips
my mind that can be used to soine 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.”

! now seize many golden opportunities that
before would have slipped by and been owmt
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 myseif.

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. [ {eei
that telling my story to the readers of The
Electrical Expcrimenter Magazine is only
a small payment for what the course has
done for me. Any power that can increase
a man's bnsiness $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
atone am I happy to be able to tell my story
as it happened, but 1 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, [ feei
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 2 man’s name twenty seconds. He
forgot so many things, that he kmew he coutd not
succced unless he did learn how to remember.

Today there are over ten thonsand 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
cqually *impossihle” things tbat 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
on have an opportunity to see in your own home
ow easy it is to double, yes triple your memory
power in a few short hours, that they arce willing
to send the course on frece examination.

Don't secnd any money. Merely mail the conpon
or write a letter and the complete course will be
sent, all charges prepaid, at once. {f you are mot
entirely satished 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 beforce 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
sever lessons. I will either remail the course to
you within five days after its receipt or scnd you
$5 in full payment of the course.

BIBIE 0000000 RIEEL (00 o 4o MU
Address

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers,
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Master Electricity By
Actual Practice

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

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

The 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

i No previous knowledge oi electricity, mechanics or mathematics is
necessary to take this clectrical course. You can begin the course now
and by steady application preparc 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. 1f you can’t
call, send now for 64-page book—it’'s FREE to you

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

1
]
Please send FREE and without obligation 10 : NeW York
|
1
|

- Electrical School
29 Weft 17th Streiat, New York 3

You benent by mentioning tic “Llcctnical Experumenter’ when seriting to advertisers,

(NAME)

_{ADDRESS)
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Listening to Theater Critics

E of the present generation have
seen the dictograph or supersensi-
tive telephonie, 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

BERORE Yool Serpw
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boxes behind portieres, and tn 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

ComTight, 1919. by E. P. Co.

A New ldea 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 fammous by Detective
IBurns and other defendeis of the common
aw,

Not only is it possible with such an ar-
rangement to place microphones or sound
detectors on the backs of seats in the aun-
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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Electric Driveon U. S. S. “New

Mexico”

By CHARLES M. RIPLEY

HE battleship New Mexico is the

pride of the United States Navy,

and her clectric drive is the pride of

the New Mexicoo How the ciece

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 snperdreadnaught, riding
between the Brooklyn XNavy Yard and
Rockland, Maine.

This latest leviathan weighs 32,000 tons
and requires 32,000 horsepower or one
horscpoteer 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
cnough 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
fcet, or equal in height to a ten-story
bnilding.

The battieship can generate enough elec-
tricity to run the giant General Electric
\Works and the Schencciady Railway Com-
pany.

Motors Drive Propellers,

Like cverything clse that is electrical, the
Newe Mexico is the cleanest institution of
her kind. There are no engincs 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 New Mexica “coals” thru a 6-in.
hose, that is because she burns only oil for
her power. The total oil capacity of the
dozen or morec compartments is 3400 tons
or 6,800,000 ibs., or nearly a million gal-
lons. If the New AMcxico were an auto-
mobile with a mileage of 20 miles per gal-
lon, this amount of oil would drive her
closce 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 vchicles, and must plow thru the
water displacing her own weight of water
each time she runs her own length, 024
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 alonc she wilt displace over
620,000,000 tens of water.

From Oil to Electricivy.

Following the energy of the oil fucl thru
the diffcrent processes until this encrgy
drives the propellers clectrically 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 scveral steel bulkheads in the water-
tight compartment and descend stecl tad-
ders and steel steps apparently cquivalent
to those in a five-story building. On the
way down you must pass thru an “air lock”
similar to thosc which give the excavators
access to the caissons used in building the
foundations of the skyscrapers 9 fect
under Broadway, or in constructing the
piers under big bridges in the middle ot
the river. The officer who escorts you is
very carcfonl to close the steel door be-
hind you before he opeis the one in front
of you.

High Alr Pressure.

No sooner arc the holts loosened than

you feel the increased air pressure swish

into your cars. This is because the air in
the firc-room is maintained at a higher
pressure than the outside air,  All the air
which the firemnen breathe is pumped air.
Therc is more oxygen in a cubic foot of
this air than there is in ordinary air. This
increased pressure and increased oxygen
arc both useful in providing the proper
combustion in the boiler.
How Smoke Screens Are Made.

If the New Merxico wishes to throw a
sinoke screen, the men in the fireroom
mercly turn a few tiny hand valves in a
14-in. 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

HE day aof the all-electric super-

dreadnaught, not to mention
electrically driven iwar vessels and
merchant ships of smaller size, has
arrived. In the preseat article Mr.
Ripley gives us an interesting au-
thoritative description of his trip on
Uncle Sami’s latest superdreadnaught,
the “Neiwe Mexico™, with ler 32,000
horse-poicer electric propelling plent.
Like everything else that is electric,
the “New Mexieo” 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 bailers—
merely oil burners. Electrieal pro-
pulsien not only does away with re-
versing turbines, but also does away
with reduction geers, with their ac.
companying mechanical loss. The
battleship “New Mexico” ean travel
a distance of 7,500 knots at 12 knat
speed before it will be necessary to
take on more fuel. The electric
equipment totals nearly 100,000 horse-
power, including over 100 loud
speaking telephones, nearly 200 eleec-
trie fans, electric gyroscapic com-
passes, end in fact “Eleetricity” rules
the day everywhere about this mad-
ern naval wonder.

N
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of oil and air will bring about different
chemical combinations between oil and oxy-
gen. One of these combinations eliminates
smoke by eflecting almost perfect combus-
tion; while the other creates a hecavy black
smoke which will practically blindfold the
enemy. And three little I4-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 ninc boilers. Therc are
three boiler rooms, each in a separate coin-
partment, and each room contains three
large boilers. FEach of these nine hoilers
can deliver over 4,000 horsepower and con-
tains three miles of 2-in. seamless pipes.
I'ut end to end the pipes in all nine hoilers
would make a scamless tube 27 iles long.
The Pennsylvania has 12 boilers and the
Oklahoma has [2, altho its tonnage is only
27,500,

The history of the stcam engine shows
that its inventor, James Watt, thruout
his cntire life opposed aiy steamn pressurc
higher than 5 to 10 lbs. per squarc inch.
The New Mcvico's hoilers supply stcam af
250 ibs. pcr square inch!

Superheated Steam.

After the stcam is generated, and has
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past thru the big pipe away from the water
in the hoiler, 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 stcam lcaves the boiler it is
abont 450° F., or hot enough to melt solder
and tin.

Superheated stcam gives super-results.
This is because the steam turbine is clast
among enginecrs as a “heat engine” and the
more heat that is supplied in this steam the
inore energy is available for power.

Two Power Plants.

Foi propulsion there are two electric
power plants in separate compartments.
They are way down low in the New Mexico
close 1o the hoilers. Each of these power
plants alone is able to drive the hattleship
at a speed of 18 knots. (A nautical mile,
or knot, is 0,080 feet, as against 5280 feet
in a land mile.)

Turbine Electric Plant,

In two separate steel compartments 15
by 45 ft, are located the two turhime gen-
crator sets, cach not over 27 ft. long.  The
turbine itself is little larger than a hogs
head of molasses laid over om its zide. It
seems almost incredible that this smalt ma-
chine can gemerate 16,000 horsepower from
steam.

The engine rooms of mesy ships of the
past have heent a tangle of bendigg and
curving pipes, and in order 1o move about
the men had to stoop down o po wnder
them or climb over them or squecze Le-
tween them. When one of these pipes
hurst it practically meamt the death of
every man in the engine room, One of
the advantages of these power plant rooms
in the New Merico is the fact thag there
is only one steamn pipe in the room, and that
is only 16 ft, long,

Steam Turbine,

In each of these iwno power plants the
steam turbines make clectricity for driving
the battleship, Froan the outside the most
interesting thing about these wonderful
rotary steam engines, called forbines, s
their small size, their lizht weight, and the
fact that they are so periecily enclosed that
vou cannot see anything move. A furbine
of 16000 horsepower when compaced in
size and weipght with the preat criple aml
quadruple expanzion steam engine that had
been used up umiik recent vears; ¥s practi-
cally a watch charm—a little toy. Thene
is only rotary motion in the steam tichine,

Inside the easing are fen wheels arranged
side by side fike the coins are Kept in a
hank. " In the rims o1 all of thess wheels
are hundredz of huckets against whiclh the
steain strikes. The steam enters at one enil
of the turhine and dazhes against the
buckets of ench of these wheels, one after
the other; aml ss it strikes against these
buckets the wheels and the shaft o which
they are fixt all turn around. This shafe
drives the clectric menerator imimediately
adjacent, and in it the mechanical power 15
turned into elecieicity, Then eight copper
wires only slightly larger than a garden
hose convey the I6iHK 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.

Wilen the cight electric wires leave the
power plant room, they go to the efectric
switches hack of the switchboard. Here
the ship is controlled upon receipt of in-

(Continued on page 183)
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Recent Aeérial Developments

By H. GERNSBACK

- l'.'l‘-‘

»

L it o,

In England They Have Already Mooring Towers Used to Take On and Put Off
Passengers and Freight, It Having Been Proved That It Is Easler for an Airshlp
to Anchor at a Lofty Height Than to Come Down and Dive Into a Shed. This
lllustration Shows How the Woolworth Bullding or Any Other Building Couid Be

Equipt With a Revolving Landing Tower, to Which the Airshlp®Can Make Fast.
Passengers and Freight Can Then Be Readily Landed. A Project of This Kind
Is Entirely Feaslble From an Engineering Standpoint.

HEN the Zeppelin, that is, the

rigid tvpe of airship, first ap-

peared it had many inherent

faults, Prohably the greatest one

was the imflammable gas carried
in the sectional ballonets.

As fast as the Zeppelins were constructed
they werc destroyed mostly by fire due to
electric sparks, which set on fire the in-
flanumable hydrogen gas.

Secondly, the landing arrangements as
used by the Germans were very incfficient,
and it was not infrequent that the huge air-
ship hecame wrecked when coming down to
earth prior to cntering its mooring shed.
In the aic, the Zeppelin type is safe enough,
and cven the severest storms can be ridden
out with comparative safety, that is, all
storms except electrical storms, which not
infrequently sct the dirigibles on fire, due to
lightning.

Rccently, the English have proposcd a
novel manner for landing passengers, and
1o longer do the huge airships of the rigid
type descend to carth 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 scction with which the nose
of the airship comes into comtact, and to
this it is made fast. The passengers and
cargo leave and enter by means of this re-
volying top and descend or ascend to carth
by means of elevators. These towers are
anvwhere from three to five hundred {cet
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 Icast resistance
to the wind. It will ride out the most sc-
vere storm very readily in such a position
aud in compurative safety. ‘This also has
been actually demonstrated,

The fire danger 1s now heing reduced cn-
tircly by the use of an American idea,
helium gas, which lias approximately the
same lifting power as hyvdrogen, but which
is absolutely non-inflaminable.

It does seem that for many years to
comne the rigid type of airship will probably
lie the oue destined to cacry passengers and
freight, while for a long time, the airplane
will only act as a sccondary unit, or as a
feeder, 1n other words, the airship will Le
nsed to cover long distances, while the air-
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plane will cover short distances, hringing
passengers and freight to the central dirigi-
ble depots.

We have today airships with a capacity
of 2000,000 cubic feet of gas, and it wiil
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-
cration not later than 1923,

Wilen 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 ot 4,000 miles with-
out coming down to earth or reinewing
their supplies, it will be seen that universal
a¢rial transportation is a f{feature much
closer at hand than is realized by most of

s.

There is little doubt that before this ycar
has cuded one or more dirigihles will have
crost the Atlantic Ocean. Flving at their
present rate of speed, which i1s sixty miles
per hour, it will he seen that the trip from
London to New York will take only 2 to 214
days. The huge 5000000 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 114 days.

While the aérial tower which we discust
above is probably satisfactory. it has many
objections, the most important onc being
that it is an expensive item, and, moreover,
if the airship is to rely upon such a strue-
ture, it will be almost unpossible for it to
come down to earth to land passengers
cxcept at such points where the mooring
towers arc located. This is a clear disad-
vantage.

In the accompanying illustration the
wnter wishes to advance an idea which so
far has not heen 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 acrial flier.
The passengers then will be able to ascend
or descend from the airship by mcans of
light clevators operated hetween the dirigi-
ble and carth. Thesc clevators, clectrically
operated, need not be very heavy and can
be constructed of aluminnm, duralumin, or
some such material. The power to operate
these elevators can lbe taken from the en-
gines of the dirigible itsclf, aud it will he
quite an easy matter to take from fifteen
to twenty passengers on a single trip.

Our illustration shows the city of lLon-
don, in the year 1925, with one of these
dirigibles made fast to the adrial depot;
we see here two clevators operating and
taking on passengers and freight. The air-
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The Heart of London as It Will Appear Very Shortly When the Plans Now Undergoing Completion Are Realized.
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it Having Been

Demonstrated That It Is Very Ditficult 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.
Ancthored by Means of Four or More Steel Cables.
Freight Can Be Taken on or Put off, as Qur Illustration Clearly Depicts.
Under Way to Make This Feature a Realization.

The Airship would Be Simply

Then, by Using a Number of Light Elevators or Lifts, the Passengers as Well as
This Is Not a Dream of Tomorrow, but Plans Are_ Actually
It wiil Be Seen That the Airplanes Merely Ac¢t 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 414 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 wilt do the rest.

Our cover illustration shows a
spectacular method of an aérial
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; jt will
keep its position simply by run-
ning either one or more of its
propetlers 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-

!

*

Photo (c¢) Western Newspaper Uicn

This Remarkable Snapshot Shows One of Our Navy's Dirigibles

Rescuing Two Airmen Who Recently Fell

Thelr Flying Boat off Key West, Florida.
Can Be Seen Climbing up the Rope Ladder.

Into the Sea with
One of the Avlators

paratively simple matter to take
off the passengers, and. if neces-
sary, the freight, for the Huoy-
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 puiled 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 shiows 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
fiyer. The two marooned air-
men experienced no difficulty in
grasping the rope ladder and
climbing aboard the airship, none
the worse for their adventure.
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Capt, R. H. Lelgh, {8
la charge of anill-
submarine wariare, -
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Hunting the U-boats by “Sound’” Proved a Successful and Profitable Ajlied Naval Game-—S0 Successfui in Fact That, Had the War Lasted
Another Year, the U,boats Would have Been Driven Comnletely from the Seas.

Hunting Submarines by Sound

: By BREWSTER S. BEACH

HE United States Navy Department,
after nearly two vears of the closest
censorship, has just given approval
to the publication of c¢ertain data
relating to the development in the
United States during the war of submarine
detccting devices, which were used to signal
advantage by this coun-

How Yankee Scien-
tists Beat the German
U-Boats

cessful termination of hostilities, Secretary
Danicls, immediately upon America’s en-

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-
sty of Chicago, was organized at New
London, Conn., where the work of bLoth
Liodies was later co-or-

dinated,

try and the Allies in

prosecating and bring- TIHS article describes the effort made by American seientists, under the stress of

tremendous urgency, to invent and perfect en instrument to successfully locate
submarines while in a submerged condition, at a time when every insiant of delay
nieant further loss to shipping, and the fate of the Allied cause practically depended
on the immediate defeat of German U.-boat warfare. The Submarine lletector, as
cventually evolved by them, wiilizes old principles in a new and startling way. 1t is
based on the theary of sound-wave transntission thru tite water and depends for its
direction-getting qualities on the peculiar and herctofore little understood feculty of
the human ear to detect the direction of sound by the shifting of that sound from one

ng to a successiul con-
clusion the campaign
against the German U-
Loat,

The apparatus may be
termed the composite
work of the General
Electric Company, Sul,-
marine  Signal Com-
pany, Western Electric
Company, the National

ear (o the other.

QOut of the cfforts of
these two groups and
the work carried on in
Schenectady  assisted
by Allied commissions
of scientific men, there
grew the American
Submarine Dciector—a
development of the old
principles of sound
wave transmission in
waler in an altogether

Research Council, as-
sisted and advised by nany eminent scien-
tists, cngincers and research specialists—
chief among whom were Drs. \W. R. Whit-
ney, Irving Langinuir and W. D. Coolidge,
P'rof. R. A. Millikan, Vrofi. 3dax Mason, and
others.

Realizing that the prompt solution of the
submarine problem was the key to a suc-

trance imo the conflict, appointed a special
board to devise ways and means to over-
come it.

At the suggestion of Dr. Whitney, dirce-
tor of General Electric Company’s research
laboratories, a group of scientists was
formed at Nahant, Mass., under Dr. Trving
Langmuir, where the results of extensive
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new and startling
manner, and just how cfficient this “de-
tector” proved we shall see 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 qualitics on the pecu-
liar and heretofore little understood {aculty
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of the human car to detect the direction 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 cxperiments were carricd on at New
London and at Nahant with pliotrons, with
amplifiers, with the Fessenden oscillator,
which had been developed by the Submarine
Signal Company, and with other similar
instruments, hefore 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
\V. 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 devcloped 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 wben
mounting microphones on eacg side of a vessel,
the loudness of the incoming sound is equal in
both telephone receivers, i, ¢., if a submarine is on
the starboard side of tbe 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 1he phase difference as beard in the ‘phones.
In other words, the sound will be heard a traction
of a second earlier in one ear than in the other,
Small as this difference is, even a green operator
will deteet it ar onge. L.

—Excerpt from AMr. H. Gernsback’s editarial in

the October, 1917 issuc of this journmal.

ELECTRICAL EXPERIMENTER

it was founrl more practical to stop the
engines when about to 1ake obscrvations
and this added greatly to the cfiective range
of the instrument.

To overcome this obstacle, another dc-
vice was devcloped which couid be trailcd
off the stert @ hundred or so feet aivay
where the engine noises of the ship were
out of range and the sound was then
brought into the operator in the 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-
marincs, 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 dctection 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 dctectors which rendered it
possible for them to follosw the course of
the cenemy submmarine after they had seen
lier submerge, a wvaluable focwlly which
such craft did not possess wntil the intro-
duction of the American detector.

Allics 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-

1

tectocs were universally adopted by all the
Allied navics.

1t was found to be much superior in
many ways to am of previous develop-
ment, and came to e considered one of the
most cffective ofiensive weapons ever used
against the submarine,

To sum up the results achieved by these
American listening devices it is only neces
sary to recount 2 few pertinent points to
iltustrate the device’s practicability.

In spite of it all, imtial 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
eyc could see—yet the operator with his
car to the detector distinctly heard a vessel
approaching—nearer—nearer—nearcr. The
captain from the bridge cagerly scanned
the horizon with the ship’s glasses—nothing
in sicht.

“Send a2 man aloft with powerful glasses.
he commanded. “The detector has picked
up a craft 3 points on our starboard bow.”

_'lj’he sailor returned. "Nothing in sight,
sir.
“I'l go aloft myself. That boat sounds
as if it were very ncar. Why, we can hecar
h%r ﬁngine 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 minntes—half an hour—an
hour—ticked on!

(Continned on page 167)

That One-Man Submersible

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-
graphs of the actual
working device
prove. Theinventor

IN the March i1ssue of this journal there

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

of the one-man sub-
mersible is \W. R.
Barringer, of Den-
ver, Col,, which js 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

ont, 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 pear)
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 330-foot depth for any length of time.
This new submersible diving outfit re-
quires but the normal pressure of 13
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
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 suoit
or bell, in order to

Several Views of
One-man Submer-
slble, Iniended for
Rescue Work, Lo.
cating Floating
Mines, Efc.

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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My Inventions
By Nikola Tesla
V. The Magnifying Transmitter

= R
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1 realize
tluences

in this exciting
Suddenly a ball

dering into the

c¢oil and never

first time.

Scrapping the World's Engines.

“Lionhunters”
asked me which of
coveries | 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 1 have
given to the world
httlc ot practical usc.
This is a gricvous
mistake. A new idca
must not be judged
by its immediate re-
sults. My alternat-

ing system of power transmission came at a psychological mo-
ment, as a long-sought answer to pressing industrial guestions,

S I review the cvents of my past life
how
that
An incident of my youth may serve
to illustrate,
managed to climb a steep mountain, in com-
pany with other bovs.
decp and a warm southerly wind made it just
snitable for our purposc.
selves by throwing balls which would roll
down a certain distance, gathering more or
less snow, and we iried to outdo one another
sportl.
was
seen to go bevond the
limit, swelling to enor-
mous proportions until
it hecame as big as a
house and plunged thun-
valley
below with a force that
made the ground tremble.
bound, incapable of wunderstanding what had
happened. For swecks afterward the picture
of the avalanche was before my eyes and I
wondered how anything so small could grow
to such an immcuse size.
time the magnification of fceble actions fas-
cinated me, and when, vears later, I took
up the experimental! study of mechanical
and electrical resonance, I was keenly in-
terested irom the very start.
had it not been for that carly powerfut
impression, | might not have followed
up the Httle spark I obtained with my
developed my
best invention, the true history
of which 1 will tell here for the

have often

subtle are the in-
shape our destinies.

not be long delayced.
Onc winter’s day 1
example.
The snow was quite

We amused our-
lar conditions.

J existing machinery;

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

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 187 Feet High. Was Never Finished.
The Spherical Top Was Jllustration Opposite
68 Feet in Dilameter, Shows It Completed.

I locked on spell-

Ever since that

Possibly,

'F?b"u‘i—;' e,

P

Not

my  dis-
This depends on the point of view.

engines

MAGINE « nian a century ago, bold enough to design and actuully build a huge tacer
with whicl ta transmit the human veice, music, pictures, press news and even poicer,
thra the earth to any distance whutever isithout twires! He prabably would have been
hung ar barnt at the stake. So wihen Testa built his famous tower on Long Island he tas
a hundred years alicad of his time. And foolish ridicule by our lawter day arm-chair
“savants,” does nat in the least mar Tesla’s greatness.

The titanic brain of Tesla has hardly produced a mare amazing wonder than this
“magnifying transmitter” Contrary to papular belief his tower wos not built to rodiate
Hertzian waves inta the cther. Tesla's svstem sends out theusaads of lhorsepower thre
the earth - he has shown experimentally how power can be sent without wires over dis-
tances from a cantral point. Nor is there uny mystery about it how he accamplishes the
result,  Ilis historic U. 8. patents and articles describe the method used. Tesla’s Mag-
nifying Transmitter is truly a wodern lamp of Aladdin.

EDITOR.

Copyright, 1919, by E. P. Co. All rights rescrved

Mr. Tesia's orticles staried in our February issuc

www americanradiohistorv com

and altho considerable resistance had to be
overcome and opposing interests reconciled,
as usual, the conunercial introduction could
Now, compare this situ-
ation with that confronting iny turbine, for
One . shonld thiuk 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-
But the prospective effect of
the rotating field was not to render worthless
on the contrary, it was
to give it
value.
itself to new enterprise
as wcll as to improve-
ment of
turbine is an advance of
a character entirely dif-
ferent. It
departure in the sense
that its snccess wonld mean the abandonment
of the antiquated types of prime movers on
which Dbillions of dallars have
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.
day I had a disheartening experience when
I met my friend and former assistant,
Charles F. Scott. now professor of Elec-
trical Enginecring at Yale,
seen him for a long time and was glad

to have an opportunity for a little chat

at my office.
naturally cnough drifted on my
turbine and 1 became heated to
a high degrce.
claimed, carried "away by the
vision of a glorious future, “my
turbine will serap all the heat-

additional
The systemn lent

the old. My

1s a radical

heen spent.

Only the other

I had not

Our conversation

“Scott,” 1 ex-

the world.” Scott

stroked his chin and looked away thoughtfully, as thongh mak-

ing a mental calcula-
tion. “That will make
quite a pile of scrap,”
he said, and left
without another
word !

“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 1 simply fol-

lowed the inborn instinet to improve the present devices without
(Coniinucd on paye 148)
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Copyright, 1818, by E. . Co

THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE
LOOKED COMPLETED. FROM I[TS APPEARANCE NOBODY WOULD INFER THAT IT WAS TO BE USED FOR THE GREAT PURFOSES
WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE.
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Filming “Talking Movies”
in Glass Houses

By H. WINFIELD SECOR

QU probably remember the old ad-

age abont “pecople who live in glass

houses, should”—etc.—but the Iatest

is the fihning of talking motion pic-

turcs in all-glass houses or studios,
and the process has been invented by onc
—David OC. Royster of St. Louis, Mo., the
"show-me” state. Mr. Royster’s scheme
covers an improved method and apparatus
for synchronously making motion pictures
and sound records.

As the inventor points out, it has herc-
tofore been very ditheult, 1f not indeed im-
possible, to makc talking inotion pictures
which would bear a perfect synchrouons
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 1o 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
thc receiver on the sound rccording appa-

e =

Thus inotion pictures can be made by nat-
ural light; mcans are also provided for
concentrating the sounds produced hy the
speakers, which sounds are telephonically
transmitted to the sound recording deviee,
such as a phonograph, located adjacent to
and operated svnchronously with the mo-
tion picture catnera.

As is the practise in all of the larger
studios, the camera and other appurten-
ances. such as the sound recording phono-
graph, e¢te., are mounted on a wheeled
truck, which may be moved along a track,
or set of tracks, so as to take cither “close-
ups” or normal focus pictures, as desired,
also to inake 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 oue 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 deteet-
ars, which effeet is intensilied by an clee-
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 conmected np
with a telephone line which leads to the
eleetric recorder on the phonograph beside
the “movie” camera, there being a rigid
mechanical connection between the eamera
and the phonograph to cnsure synchronism.

Owing to the pecubar and nnusual 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. Somc
props and furniture can ot course be placed
directly on the stage. It is understood that
where the light is not sufficicntly strong for
the taking of motion pictures, the stage can
be lighted artificially. The degree of sound
transmitted by the microphones fitted over

A DATTEAY Of
(—‘ MILROP MONE 5

SOUND MODULATIMG
":7,-1-” Vo e E e
..

»

CorENo and
OHONGGI AN
. BYMCHAG IO

FROM STACE TO

MOTOR DRIVEN
A Blowen

The Secret of Perfect *Talking Motion Plctures’” Lles In the Proper Synchronlsm Between the ‘‘Plctures'” and the '*Volce," and Also In the

Clarity and Even Tone of the Speech Reproductlon,

ratus, and the actors being photographed,
is such that the sound waves in traveling
tfrom the objoct to the recorder, do not
rcach the latter for an appreciable length of
time. As a result the recorded sounds are
not cxactly synchronous with the picturcs,
when these sounds and pictures arc later
reproduced in the theater projector. And
besides, with such an arrangeinent the
sound waves are insufficient in volume to
makc a clcar and strong record on the disc
or cylinder of the talking machine.

Mr. Royster, in his scheme, provides a
transparent glass studio stage, or all-glass
house, if the scene requires it, which is oc-
cupied by the objects to be photographed.

Stage Here lllustrated.

stance, was as big as the entire screcn,
This cfcct is obtained very easily by mov-
ing the car toward the scene. Scencs or
scttings which fade away, causing the ob-
jects 1o become smaller, are taken in the
reverse manner, i. e, by moving the cam-
cra away from the stage while the picture
18 heing taken.

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

All Three of These Problems Have Been $olved by the Invention of the Glass Enclosed

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
cciling, which permits some of the air-
conducted sound waves to pass between the
two ceilings and out thru the fan chamber.

The apparatus as liere described is com-
paratively simple, can he easily operated,
does not require artificial light, and motion
pictures and sound records of absolute syn-
chronism can lbe rcadily made at any dis-
tance fromn 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 Porfable Wireless Tolephone was Perfecfed by W. W

farlane, ol Philadelphla.
Invention and Slove.plpe

Photos by Int. Film Service

Acrlal.

. Mac-
Photos Shcw Mr. Macfarisne with His
With Thly Two Persons May
Hear the Cenversailon Being Carried en Flity Yards Away.

-

Call Up Wifey on the “Stove-
Pipe” Radio

pieces of stove pipe placed side by

side on a board climbcd 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
liandle, 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
S00 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

MAN with a box slung over his shoul-
der and holding in one hand three

stovepipe standing erect on a plain piece
of board. This forms the oérial of the
apparatus.

Before starting on the automobile demon-
stration of his wireless telephone Mr. Mac-
farlane stood in the garagc and directed the
movements of a soldier in a field more than
200 yards away from him. This soldier
assisiant 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

inn the ficld the instant Mr. Macfarlane gave
the order thru his little hand wireless 'phone
m the garage.

0 0 O R
The * July’ Number

of the Electrical
Experimenter

“Hello Europe”—ia Radio. Com-
lete story of How Seerctary of the
Navy Danicls taiked via the New
Brunswick Radio Station te Presi-
dent l'ilson in France, by Charles
M. Ripley.

“My Inventions”—Part VI—by Dr.
\'ikola Tesia, himself. Besides a biy
feature surprise article by the world’s
naster inentor.

Interesting Facis About the Elec-
ron—How big are atoms ond clec-
rous? by L. R, Jewett.

Faradic Currents and How to Ap-
py Them. Including rheumatism,
terprous complaints, and other ail-
ments.  Treatment with apparains
described in the present issue,

A Rottling Good Eleetric Story—
“Hozw ‘Don’ floshed the ‘S.0.8." ", by
\abel M. Davis.

New Electric Detector Net for
Submarines.

Loop Aerials—Deseription of Ae-
tiual Results obtained over 200 mile
distanecs, by Prof. Lloyd M. Knoll.

Tree Wireless—How Iiving trees
receive radio mcessages across the
= necan. The wonderful work of Gen-
cral George O. Squier, Chicf Signal
Officer. U. S, Army.

Storage Battery Testing—Practi-
cal Techuique in simple language, by
Harold R. Adams, storage bettery
chgineer.

Audions opcrated on Alternating
Current—Both  Filament and Plate
Circuits. Every radio man will want
o read this authentie article, by El-
tott A. White, formerly I[nstructor
in Radio, Air Service Schoal, Car-
1egic Institute of Technology.

AT e T e A

Mr. Macfarlane said he would make no
fanciful predictions as to what his simple,
portable wireless telephone might do.

“There are all kinds of possibilitics 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 aérials, could advance a mile and
each would be instantly in touch with the
commanding officer. No runners would bz
needed. There could be no such thing as a
‘lost battalion.’

“No high power is necessary to operate
this wireless. 1 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 usnal 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 storv. 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 aérial.
“A plain citizen carrying a small handbag
coutaining the compact wireless outfit and
with his umlrella held aloft can walk along
the street talking with friend wife at the
house at the other end of the city,” he said.

“How castly 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
hy vsing 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 1 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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in=Can Models-A New Art

By GEORGE HOILMIES

“'Before and Alter.”” The Plte of Tin Gans
del U,

On the Left ts Made_Into a Mode

Army Truck.

Choo! Choo! A Regular Locomotive Aade
from “Tin Kans"' All Easlly Obtained from
the Kitchgn Or Nearest Vacant Lot.

&r, Edword Thatcher.
“The TIn Can Wlzard,”
In His Den Fondling
0One of His Pet Models,

“And the Germans wuz There.” That 1s,
They Were Until \he

*Yanks'" Came Dver

and “"Kanned" Them, Kamerads.

One ¢f the First and

Most Practical *'Toys™

from Tins — A
Werking Forge.

MAGINE if vou can on one side a
scene, wildly confusing, resembling a
rubbish heap of every conecivable sort
ol tin-can. from the tomato to dainty
tin-hoxes which once upon a time held
My-Lady’'s peach and cream complexion.

Picture, on the other hand. a scene with
beantiful, splendid and practical toys, such
a> mouney could not Lhuy, all evolved front
these ~ame tin-cans and loxes, with a little
touch of imagination. inventiveness and
mechanical knack, plus a pair of pliers, a
soldering iron and the transiormation is
complete.

The originator and “wizard” of the tin-
can toys is Mr, Edward Thatcher, of Teach-
ers’ College, Columbia University. It wus
he who hat upon the novel plan of utibzing
waste tin-can~s and ifrom them making
ansing, deevrative and instructive play-
things. He gave an inkling of this new art
to lis ¢lasses at Columbia and the students
ook it up with such zeal that these madels
were cligible for the recently snccessful
public exhibition at the Art Alliance Gal-
leries.

As his bit in the war, Mrc. Thateher was
successtul in having this arterait introdnced
in the hospitals both here and abroad; and
«» helped the wounded soldiers to find a
remunerative and amusing pastime  which
zreatly aided in keeping their minds off
their troubles. Even <uch men as were
suffering trom shell shock took to the tin-
can 1oy 5; it would seem at first impression
that they could not stand the noise of the
hammering on the cans, but the reverse
proved the rule. 1 cases where they would
Jjump if a match box were dropt, they

seemed not e the least incomenienced by
the sound of the constant tinkering ot the
tin-can artists and would work all day in
the “toy-shops.”

The possibilities of this new artcratt are
practically unlimited. \Vherc herctoiore
the wounded have occupied their time in
the making of these toy models, the art is
spreading the country o'cr and will be one
of the subjects taught in many schools.
Some of the models here shown have heen
duplicated by ten-year-old boys at the Edge-
water Mannal Training School.

Most interesting of all is the composite
view showing a toy Armr Truck—"hefore
and after.” All the varions forimns of cans
necessary to construct this truck are shown
on the left, while on the right may be seen
the completed model. The lody of the
truck was made from the side of a “Wes-
son” oil can, the wheels were made from
evaporated milk cans, the scat from a cucoa
bax and the hood and cadiator from an
olive oil can. The indemations for the
radiator, to rescmble the cooling tules.
were  faithfully reproduced Ly puuching
many hmdreds of holes so as to uive it
that “corrugated™ appearance: I think that
wottld he the proper word, still not envyving
the long and tedious task it must have
Leen to put all those holes into (or should
we say Mout of”) existence. The radiator
cap eame from the top of a tooth paste
tube and the side lamps and tail-light from
serew caps af various olive oil cans.

Driftme Dack to our war atmosphere
we have the steam tractor pulling a “toant™
i, The tractor was hroughit to hie from
the~¢ vuarions items: The fire-lox  and

www americanradiohistorv com

" The *Glant 32 Centimeter Gun’ In Minia.
ture, its Foundatlon Belng a Shaving Soap
Box, Haullng Tractor Is Complets In Oetall.

platiorm from a much abused sacdine hox.
the lLoiler from another olive oil can, the
steam whistle from the top of a “Lyous
Tooth Powder™ can, wheels from evap-
orated milk cans and the roof from the
side of a square tin. The dununy driving
wheels are made from the top evvers of
“Crisco™ cans, soldered together so s to
make a sort of pulley face for the driving
cord. The long-range gun was built frem
a shaving-stick hox. with the evaporated
milk canus again downg duty as wheels.

These model toys are not self-propelling
but could easily Le made so. It would
seem that Mr. Thatcher was born to the
model business. He has constructed many
real “lve” models that work by them-
selves, notable amongst these being a large-
size. model of one of the Pacilic Coast
“mallet type” locomotives, that ryus under
11s own power. I'he author also had the
pleasure of seeing a model “teactor,” hnilt
along the lines of the one constructed from
tin-cauns, only this one was made of hrass
and ran under its own steam.

Mr. Thatelier has found it advisable to
write a book on this interesting snhject
wltich undounltedly will ind a great demanl
wlien it comes off the press. And so we sev
this new “rage” equally suceessful with the
yvounger classes as well as at the Teachers'
College at Colinnbia, where, among society
folks, they call it “occupational therapy.”

(The iditor will be pleased to receive
gaod phutas of tin-can models of cleetrical
things. To mention a fene that aur readers
con readily constraet: Teleplione, clectric
gencratar, electric locomotive, radio sets,
aireh i[’.\'. cte—Formn.)
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Making a Practical Electrician

HE world has never hefore wit-

nest the vast opportunities that at

the present moment lic before the

people of the United States. Enrope,

with its shell torn territories and
completely exhansted stocks of raw and -
ished materials, turns to the one conntry
in the whole world fitted 1o rehabilitate its
wastes and reconstruct its shattered indns-
iries.

America has a gipantic task hefore 11—
not only to feed practically the whole world,
but to rebuild a great pertion of it. The
real husiness men, the men of creative gen-
ius and untiring skill, realize the enormity
of the job they must undertake.  They
knew that if the U. S. meets the test, a
period of wonderful prosperity is open at
its door. The one problem that confronts
the business executive to-day is that of
lahor—skilied labor. Can we tnrm out
enough traived men to meet the tremendons
demand?

In no other field is the need of thuroly
wrained men inore apparent than in the

electrical world, On every side comes the
cry for the trained electrician, the man of
action. with vim and vigor and the “knowl-
edge of how to do things.” Daily we read
of the marvelons accomplishments of the
wunder of the age—ELECTRICITY. This
power in the business life of to-day will
play a leading role in the world’s recon-
stroction.  The United States s rapidly de-
veluping its own natural resources aul
enlarging its field of endeayor—to ~ay noth-
ing of the vast power houses. the new elec-
trified railroads, and the thousands of other
clectrical needs of Eurape. 1t is 1o the
young man of to-day who is now colsider-
ing what vocatiun to take up and who will
be the worker of to-morrow, that we louk
with expectant eyes,

Dr, Charles P. Steinmetz. Chief Coun-ult-
ing Engincer of the General Electric Com-
pany. has said that, “The world needs men
who know something of electricity, of the
operations and control of clectrical power.
[t needs men Imore every \vear. its very
existence depends on the electrician.”

In the greatest city of the Linted States,
in its very heart is located a ~chool, who-e¢
aims and porposes are to teach men, hoth
vonng and old and {rom c¢very walk of
life. the How and Why of clectricity by the
greatest teacher known—that of getting
knowledge by actual experience.

trained mau is the finished product.
one who understands the prablems conpled
with a lroad experience in electrical en
gineering.

Theory i< a4 necessity, but this bhusy worlkd
of onrs wanis wore than theorists.  He
who i: able to supplement his theoretical
knowledge with the proper proportion of
practical, do-it-vonrself-knowledge, is the
man who will get most of the world's re-
wards,

The school which has thus revolntionized
educational methods has struck the hupp)y
medinm of comldning enongh theory with
practical work to torn ot first-class elec-
iricians in the shortest possible time.

(Continued on page 153D
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in the Top Left Photo We See the Prospective Electrician Learning th
and Connects These Boards, by Bus-bars and Other Wiring
Motors and All Forms of A, C, and D. C. Machines.

into the Mysteries of Generators,
Modern Electric Vehicles,

The Men Assemble, Connect and
Right Shows Where the Embryo Electrician Starts on His Upward Climb
Connect Batteries, Bells, Buzzers, Telegraph, Teleph

Methods.

Run Complete Systems and
in the

e Art of Switchboard Construction.
in QOur Lower Left VI
Top Righ
Also Take Care of the Storage Batteries.
Art of Electricity.
one and Fire Alarms as Well as Many Other Systems of

ew We See These Sam

Mysterious

He Takes Apart. Puts Together
e Men Being Initiated
t Shows Our Men Grasping the Details of
Lower
Here He Learns How 1o
Inter-communication.
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Close-Ups of New Scientific

By

HESE up-to-date crooks had the

best of evervthing. including a regu-

larly equipt radio set, but ere “hey

could use it to decoy ships to disas-

ter. big and powerful “Reggre” had

the strangle hold on our pirate \\ireless

Operator. Tho there were no women

present, curls were in vogue in the radio

shack. as can be seen in the accompanving

photograph, showing the arustic hook-up
of the set.

Whatever else may have

bim. he had brawn and muscle!

happened to
That, and

Mowvies

GEORGE, YVANDERBILT

The Role of Electric-
ity and Science in the
Modern Photoplay

As the gay and dashing Lothario he goes
to a ball, and gets into a scrap over a girl
and has to exit via the house-tops to es-
cape the “Bulls”

(Good tuck seems to beckon when a rieh
aunt diex and leaves him a fortune. But
not for Reginald! He must come 1o her
funeral in order to get the mnoney, and

The Well Muscled George Walsh In the Fox

Film “Never Say Quit' Putttng an End to

the Bold Crook’s Machinations. Mote the
Radlo Outnt.

e

*'Waoives of Kultur'® Rendersd Senseless In Pathe's
) w'nh: 'lnlrudu-llon of the Large Radlo Direction

New Serles.
Finder [s ol Speclal Interest,

that alone, saved Reginald Jones in the
new Fox Film. “Never Say Quit,”" when
he ran afoul of a gant of crooks on hoard
a ship in search of sunken treasures

The “JINX™ was his constant "pal.” It
started by his being Lorn on a Friday, and
the thirtecenth to boot, and so together
some onec had made a big mistake. From
the very first he was in trouble, his child-
hood was one nightmare. As he grew older
it only made matters worse.

(.

the jinx sces to it thar he never wets there.
On his way he is robbed hy pickpockets,
his eyes are blackened, and he is bruised
and walloped until he thinks his head is in
his shoes. 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 ireasure.
Adventures Lefall himn again, for the erew
turns out 1o be a gang of crooks., They

Another of the "Wolves ol Kultur™
Death-Deallng  Radlo
Seconds. He Is Perhaps Unaware Thet a

arc bent on robbing a millionaire and his
daughter, who are on hoard.

Reginald saves the millionaire and his
daughter from the dire fate the ¢rew has
in store 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, superstitions
cuss, ventures to betieve that the jmx has
had something to do with that,

In our next movie we come upon a fair
and real live “Radioctte.”” The beautiful

—

Wa Look Pretty Ma; Alllson Ovar, in Metre's

*'tsland of Entrigue’” at the "'Wireless Plano'’,

Added to That the Automatie I3 Most Annoy.
ing to the Vllialn's Ootlc Nerve

Ready to Send Off the =
and Sfowly Countlng ths
olice Whistie Iy

Yorpedo

""Passe” by Maost Vilialns,

daughter of an over-indulgenmt and elderly
millienaire. She is abducted by a band of
crooks and taken to a desert island to await
the pavment of a fabulous ransom by her
father—or on Ins 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 Mectro'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

Bergenlé. Altho Muscles Are Contracted Vicliently During
This Faradization, the Patient Feeis Hardly Anythlina.

A Wounded Soldier With a Fractured Leg Undergoing Intensl-
fied Faradizatlion In Order to Reconstituate the Muscles of the

Calt of His Leg. He Was Able to Walk Without a Cane
Within Fifteen Days After the Treatment Started.

Paris Letter

By JACQUES BOYER

Paris Correspondent, ELECTRICAL EXPERIMENTER

Paris, April, 1919.
X-RAYING AIRPLANE.

ANY great personalities of the

aeronautical world have recently

witnest the baptism of the “Aéro-

chir” (from aero and chirurgeon)

at Issy-Les-Moulineaux, near
Paris, at the trial of an airplanc used for
X-raying chirurgical purposes.

The new machine came thru the air from
Ville-Coublay, having been in the air for
over an hour. This
flying ambulance,

few doctors, located in widely separated
points, it will be an easy matter to bring
aquick aid to patients by means of the

“Aerochir,” to which distances are imma-

terial.

DR. BERGONIE'S NEW RHYTHMIC
FARADIZATION.

Many wounded soldiers in the war have
seemingly recovered, with the exception of
which refuse to resume
Formerly the best

certain muscles
their normal work.

method to make these muscles return to
normal conditions would be by means of
continuous muscnlar work, as suggested by
Dr. Bergonié. 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 mmore. Unhappily, it is not always
possible to do this, be it on account of
nervous fatigue which sets iu rapidly; be it
by unseasonable weather, or also where the
muscles are so situ-
ated that bodily
work will not profit

which can bring
medical aid rapidly
to the wounded, was
designed by Ml
Nemirovsky and
Tilu. nt 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, chirurgeon
and a professronal
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
“Aérochir” will find
large application;
colonies naturally |

them greatly.

For that reason,
Dr. Bergonié has
brought into being
what he calls an in-
tensified  Rhythmie
Farodization, which
makes it possible
for the wounded to
develop their mus-
cles in a remarkably
short time. More-

-l

New X.raylng

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

LT el W r sparks, The waves
..-J LU . ] under pressure of
o - between 12 and 14

Alrplane, volts maximum have

E—— a periodicity of 15

= Y 4 = ~ - By
- 2 T My standard metronome

means of a

not being well pop-
uvlated and having

d the current is dis-
. : (Cont. on page 151)
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Popular Astronomy

I a ray of white hght irom the sun 1
past thru a spearoscape, which con
N cssentially of a glass prisin or
cham of prisms, 1t i~ broken up into
1ts component ravs of ditfferent wine-
lemeths  which arrange themselves in an
red,

vrderly band of variegated colors:

VIOLEY END

srange, yellow, green, hlud, indizo and vio-
let gpradually hLlending one into the other
crost by a great number of fne dark lines
known as the Fraucnhofer lines or absorp-
tion lines «f the solar spectrum.  The
shortest wave lengths lie in the tioles and
the longe-~t wave feugths in the red end of
the visible speetram.  Below the red lie the
infra-red and bevond the extreme violet the
ultra-violet rays, both invisible to the
human eye hut reudered visible to a certain
cxtent hy means of photography and spe-
cially dyed plates.

According 10 the frst Jaw of spectrum
analysis aa incandescent solid or liquid or
ras under very high pressure gives a con-
tinuous specrruni, that is, an unbroken band
of varierated color.  If however,
cooler gases intervene hetween

2. Ela Lonls—HMelium Approachlng Solar
Typo UHarverd Type Aug). Hydrogen Lines
Have jacreated In Iatensity, Mellum Alse
Visible Bul Falater Than Aleve snd s Few
Metallle Claés Begln 10 Appear,

u~ and the souree of the comin-
vous spectrum, they wwill ab-
sorb from the light bevond the particular
rays of which they themsclves consist and
as a result the continuons baid of color will
be crost by a scries of dark lines called
absorption lines, belonging to the covler in-
tervening gases. To every chemical ele-
ment belongs its own characteristic lines in
this spectrum and no two elements ever
have any line or group of lines in ¢common,

Applying these principles 10 the sun. 1he
central core, consisting either of an incan-
descent solid or liguid or gas under high
pressure tmost probabiy the lattery, cmits
the continuons hand of heht known as the
continpons spectruni, The cooler gases of
the surrounding solar atmosphere absorh

By ISABEL M. LEWIS

of the 7. S, Naval Obsercatory

The Evolutiom of the
Stars

from the hght of this central core the
particular rays of which they themseclves

RED END

consist and thus pruduce the multitudinons
fine dark lines known as the ahsorption
lines. It i~ upon the position of these dark
lines that we depend for onr knowledge of
the physical condition of the sun, for ob-
viously, there is nothing in the continuous
liid of-color itself to give us any ciue 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-
tervening source of fight is hotter than the
source bevond. An incandescent gas at low
pressure, such as incaudescent hydrogen.
wives a bright-line spectrum or emission
~pectrim consisting of bright lines upon a
dark hackground. Such a spectrum shows

that the lbody emitiing it is*a true pas.
Ncbnlae give such a type of spectrum in-
elicating that they are trne gases. 1f, more-
uver, the central core of tie sun could be
suddenly bloticd out the dark lines of the
solar spectrum would immediately appear
as bright lines on a dark background, f{or
they belong to incandescent gases, the alb-
sorption lines appearing dark by contrast
with the more intense hight 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 1he solar
spectrum 1s duplicated almost line for line
in a certain 1ype of star known as the soler

RED END

stars, Most of the chemical clemems exist-
g i the sun'’s atmosphere have been iden-
tificd by comparing the dark absorption
lines in the solar spectrum with the lines
in the speetra of terrestrial clements pro-
duced in our laloratories. lt has heen
fosmd that all the clements that exist on
onr gien planct occur also in the
s and the same ¢lements that
exist i planet and sun  enter
o the composition of the stars.

I, Bela Geminetum {Pollua) Solar.type Ku
Slightly Mure Advanced Ja Type Than Our
Own Sua Which Belongs to Tyoe G

ne 1 !

By puassing a ray of light from
4 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 clements in
the solar spectrum. It is in this way that
we learn the nature of the atmospheric
gases of the stars. It must be remembered
that it 18 the surface conitions of tne stars
and their onter gasevus envelopes that can
lie studied by the spectroscope. From the
star's deep interior we receive only the con
tinuous band of color.

The first general classification of the siars
according to their spectra was made by
Father Secchi, the Italian astronomer, amd
was publisht in 1849. It was the result
of a siudy of the visible portion of the

REDEND

spectrum with a small telescope and only
stars showing dark absorption lines were
studied. Since that time more elaborate
classifications of stellar spectra_have been
made—chiefly at the Harvard College ob-
servatory, where many thousand spectro-
grams (photographed spectra) have been
studied and classified. The Harvard classi-
fication of star spectra has now lLeen gen-
crally adopted by all astronomers The
importance of the work done along this line
at the Harvard Observatory can be judged
hy the fact that the Henry Draper cata-
logue of stellar specira now in process o1
publication by this observatory gives the
specira of o hmdred thousand  stars.
The first two volumes of the

I, FRloel (Beta Orloalit—aA Helium Star
Shewing Strong Absorption Line o Hydro-
oea (1o Lett) mnd Hellum (Near Center}
snd Absence of the Metallic Lines Char.
acteristic ef Seolar Type Stars.

catalopgue, which consists  of
nine  volumes in all, are
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alrcady m print. Uhe great value 1o astron-
omy of this monimental work, which was
midertaken and completed under the per-
sonal dircction and supervision of the noted
director, Proi, E. C. Pickering. just de-
ceased, can hardly be overvsumated., This
detailed classification of star spectra shows
forcibly thal ez-olntion is in progress among
the stars. As to the exact order in which
the evolution is 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 (Aldebarani Advanced
Solar-Type K5. Note: The Combparlson
Spetlrum Shown Above Is That of Tilanlum.
The Speclrum of 1he Star is Superimposed
Upon the Comparison Spettrum, Note in
Above Spectra the Great LIntensily of the
Lines of the Metallie Etements Witch in the
Mors Advanced Types Have Become Stronger
Than the Absorption Lines of Hydrogen
Which Dominated the Spectra of Eariler
Type Stars. As Lhs Absorption Lines of the
Metallic Elements increass In [ntensity the
Color of the Siar Begomes More and More
Tinged Wilh Red. Solar Type Stars Are
Cooler (Superneially At Least) and_ Have
Denser Atmospheres Than Stars ol Typs ¢
{Hellum and Hydrogen Type Stars).

t* |

Father Scechi, which is useful for quick
and approximate classitication, the stars are
divided into four classes or 1ypes. To Type
I helong all the bluish white or white he-
ium and hydrogen stars, These stars are
believed to be the hotiest of all the stars,
and their ammospheres consist almost en-
tirely of helinm and hydrogen gases. To
this class belong the Orion (helium) and
Sirian (hydrogen) stars such a- Rigel.
Sirius and Vepa.

Type 11 consists of the solar stars yellow
or erange in color. whosc spectra are domi-
nated by the absorption lines of hydrogen
and the metallic elements. Thev are gen-
erally considered to be lower in temperature
than type I stars, and their atmospheres

or Flutlngs Are Sharp Toward the Vielet and Shade Away Toward the Red.

Direction of the Shadings Is Reversed. These Stars Are

P

are denser and more extensive and filled
with the vapors of many elements. The
sun is a star of this type. and to this type
also belongs such first-magnitude stars as
Capella, Arcturns and Aldebaran.  Type
111 consists of late tvpe stars with banded
or fluted spectra due to the presence ot
metallic compounds. chiefly of titanium
oxide which appears 10 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 onlv form a1 comparatively low tem-
peratures. The absorption is strong in the
violet end of the spectra of such stars,
therefore they are decply reddish in tinge.

I

Spectrum of a Calelum or Harvard Type F
Star—Alpha Canls Minorls (Procyon) In.
termediate Between Secchl's Type | and
Il Stars. Color White Tinged with

The Portlan of the Spectrum shown
Runs From the Bluse Green At the Right
to the Extreme Violet At the Left. The
Two Oark Bands At the Extreme Left Are
the Strong Absorption Bands of Calclum So
Prominent in This Type. The Other Three
Dark Lines Are Absorption Lines of Hydra.
pen. A Fourth Line of Hydrogen s Also
Present So Close to the

Also Very Deep Red.

Second Calcium Band That They Appear Practically As Dne Band.

ELECTRICAL EXPERIMENTER

Antares and Betelgense are noted firs) mag-
nitude stars of this class. Tape IV consists
of deep red stars, whose spectra are also
handed or lluted, bhut the bands are doe in
this casc to compounds of carbon. Their
relation to the other types 15 ~omewnhat
uncertain. lut they are lLiclieved to be con-
nected with solar type stars by a chain of
development independent of stars of the
third type. That is, some solar stars de-
velop into type 111 stars, others inte type
1\" stars.  Stars of this latier class are all
very faint and very distant, 1t is helieved

that they are gjant stars in absolute magni-

END

wude, their faintness being due to great
distance.

The Harvard classitication is much more
complete than the above. It rests upon the
behavior of certain groups oi lines that
vary in intensity as the evolntion pro-
gresses, It also asstumes that the evolution
of the stars start: from the gaseous nebulae
and i~ in the direction of the late type red
~1ars.

The spectra of the gaseous nehulae con-
sists of bright lines of helium, hydrogen
and nebulinm upon a dark backgzround.
Thex are therefore true incandescent gases
under low pressure. The arst link connect-
ing the nebulae with the stars appears to
be the bright-line stars not recognized in

Few

the Secchi classification. They are reterred
to as the tvpe O or \Wolf Rayet stars in
the Harvard uotations. and their spectra
show a faint continuons hackground (im-
plving the formation of a central core)
crost by a group of bright bands and a
series of hright lines. both unknown ter-
restrially for a long time hut finally ob-
taincd experimentally by passing a strong
condensed discharge thru a mixture of hy-
drogen and helium in a vacuum tbe. The
ordinary well known hydrogen series also
appears in this type. first as bright lines, but
as the type progresses the bright hands
and bright lines of both series become dark
showing the formation of an atmosphere of

VIOLET END

ovlir hydrogen and helium  around  the
1ar.  With the total disappearance of the
bright linex and bands and the strengthen-
ing of the dark lines of helinm and hydro-
gen, type O passes over into tyvpe B, to
which helongs the beantiful Line white he-
lium stars often called Orion stars hecanse
50 many stars of this con~tellation are ot this
tvpe. These stars have the hotivst tem
perature and the rarest atinospheres of all
the ~tars. The only alisorption lines promi-
nemt are those ot helinm and  hydrogen.
There are a number of sulidivisions of this
type depending npen the relative intensity

1 lfl:
|

|
|

RED END

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 wnetallic 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 helivin lines are now en-
tirely gone and 1he 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 [) and the series extends
rvthmically far into the uvltra-violet. These
stars are intense white in color and their
atmospheres are composed almost entirely
of incandescent hydrogen. As the type

Secchi's Tyge 111, Harvard Type M Star.
This Class Is Divided into Giant (Type Atal
Stars and Dwart (‘I‘#ﬁe Mhl Starv—Color,
Deep Red. The Spectrum Shown is That of
a Typleal Glant {Ma) Star of This Clasy—
Betelpeuse or AiPha Drienis. The Portloo
of the Spgeetrum Shown s in the Blue
Reglon. Note the Heavy Abserption In This
Portlon ot the Spectrum and the Fluted or
Banded Apdearance Due to lhe Presence of
Compounds of Titanium Dxlde (Character-
(stle Also of Sun_Spots and Indicating Com-
paratively Low Temperature). The Heavy
Absorption of the Blue Rays Gives These
Stars Thelr Deep Reddish Coler. The Bands

There 1s a Fourth Class of Stars Known As Type (V. Harvard Typo N or Carbon Stars. in Whicn the
In Number and Very Distant. the Brightest Known

eing Only a Flith Magnitude Slar.

progresses the faint metallic lines of the
solar spectrum become stronger. The hy-
drogen lines reach their maximum strength
m class A. (See photo of early 1ype stars.)
The next type to appear is known as the
Calcium or tvpe F group of stars which is
characterized by the growing intensity of
the lines of the metallic etements, which
are now closely packed together in the spec-
trum, aud by the very marked intensity of
the calcium {mnds 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

star Procyon). To this class helongs

(Continted on fage 157}

! Mjﬁ;zﬁ,

The Matallle Lines Now Appear Closely Packed Together and of Growlng (ntensily,

This Type of Star Is Domlinated by the Absorption Bands of Calelum and the Absorption Lines of Hydrogen Which Are Stronger Than Any of the Metallle Lines.


www.americanradiohistory.com

ELECTRICAL EXPERIMENTER

June, 1919

Practical Chemical Experiments
By ALBERT W. WILSDON

EW of the millions of people who
cat cegs daily are familiar with, and
in must cases never concern then-
sclves with the chemical or physio-
logical properties of this form of
fuod, The daily consumption of cggs thru-
out the world is truly enormous, and the

s 2es

—_=n

frg. 1 |

Longltudinal Section of a2 Hen's Egg, a, Sheli;
b, Double Membrane of Sheli; ¢, Alr-Cham-
ber; d, Quter, or Fluld Albuminous Layer; e,
Thick, Middie Ailbumlnous Layer; f, inner
Albuminous Layer: g, Membrane of the Cha-
iaza: hh, the Chalaza; 1, Vitelline Membrane;
(After Macé.)

J» Germ; %, Yoik; |, Latebra.

present high prices have cansed many deal-
ers to preserve eggs till the market s at a
high point and then unload them, in many
cases with the representation that they are
strictly fresh! ggs contain a relatively
large proportion of Proteid and mineral
matter which i1s 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 ali
the ingredients of eggs, but most of them
fall far short of these claims. There is a
number of so-called cgg powders offered
for making cakes, etc., which contain no cgg
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 ege 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 albnmin 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 tluid, soluble in
or miscible with water and is composed
almost entirely of albumin, partially dis-
solved in water.

When the white of an egr is put into
boiling water it undergoes a remarkable
change, and is said to have coagulated. In
this state it is insotuble 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 forcgoing we see
that the white of egg is an cxtremely un-
stable and complex substance, its physical
properties being so indefinite that it would
be almost impossible to say that it was or
it was not a definite chemical compound.

Eggs: Their Preser-
vation and Tests

White of egg or egp albumin mnay, how-
ever, be taken as~ the representative of a
group of substances which are classified
together as the Froteids, or Albuminoids.
They contain the five clements, Carbon,
Hydrogen, Oxygen, Nitrogen and Sulfur.

Ege 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 inuch richer food
product than the white, containing in addi-
tion to the nitrogenons element the fat
and mineral bodies necessary to nutrition.

PreservaTioN. Of particular interest to
the reader will most hikely be the methods
of preserving and tests.

wing 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 sitell
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.

%y 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 [Vater-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 necdle
before being put into the water.

Gelatine, vaseline, wax or gum are other
suhstances 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 ===

A 110-Voit Two-Lamp Egg Candilng Cablnet

with a Capaclty of Six Eggs. It Can Be
Easlly Bulit by Anyone or Purchased as
Deslired.
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coagulated, thus forming an impervious
coating inside the siell.

Prysical, Examination oF Eccs. Va-
rious physical tests have heen prescribed
for ascertaining the approximate age of an
ege.

Tune SaLT SorumioNn TEST consists of

- Oval, dgeing with
it relvet nﬁf%f

Lertector.

Battery Type of Egg Candling ar Tesling
Cabinet Which Anyone Handy with Tools
Can Easily Construct. The Lamp and Be-
flector Can be Obtained at Any Suppiy Store.

placing the egg in a 10Kt =alt solution,
If perfectly fresh, the egg will sink to the
bottom. If it remains immersed in the
liquid, it is to be considéred at least three
days old. If it rises ta the zurface and
floats thereon, it is more than five days
old. This test is a rough one, i= guickly
applied, and will distingunish the really
fresh egg from one which is even a few
days old, but is useful anly for eggs that
have heen kept in air. %rﬂ:.‘verv:: CEES
cannot be gaged by these meanms It s
possible also to apply the sinking and Aoat-
ing tests on a large scale. Saly water tanks
of any size may be easily constructed inio
which hundreds of duzeéns of egpgs may be
placed at one time, thus cffecting a spesdy
separation of sinkers and fleafers, and at
a minimum expense, There are some in-
stances where a {resh ege will not sink in
these circumstances, bui such cases are not
numerous enough to be of any importamnce.

CaxnLing Test. The kest method of ex-
amining eggs for freshness iz “candlang”
the process consisting in placing the erp
between a bright light aud the eve, If the
egg is fresh it will show a uniform rose-
colored tint, without dark spots. Mare-
over, there is to be found in the larger end
of a fresh egg, between the shell anmd the
lining membrane, a small air cell, occupying
onc-tweenticth of the capacity of the ecog,
which is distinctly transparent. fn aw cag
wihich is not perfectly fresh ihis space,
unless the egg is stored with the large end
up, becomes filled with egg substances and
Presents the same appearaiee as the rodl af
the cgg., If dark spots are found in the
¢gg, 1t Is certain that e rgg ix mal fer-
fectly fresh, and its appearance uall be
more or less clondy, bring darker as the
¢ggs grow older, becowmsniig i ¢rirdme cafis
ofaguc. At the same time the “air cham-
bers” mentioned before prow kirger as the
age increases. The so-called “spats”™ are
eggs which show on “candling” hlack
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. [Epps
which have been stored some time show a
tendency in the white and yolk to run ta-
gether, and when this phenoinenon is ob-
served it may he certain that the egg is nat
a fresh onc, altho no perceptible odor of

(Continieed on page 154)


www.americanradiohistory.com

1919

June,

ELECTRICAL EXPERIMENTER

123

Experiments in Radio-Activity

N the previous iustallments of this
series the propertics of the radiations
from radio-active substances have bcen
discust. It is the author's intention
in this article to exphiin the radio-

active transformations and to show that in
reality these changes are @ transmutation of
the elements. Experiments will be given
showing the risc and decay of thc aciive
constituents. For a more detailed account
the rcader is referred to Sir Ernest
Rutherford's “Radio-active Substances and
Their Radiations.”

The disiniegration theory was first pro-
posed to account for the continuous pro-
duction of thorium X from thorinin 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,
namcly, mesothorinm and radiothorium.
Radiothorium is, however, chemically in-
separable from thorium and mesothorium
inseparable from thorium X, and are in
teality isotopes. The word isotopes 1s 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 particies. In this
case I ¢ is the initial activity, 1 ¢ is the activ-
ity 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 decay 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
grams of thorium nitrat or some other
thorium salt are dissotved in water. This
solution should be left standing for about

days for reasons which will be given
later. The thorium nitrat solution is then
diluted to about 200 cc. The solution
shonld be heated and ammonia added in
excess. The thorinm 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 filtrate should

4
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hime 1 days

Graphic Curve Showing the Rapld Rise and
Decay Perlods of Thorium “X,”” In Days, as
well as the Relative Activity. The Decay Is
Measurable by Means of the Sensltive Elec-
troscope Previously Described.

By IVAN CRAWFORD

PART IV (Conclusion)

be boiled down to
dryness to remove
atl 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 Top

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. Ii the thorium solution were used
fresh, the thorium X wonld contain some
of this active deposit, thus causing an
initial rise in activity instead of a gradual
fall. \Vhen the solution is allowed to stand
for several days the amount of active de-
osit remaining is negligible. No more is
ormed, as the emanation escapes from the
open vessel not being held by the solution.

The watch glass or metal plate having
the thorinm 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 resuits tabu-
lated. These figures then are the measure
of the decay of the thorinm X at different
periods. These fizures may be compared
with those calcnlated 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 mcans of the ionization current,
and the abscissae represent the time in
days. In arranging the graph the iower
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 activitics 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-
rinm 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
incrcases in activity due to the production

Elements.

L e ———— s T

.

View—Simple Apparatus Used in the Eerrlment of Separating
Thorlum X' from Thorium Nitrate.

Hypothesis of Radlo-activ
Lower View—Watch Glasses Used to Hold Thorium *“X.'

This
e Transformatlon or the

xperiment Proves the
ransmutation of the

of thorinm N. The curve denoting the
rise in activity of the thorinm 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
N. 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 songht would be realized. In
this experiment the thotium gives rise to
an active substance several thousand times
as active, weight for weight, than the
thorivm from which it was separated.

As the reader goes deeper into the study
of radio-activity the question may soine-
times occur to him whether or not the
property 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
wounld 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 visibie change.

Radio-active compounds are being used
more and more in modern every-day life.
What was at first merely a peculiar phe-
nomena is now an important branch of
science. Prominent scientific magazinesand
institutions are now regarding radio-
activity as a separate and distinct science.
Large laboratories have been established
for the studu 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

(Continieed on page 151)
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How to Build an Efficient
Medlical Coil Set

By H. WINFIELD SECOR

=

Appearance of Finished Medical Coll Set In Carrying Case as Bullt 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.

HE aim of this article i~ to give the

constructional details ~o that anyone

mterested in shocking or  medical

coils may Dbmid his own upparatus

at a slight cost. The outfit will pro-
duce equaliy as good results as any of the
commercial apparatus, for all usual require-
ments.  Medical cails are widely used for
the 1rcatinent of rchevmatism and other
bodily ilts and pains. hesides fnrnishing lots
of amuscment and fun for the voung folks.
Nat only this, hut such a coil as the one
here described dends itseli very well to
many kinds of testing, and it alse can be
used for telegraphing along railrvad tracks
for several miles, after the manner of 1he
UL & Signal Corps buzzer sets. \We will
take up the construction of the individueal
parts of the apparatns in detail.

tnduclion Coil.

I'he indnction eoil vsed in the present ap
paratus nced not Le as carefully isulaterd
and constrncted as that intended for pro-
ducimg  ~parks with corresponding  high
potentials. which constantly tend to break
down the insulation Letween turns and be-
tween lavers of wire  As the detail draw
ings show, the uvsoal secondary coil is sup-
plemented by a second fine wire winding,

known as the tertiary, which is wound ex-
terior to the usnal secondary winding. The
primary winding and tie annealed soft iron
wire core is mounted rigidly in a stationary
block, made of mahogany or other bard
wood, or else it may be cut out from

piece of biack Dhler, lakelite or hard rub-
Lher, whichever may le the handiest ma-
1erial for the buildec.  “This primary sup-

them thru the block as you can, gradually
mcreasing the number in the hole by stick-
g some here and there around the outside
and m the cenmter, nnul as many wires are
i the bhindle as you can push in thru the
hole. The core may be finally tightened np
Iy driving a few swall hrads thri the front
end and clipping these off with a pair of
pliers,  Afterward this core face against
which the vibrator is to operate is filed off
smoolh, but left projecting from the block
about ¥%§ inch.

The next step is to insulate the long leg
of the core projecting from the hlock, and
this is done by winding some thin linen or
silk tape along the core, lapping the tape
slightly. .\ daub of glue or a picce of
thread will hold the final convelution of
tape. ‘The block should previously have
had two 1/16-inch holes drilled up irom
the hase with a hand drill or drill press.
thru which the 1wo primary lcads may pass
without heing 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 i~
wound as evenly as possihle, aand. in all,
four layers of the primary wire (No, 22
S. C. C. or enamel magnet wire) arc put
on, bringing ont the fina! lead from the
fourth layer thru the remaining hole in the
upright. This coil may then he immersed
in molten paraftin wax, or it may he given
a coat of thin orange shellac. To give a
finished appcarance, a layer of black paper
may e glued around it.

The secondary and teruiary cuils arc
wound on the hobbin, as shown in Fig. 4.
a wrapping of Lhree lavers of paper hemg
Maced letween them. In winding the layers
of these two coils, the length of the layer
1= made a little shorter than the lLobbin,
leaving a space of about 4 inch at cach
end, and a layer of thin paper, preferably
parattined paper, is placed hetween every
layer, The size of wire for these two coils
is No. 30 B. & S. gage, S. C. C. or enameled
insulation, In lhringing out the leads fram
this fine wire. it is the best practise never
1o rely on a =single strand of this small
size, which may easily hreak and canse no

)

porting Dlock has a hole drilled tlirn 1. end of trouble: therefore several strands of
having a diameter -

of 11/32 inch, in aom orer Sec  Jertory a2 Bross wiy guite
which the iron poper nsv/ ol @

wire core is 10 be

Kood or fider 2'diem

emplaced. To Cardboerd tuow S ufdom
make the core, you { Foerdhsc

will  require  the Prim of4 loyers#tee sce
softest iron  wire

_\'O]l €an I)r()fllrl',

abom No. 22 to 24

gage, measuring

about 4 inches m

length, The wires p -

N ¢ fald bl s ;’ﬂéeﬁf £ fier ;mvj?’ J 7 'lla’;fﬂgfmw
straight  as  pos. Fig 4. o

sible. and they are
mounted in the 1y

right block Dy
placing as many of

Tertiary Windings.

Section Thru the 1nduction Coll, Proevided with Primary. Secondary and
The Tertiary Coil s Wound Outslde the Secondary
and Yields a Miid Current, Very Desirable in Electro.Medlcal Applica-

tlons.
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the wire should he donbled up 10 form a
sturdy Hexilile lead, which should he given
one or two wraps around the form aml
tied with a picce of thread. The fine wire
forming the winding is then soldered to
this heavier lead. A\ small windiug jig.
comprising two wooden uprizhts mounted
on a base together with a piece of heavy
iron wire, et so as to form a handle or
crauk. and 2 piece of round wood such as
a picce of shade roller, will serve to sup-
port the secondiry Lobbin while it is being
woirnd.  Proceed to wind on ten layers of
the specified wire for the secondary, jn-
~ulating each layver from the other by a
wrapping of paratlined or other paper (hut
not newspaper) and when the ten layers
have heen wound on, the joint or common
lead shown in Fig. 1 should then Le put in
place and the wire soldvred to it.  Atfter
winding three layvers of paraltined paper
around this coil we may proceed with the
winding of the fertiary, or third coil, which
comprises eizht lavers of wire, each luyer
~separated by a wrapping of paper between.
The third or outer fcad, coming from the
irce end of the tertiary winding. completes
this ‘unit, and the coil way he tished with
a few wrappings of siitf paper w0 protecr
1t and give it a smousth eybndrical form.
The finishing coat may Le a wrapping of
thin hard rubber, or simply some hlack
paper. which may be later varnished or
coated with some black 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 earrving the three connections
irom the secondary and tertiary windings
is simple and ethicient. Initead of the older
methud of providing shding shiocs andd
metallic rails, the writer has found it much
simpler and more reliable, with no chance
ol intermittent makes and hreaks in the
current applied to the patient. to secure the
three lcads coming from the coils to three
&32 machine screws threaded thru the
flier or bakelite hasc of the coil in the
manner showu. The secondary unit, as will
be perceived, is permitied to shde back and
torth by virtue of the slot cut thru the
wooden hase of the cabinet as discloscd in
Fiz. 22 Three rubber-covered stranded
leads such as lamp cord are firmly soidered
1o three lugs, clamped apainst the heads of
these machine screws by nuts under the
base, as shown. It is well to place a metal
washer behind the nnt, and the screws are
then past thru the slot in the cabinet base
and screwed into 1the bakelite basc support-
ing the coil. The secondary and tertiary
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fearls are pretee- z
ably ‘“l‘l'j'r""l o folished Harogony, Siot 1 base _ Snang  § Bonelite Are
three metal fugs ¥ e
Switch Details, H
] E{]’,"

There are scv- i
cral switches used '
on  this  medical || e e il , 2
coil outfit.  (The [ . ) !fgl,;,;‘n"-'a?‘ DLW
c:-udcnslcr and , et -» Seole, 4
switch are op- p;
uvonal, and a rle = Bar- 1“.//5\.)
nsed  mostly  for . k/ X
producing a very } v~ @2y
strong current for o e v
shocking pur-
pose~.) There are
also provided a
three - puint lever
swiitch ior the ¥
threc positious of
“off,”  "ome cell” famror
and “two cells” of r o
dry battery, and a i ¥
special bi-polar 3
secondary switch,

The only special 'one
par: which needs £ Pg
explanation in de-
tail is the bi-polar L Lotea ey (0s0_sa iy oslvmn .. SN
secondary  switch, Fig 3 ",
and thi~ s illus-
trated in detail in Top and Front Views of Medl_ca! Coit Set, Showing Disposition of Two
[5ig, 3 The lever Dry Cells. It Works Very Efficlently on One Cell. as Proved by Tests.

3 K . The Secondary Unlt Is Movable.
of thi~ switch may

fractional dimensions for the phosphur

Doudie pote sec swich Nicke! plate hironze contact springs. as their size may he

3f tengtoatenie 1§ aiom judged trom the drawings, and each con-

Lels j Ne o liber ; structor will make these a little different

SN 4 RS possibly. They should in anﬁ case he ap-
) - ! : 3 :

> : groxnmalely Y% inch in width and spaced

#03 dromee spring /16 inch apart, so as 1o give as high in-

Sorder log sulation as possible between them. One of

Ii XUl these springs remains flat at the rear, and

S N is soldered to a brass lug, so as to be con-

Frg. 5,“””" Sponge sevid nected \\:ith lhe' central supporting posts

2 a7 brss ol of the switch lever in the manner apparent.

f . The second spring bends downward at the

ey B M 2 rear. and makes contact with an insulated

g il brass segment, shown at Fig. 2, and which

1632 fop forms the second pole of this switch. The

Round of7a mithe) d X Aan
plgre ﬁg 6 o i)
Details of Medical Coil: Handles. Sponge,

Electrode and Bipolar Switch.

le made from a picce of "yx%-inch bake-
lite. hard rubber or fiber. preferahiy black in
color. It is not necessary to give here the

—

dvniliory bat ferms. Qurer lead,
i °

2 pt baot
sw

{

ddile recd

Secondory
Crolyrs. ¥236

Rriiary (e/yrs ¥°35 wog www)

mag wire)

Sec sw

90 S S

D Oond s \
Feoad + ' @ /17 priim
142}
W cond \ Y
. . ¥~ - msert rmylir-
vib e ’ — ampere Meler
: H | here

Red cord

Green cord

«_J

Diagram of Connections for Medical Coil Qutfit Here Described. By

Means of the Bipolar

Current Controlier any Modification of Primary. Secondary or Tertiary Current Is at Once
Available.
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necessity of this switch will be evident from
the diagram of connections, Fig. 1. The
springs on the secondary switch may be of
phosphor hronze, German silver, or hard
springy brass. and can be quite light.

The secondary current distributing switch
gives six different forms of corrent. namely.
primary—secondary—tertiary—primary and
secondary—sccondary  and  tertiary—pni-
mary, secondary and tertiarv— and thereiore
requires twelve contact points, which are
spaced 11/32 inch apart.

Vibrator.

The vibrator is best removed from some
clhean medical coil, or else made up by re-
movimg 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 supporied on two round brass
uprizhis, threaded for machiue screws at
the hase, these uprights being made of
ahout ¥4-inch diameter stock. The spring
should be about 14 inch wide and fairly
thin, 1t may be of steel. spring brass.
phosphor bronze or German silver. The
contact points, that on the »pring 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-
stenn points.  Silver is {irequently used,
aitho it 1s not very commendable for the
purpose. These contact points are gen-
erally obtained from old belis or other
electrical apparatus. The iron armature on
the end of the vibrator spring. for use with
thi~ form of coil, shouid be about 5/16 inch
in diameter and ¥4 inch thick. It may be
riveted or soldered to the vibrator spring.
It should be mounted so that the armature
normally 1s about 3/32 mch from the iron
core, (Continied on page 130)
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‘A Small High Frequency “Oudin’” Coil

coil, a high poten-

tial condenser, and

spark  gap. The

126
M b Bross aischor ]
) o
o lobocrd fude

wound milh 472
D.cC mur miln
| turps spoced

Frim. minging
of 1 bross oF
 copper ribbon

AT sypaort -

lerdboord ring
Prim. clip—=--

discharge obtained
when the coil is
J excited by a Y%

K.V, transformer
will be from nine
to tweclre tuches in
length, while the
spray discharges
will reach out to
still greater
lengths. The re-
sults obtained with
this small coil will

‘_':f‘— - “Keod end prcs
= SSSEE

S TR TR T vl

Cargpocrd ring :

~ Secondery

L4

thoroly repay the
builder for the few
hours spent in the
construction of
this simple, yet n-
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
o round "Quaker
T Oats" box cut to

1

Prim. windin
wod biock 2 =

Prim

Fig.4

\[I/'p 5,5;

fl 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-

Tronst
%

Fig. 3

pearance should be

An 8- to 10-Inch Spark Oudin Migh Frequency Coll
Step-up Radlo Transformer or 6. to 8-Inch

by a One-quarter K. W.
Spark Coil.

The high frequency transformer here
described is of the Oudin type. All that
is pecessary to use in conmjunction with it
are a small wireless transformer or spark

[The idea here described and illustrated
is the “germ” of the marvelous electrically
played “cheraleelle”—tlie piano that gives
absolutely pure music, owing to the fact that
the strings arc sct inta zibration by electro-
magncts, nat by striking them with me-
chanical hammniers, as in the ardinary piane.
Hith such electrically played instruments
it is possible ta produce “sustained” notes
of wonderful purity. Those tnterested in
this wark will find that eacl string must be
vibrated by its awn magnet coil, and each
eail excited by an olteruating or pulsating
current having a periedicity corresponding
to the natural frequency of the particular
string played. A buzzer specially tuted for
each String may 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.
3 is a wood or filer strip on which the re-
quired number of electro-magnets, € are
mounted; i. e., as many magnets as there
are strings on the harp. These are sus-
pended so as to cover, but not fouch, the steel
strings. Swvitable clectro-magnets are made
from telephone receiver pole-pieces, which
can be purchased from any sopply house,
A corresponding number of push buttons
D, are arranged on a separate board E,

nicely stained and
varmshed, A dis-
carded ball from a
brass bed will be
found to suit very well for a discharger,
The wire for the secondary should he num-
bers 2810 30 B. & S. D.C.C. or SS.C. wire.
The winding must be done on a lathe or else

it Can Be Exclted

An Electro Harp

serving as a kev-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-
hutton. The other terminals of the magnets
and buttons beingcon-
nected, the main wires
are led 1o a buzzer or
other interrupting de-
vice F,and hatteries G.

1t is a good idea to
construct a special
keyboard, as the puish-
huttons cannot be
playved very fast
Pivoted or spring-
supported strips ar-
ranged side by side
can casily be as-
sembled on a bhase-
board, with suitable
contact points

on a simple winding rig, as it cannot be
evenly wound hy hand. 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-
g should be fastened to the brass dis-
chiarge ball. This finishes the secondary
col,

The primary is very easily constructed.
It is made of one-inch copper or brass
ribbon. The inside turn is taped to a eard-
board ring, about 5 in. in diameter, and one
inch high. This 1is shown in Fig. 2. The
ribbon should be wound tightly, the turns
separated by thin corrugated paper, such as
used in packing boxes. The strip of paper
should be about 5% 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 hinding 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 34 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 oi metal held in the hand, and not to
the skin direct.

Contributed by G. W. COOKE.

made keyboard will really surprise you.
The instrument ¢an be used as an ordi-
nary piano, pressing the buttons as if they
were keys,
Contributed by
CARLETON F. MAYLOT (13 years old).
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mounted under each
“key" strip. These
contacts can be made
from silver wire,
platinom  points  off
old bells or buzzers,
tungsten points, or
for that matter just

S swrings

plain Lrass points or
springs. The smooth
action of such a hand-

Experimental Electro-Harp Opérated by a Buzzer, Which interrupts
the Current Thru a Magnet Coll In Front of Each String.
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Experimental Mechanics

By SAMUEL D. COHEN

N the last lesson we considered the
theory of twist drills, and having this
in mind, we shall now discuss the pruc-
tical end of the twist drill. It is essen-
tial to note that in grinding twist drills
it is very important to have Lthe cutting edge
—

Fig 4

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 mctal, thus
spoiling the same or breaking the drill. The
Lest angle at which the culting edge should
e grround s that of 59 degrees. A gage is
uiuzlly 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
toeal, and should be found in every experi-
menter’s tool kit

To acguire knowledge on how to actually
gristd a drill by reading, is a very difhcult
matter for the beginner. This is a subject
which he must learn by actual practise, thus
Faming experience as to the manner in
which the drill is held against the abrasive
{grindstone or usually an emery wheel),
also fow to determine whether the drill is
ground properly so that it can perform its
necessary function.

Ii iz advisable for the beginner to obtain
a drill grinder, which can be purchased for
a mommnal sum. There are two kinds of
drill grinders—first, that wherein the drill
is controlled by hand, and the grinding of
the iwao cuiting edges is performed sepa-
sately; the second type, wherein the drill
iz clamped and the grinding is performed
antomatically. The latter is used exten-
sbvely in large factories, where consider-
able quangities of twist drills have to be
grotind,

The paint in favor of the grinding ma-
chime iz 11z independence with regard to
the ahility of the workman; also the grind-
ing fis atcomplished much faster. Fig 2
illngtrates a hand-controlled, foot-operated
grinding machine,

In using twist drills, it is of extreme im-
partance 10 have the cutting edges prop-
erly groumd. To illustrate this, the resnlts

abiained from careless and inexperienced

LESSON XI1.

use of the frec-hand twist drill arc clearly
depicted in Figs, 3, 4 and 5. The subject
is of cxtreme inporlance, and the novice is
strongly advised to procure a machine that
will grind his drill to the proper cutting
vdge angle, thereby saving some important
work that he may be cngaged on, which
might have been desiroyed by the poor,
hand-ground drill,

If the sharpening is done by a frce hand
drill. it is advisable to obscrve the cutting
of thc metal by the twist deill: fiest, the
chips madc by the cutting; sccond, the size
of the hole. If the cutuing lips arc shaped
to a proper clearance, the chips will curl as
they start from the cutting edge, bnt, 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 . controiled, Foot - operated

Twist Drilil Grinding Machine. The

Drill 1s Revolubtly Heid In a Jig At the

Correct Angle Agalnst the Emery
Whee).

One Result of Improper or Careless Grinding
of a Twist Drili. The Hole Drilied with Such
a Twist Drill Tends to be Ragged, Eillptical,
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. Sece 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.

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 pcr minute, and is rated at the outer
diameter. Under avcrage conditions, the

Fig.6

in Grinding or Sharpening Twist Drills by

Hand, Care Shou)ld 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 fect, and for
high-spced drills, seventy to one hundred
feet. Working conditions may at times
cause a change in these figurcs. \When the
cxtreme outer corners of the cutling 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, & = 60 degrees, with the grindstone
surface. If now a rcvolving 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

Lard oil or soda water.

Brass cutting: Parafin oil.

For aluminum: Turpentine, kerosene or
soda water.

Cast-iron work: Usually worked dry.

(Continued on page 163)

iron drilling:

®

Another Resuit of Unequal Grinding of a
Twist Drill—and a Very Common Fault Too.
The Lips Are of Unequal Lengths.
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Thix departnent will awiad the following monthty prizes ;
ta stinnilicte experiptenters onwards accoaplishing new things with ohl
a suinvitted ta the Fdhors of this depariment
for the sceond Liest aden oo $20m prizae,
We will minke the wechanival dirnwings.

The purpose of thiz department
aud for the nost useral,
For the beat idea subimitnaed
article pecd not be very
MaKe =Ketehes on separnte shects

FIRST PRIZIEE, £3.00

TELEPHONE TRANSMITTER SEN-
SITIVE AS A DICTAPHONE

\ very -unplc hat \\ondcrlulh sensitive

relephone trimsminer for experimentai pur-

poses ¢ easily be made.  As shown in the

T Lubder bond D

Here. ABCD — Piece of Soft wood 5 x 3 x b
Inches Resting On Wooden Base. abcd =
wWoceoden *“Mouthplece't Hanglng on Back of
Larger Piece and Carrylng 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
¢ and Two Dry Celis at R to the Standard 75
Ohm Telephone Recelver.

diazram Fiz, 1. it consists of a =mall piece
of thin board mounted on a woaden hase
and having two vertical carbons alout 3/16
of an inch in diameter. attached by cliaw
tacks to the hack. Hanging over them ix 2
amall, thin picce of light, soft wood carryvine
a transverse carhon. which lightly touches
the vertical ones. This constitutes the
“mouthpivce.” To the vertical carbons
wires are ailached which run through the
board and conmect with two dry cells aud a
telephone receiver. The transverse carbon
resting awainst 1he vertical carbons nakes a
bad contact in the cirant, and the sowmul
vibrations striking  upon the mouthpicce
pmduce an alternate l!lCer~E and decrease
m pressure, which varies the electrical re-
sistannce aned current in the cireuit.

To secure greater sensitiveness a small
mduction coil may he mounted on the frnnL
as ~hown in the seeond diagram. Fig. 2. A
few turu® «f No, 22 copper wire are wsed
on the primary. and o large number of turns
of No. 30 wire on the secondary, W ith the
nduction coit inseried the honman voice in
ordiuary  conversation, -ix feet iram the
transinitter, is easiby heard thru the re-
cenver, which may be placed at any di~tance

Contributed hy FLOYD L. DARROW

frg 2

privetient and vriginal ide
1 prize of 35 s
cliborate, suunl rotch ~k--lr‘l|- s are sulleiem

irst i'rize, $3.0m:

vierded

Noecoml Frive,

201

Tlacd 1'elze, 81,00,

Appaaing o old punlerial
svrlex ol prize< will he awaprded
thitd biest prize of 31.au.  *Ph.-
Use only ane side of shosl

i monthty
aml for the

SLCOND PRIZE, $2.00

CONTROLLING DISTANT LIGHT
WITH A MAGNET.

It i~ often convenient to have a lhght at
the head ot the stairs s0 connected that it
may be turned on at the bottom as vou zo
up, and turned off when vou reach the top,
ur vice versa, But it 1s not always practi-
ciable or desirable to have the old wirtng
taken out and new installed. for this -
pose. The same resulis can be obtained hy
the use of the scheme herein shown,

A coomuon pull chain socket is nsed with
a thread attached to the end of the chain
and to the top of the <olenovid aure, or the
chain may he fastened direct to the core for
that matter.  The rest of the drawing re-
yuires 1o explanation,

Oue push can he at the top uf the stuirs
and pue at the hottom. and as many others
at diffcrent places as the experimenter (lc‘-
sires.  One push of the button tirns tie
heht on and another turns 1t off.

Contrilmtect Iy

SCOTT EUGEXE VANCE.

Simple Method
for Cantrolling
Light at a Dis-
tante by Means
of Magnetic
Soleniod and a
Push Button.
The Soienoid Can
be Operated by
Batteries or (10
Voit Direct Cur-
rent, iIn Series
with a Lamp. it
[ Is Best to wind
j the Solenold for
110 Volit

- 3 the
P 9 Current.

:, F——————— Push bufn

Transmitter Showing Small tnduction Coil

Mounted on the Front of the Board. The

**Mouthptece' Is In Serles with the Primary
Winding.

MAGNETIZED SCREW.DRIVER A
HANDY DEVICE.

| maunetized a screw-driver by holding
1t tiose to a dynamo for a few minutes,
nearly two years ago, and it is still my nast
valued helper when it is necessary for me
to do repatr work on my car It i1y 0 great
help when working around the car to have
this magnetized screw-driver 10 pick up
screwy and small pieces of the machinery
which drop down inside. out of my reach.

In getting serews it is iinatuable: simply
pick up the serew by touching the head
with the magnetized screw-driver, mul it
may be instantdy set in place with anly one
hand. It does awayx entirely with the an-
noviance of the screw <lipping away aml
getting lost, as it so often does, 1 always
carry 1t in the ool box, and tod the other
fellow appreciates it when | find him hay-
i car-troubles on somwe lonely i of road,

Contribnted In FETHYL WEDRE

www americanradiohistorv com

THIRD PRIZY, $1.00

A QUICKLY CONSTRUCTED
"PHONE CONNECTOR.”

An efficient aml handy “Phone Con-
nector” can be made in a few minutes,
as follows:

Obtain a spring clothes-pin; bore a hole

4 l
[—— O
L'§ <oy g . §

V‘E
\““—_*——’9
£

A Handy, Simple and Efficient "Phone Con-

necting Clip. The Clip Is Clamped. on a

Strlp of Fiher, Lined on Elther Side with
Brass Strips as Shown.

thru head swhere line unsually goes, put a
battery binding post thru each hole, o
that the unt will be on the ontside. Then
hore two other holes one inch from the
opposite eud and put two more posts in.
Comnnect the twa pusts on each side \ to A

and B 1o B as indicated.
Next obtain a piece of wood 2" x §y” x
the width of the clol]|e~-pin: attach two

strips of copper 43" x 1/16” x 3§" to euch
side.  Mount two binding posts on the up-
posite side as D and E. then solder wire
{or counect w1 some wayv) the bindine
posts E w plate EF and D 1o L-m-
neet D and E with the mstruments and |\
and B with the ‘phones, and pressing X
and Y together, place on statiomary con-
tact hlocks so as to tnake connection in the
manner apparent.

Contrilmted Ly JOHN W, HOPKINS,

A TIE-CLASP TELEGRAPH KEY.

The telegraph key here shown €osts one-
tenth as much as one purchased in any
store, and is smaller, neater. and just a-
efficient. 11 consists of a tie-clisp having
strip of brass, with a hard robber knal
~uldered or riveted 10 1. The whole is
then mounted on a base b7 x 2 inches. with
binding posis taken from ol hatteries,
The illustration berewith explains fully.

Contributed by HARRY E. FUCHS.

|

e
=TT
i

A Masterpiece! Cheap Telegraph Signaling

Key Ma from Tie Ciasp Mounted on

Wooden Base. A Brass Screw Serves as
the Contact Under the Key Lever,
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Connecting Up Dry Cells

Frederick Von Lichtenow

By

EARLY cvery experimenter who
employs Dry Cells or other hat-
terics as (he main source of his
current supply, keeps these cells,
gencrally speaking, all ncatly con-
nected up—often in a dustproof containcr

A Meat and Effective Battery-Control Switch-
Bgard Tor Connecting Into Clrcuit Any Num.
Bar of Cells, from One to Six, on Parallel.

at that—always ready for the biggest joh
in his laboratory, for instance his “Spark-
Coil” or "Tesla Set.”

\Whenever lesser pieces of apparata, such
as a small motor, an clectro-magnet, a buz-
zer, etc., etc., are to he worked, requiring
only one or two dry cells, as the case may
|s=, then these cells have to be separated
fromi the rest of the “family”, only to be
ut back and connccted up again when the
experiment is finished.

hiz= constant disconnecting and connect-
it 18 soihing less than a genuine nuisanice
and does not tend to improve the condition
of the connecting links, whatever they are.

There appear now and then in the tech-
nical penadicals schemes, embodying some
iorm of a rotary multi-point switch which
are infemled to remedy this trouble, To a
larse extent they are successful in this, but
everymne of those, which have come under

my obscrvation, was suffering from two
other faults, which are nearly as bad as the
one aliove cited: First, the cells were con-
nected vp in such a manner that, with only
onc cell switched-in, this cell was alrcady
using encrgy from the next following one;
and this in repetition thru the whole row.
Second, as a conscquence of the first fault
it is iinpossible to propesly test each cell
individually without going thru the dis-
comiiecting stunt again.

The schcine treated in this article has
nonc of these drawbacks and is the cheapest
and simplest one could think of; nothing,
s0 to speak, has to be constructed and the
few necessary finished parts are obtainahle
anywhere at a very slight expense.

As will be scen from the illustrations,
this idca of connecting cclls lends itself
very well to both battery-box and switch-
board, whichever one prefers. The cclls
are arranged as if intended to lie connected
up in “parallel”, which is clearly shown
in Fig. 1. Six cells require five (small
sizes) D.P.S.T.-Switclhies, {of which switch
No. 1 serves two dry cells) with an addi-

-~ Z
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rig. 2

Another Style of Battery Switchboard for
Connecting up Any Desired Number of Cells
on Parallel.

tional circnit switch on the one side of the
container. There arc two binding posts
brought out on the same side—one directly
conncected, the other to the circuit switch,
as is sclf-cvident—for the conncction of
apparatus.

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 IFigs. 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, therc are scveral 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.”

D. C. Dynamo from Magneto

Here iz a dynamo-motor that any experi-
meiter cail make at practically no cost ex-

picce of mica and wrap it around the shaft
at L until it just fits the brass segments K.

Sheltac the mica to the shaft, and then
shellac the segments over the mica, taking

cept & little patience and work. All the

care to leave a slot S between the seg-

material can be purchased for a small
sum. The materal required are a tele-
phone magreto and two telephone
transformer coils, or about 4 Ib. No.
22 mazne! wire. Also some pieces of
lirass, & brass tube, and some fiber and
fiex. Mow, with all the inaterial at
hand, remove the two gear wheels on
the magneio and take off the contact
jarts on the other end. The magneto
peey appears as in Fig. 1. Then take
one end plate M off and drill a }4-inch
hale each side of the bearing at cc,
midway between the bearing and edge
uf plate. Next cut two pieces of brass
ar copper of shape shown at N, Fig. 2. l
They measure about 174 inch. Drill a
ig=inch hale at c in each and solder a
picce of spring brass A to the other
end at %. Then bend into a right angle
at B. These are the brushes, and they
fasten i M thru cc with two battery
banding gsosts, which are carefully in-
sulaied 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

Fibre rings
g fO Nold €

Bent bere

A=
alv
\2 “

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 brass
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. \Wheu 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. [t will run either as
a dynama or motor. As a dynamo I
was able to light 4 to 3 small tungsten
lamps. On 4 to 6 volts it develops re-
markable power. \When running as a
u (| motor it works better with one of the

brass tubing ¥4 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

Every Telephone
Siight Changes, into a First-Rate "Direct-Current’” Dy-

namo. Fine for Auto or Boat Lighting and Experimental

Magneto Can Be Made Ovwver,

Work.

with

magnets removed, as this lessens the
strength of field so that the armature
revolves more freely.

Contributed by  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 boule. [If the top is not leyel
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 cur. Then a red-hot iron

Hested trom
[
nnere gless

will dréck ‘"

A Simple Way to Cut Off Large Glass Bottles,

by Plunging a Red-Hot {ron Into an Oll and

water Solutlon Fllilng the Bottle Up to the
Line Where the Cut |s to Be Made.

plunged vertically into the oil will cause ;

the glass to erack at the level of the liguid
and leave an open top jar.
Contributed by GERRAL EHINGER.

USEFUL LABORATORY
MATION.

Rain water may be used az distilled water,
provided it is elean.

Baking soda is sodium bicarbonate.

Vinegar contains dilute acetic acid.

Common table salt is sodium chlorid.

Rust from a nail or other iron is ferrie
oxid.

Tea contains tannic acid.

Blackboard chalk is calcium carbonat.

Epsom salts is magnesium sulfatec.

Sugar of iead is iead 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 nortar or pestal makes an
excellent whet-stone.

Aqua ammonia is ammonium hydroxid.

“Lye” or cauwstic soda is sodium hy-
droxid.

Quicklime is calciuin 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, saffirc and others gems are
composed mainly of aluminum oxid.

Borax is sodium Lorat.

Salt-petre is potassivm nitrat.

Copperas is ferrous (iron) sulfate,

Blue-stone is copper sulfate.

INFCR-

ELECTRICAL EXPERIMENTER

EOITED BY S GERNSBACK

Hydrochloric acid and ammonium hy-
droxid arc solutions of a gas in water.

Oxvgen is made by heating potassinm
chiorat with manganese dioxid.

Carbon dioxid is prepared by treating
marble chips with strong acid.

Hydrogen is prepared by treating zinc
with strong acid.

Chlorin is easily prepared by heating a
mixture of hydrochloric acid and man-
ganese dioxid.

Sulfur dioxid is made by burning sulfur
in air.

Nitrogen may lbe prepared by heating
ammonium nitrit,

Pure silver may be prepared by treating
silver nitrat 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 pwoled in the center
has a spring brass strip soldered to it. On

turning the crank fast or slow, the circuit
is interrupted.

* ..-:é- n'u '& "'E'”
3 ""’"’" .

|

IiLl_m.

Simplest Clrcuit Interrupter Formed of a
Ring of Nalls, Agalnst Which a Brass Spring
Mounied on a Crank Is Turned.

Hor

An Electric Bread Ralser—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 hread rests on is made of
slats, spaced ahout two inches apart. This
IS done to allow the heat to radiate frecly
in the box, when the hread is placed in it.
The method has worked out well.

Contributed by RICHARD ANDRESS.
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EXPLOSIVE GAS APPARATUS.

Having occasion to make hydrogen gas
to explode in a gas cannon, | thought of the
following idea: 1 secured an ofd show-
case bulb and broke the tip off. Afier re-
moving the filament (B), 1 fused a picce
of glass tubing on the bulb, as shown at
(A). Then 1 filled the Lulb half full of a

gt

Exploslve Gas Experimental Apparatus Con-

F1g 2

structed of Show-.case Lamp with Tube
Fused on Tlp 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 cammon, I was
able to get a good explosion. Care must
be taken not to disturb the platinum ter-
minals.

Contributed by
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 dissoived 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 wnan-
ner. Hang the article to be plated in the
solution at the end of a strip of fead or if
more convenient, immerse the article in the
solution and boil it for ten or twenty min-
uces, according to the thickness of the sil-
vering desired. To obtain best results the
articles to Le plated must be free from
grease and oil or dirt.

“ This chemlical is a deadly pecison and must
be handled with the most car

Contributed by DAVID GOODMAN.

IMITATION GOLD

Take 16 parts of platina, 7 parts copper,
I part zinc, put in covered crucible, with
powdered charcoal and melt together till
the whole forms one mass amd all are
thoroly incorporated. Or take 4 oz. platina,
J oz, silver and | oz, copper.

Contributed Ly

NORMAN LIVINGSTON.
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DR.LEE DE FOREST.

mateur Radio Restored

INNING one war scems like a
great accomplishment, hut win-
ning two wars, onc after the
other, is a historic occurrence for
which we have iew 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 inay be opprest in a
similar manner by unjust laws which cur-
tail the freedoin of its people. Indecd,
when it was proposed last winter to take
away Iram the American Radio Amateur
ihe fresdom of the ether, which would
have deprived the liberties of over 300,000
vopngz e in this country, war was de-
clared arnce more, This war was to the
knife: it was as short as it was decisive.
Bur Right as vsval won over Might, and
the American Radio Amateur woun his war,
as the Allics won theirs,

Amil, as the Allies will win the fruits of
their viclory “in the months to come. so
will the amateurs reap the fruit of their
victery. Indced, the reaping has already
hegun, ©in April 15th the ban on Radio.
at least dfor receizing, was officially taken
aff, and a mighty shout went up when
Eadie Amateurs were again permitted to
nge the ether to their hearts’ content. Altho
the ban far sending has not been removed
at thiz time of wriling, the chances are that
Tefore the next issue is in your hands the
freedom of the ether will be once more
resiored completely,

As soom as the newspapers published the
weleome tidings on April 15th that the ban
on receiving was off, hundreds of thou-
sands of amateurs began dusting off their
sets and afrials blossomed forth over night
by the thousands to resume their former
activitice once more.

And wonders upon wonders! \When we
piIl Our SCtS 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-
tione which we all had lcarned to love.
Eut the war has changed evervthing—even
radin, far now the radio teleplone has
come into its own. .

Where formerly there was nothing but
thie fah-de-dali in our phones, the ether is
rawe filled with the human voice flung far
and broad over the land—nay. over the
oeeans—and as the months roll by the dots
and dashes will grow less and less, and
the human voice will come in over our
aérials 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 rehiable. But the future of Radio
Amateurism in this country is centered

By H. GERNSBACHK

uporr tho radio telephone. While no doubt
many of ns 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 fll
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

2000 11 N0 TS e D |
= NAVY DEPARTMENT

Naval Communication Service

Cffice of the Director.
Washington, April 14, 1919.

Editor Electrical Experimenter
Sir:

The Acting Secretary of the
Navy authorizes the announcement
hat effective April 15, 1919, all re-
strictions are removed on the use E
of radio receiving stations other than
those used for the reception of com-
mercial radio traffic. This applies
o amateur stations, technical and
experimental stations at schools
and colleges, receiving stations
maintained by jewelers or others de-
sirous of receiving time signals, re-
ceiving stations maintained by man-
ufacturers of radio apparatus, etc.

The restrictions on transmitting
stations of all types are still in ef-
ect, as are the restrictions on sta-
tions operated regularly for the re-
ception of commercial radic traffic.
Both of the above classes of stations
will be permitted to resume opera-
ion as soon as the President pro-
claims that a state of peace exists.

Attention is invited to the Ffact
hat all licenses for transmitting sta-
ions have expired, and that it will
be necessary, when peace is de.
clared, for the owners of these sta-
ions to apply to the Department of
Commerce for new licenses.

Very respectfully,

(Signed) E. B, Woodworth,
Commander, U, S. Navy, Assist-
= ant Director Naval Communications.

L 1R P Rt A

The Above Is the Text of the Officlal Notifi-
cation Restoring the Freedoam of the Ether
Once More. The Ban on Sending Is as Yet
not Lifted. When Peace s Deciared, While
Technically the Ban for Sending WIiil be Off,
It Should be Remembered That All Sending
Licenses Have Been Canceiled Duting the
war and_ New Licenses Must Be Secured
from the Department of Commerce. Address
the Officeé of the Radlo 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
vour 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 ears. 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.

1t is a glorious thought that wc are for-
tunate cnough 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 cther.

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 tock
place not infrequently thru the cther, 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 wirc-
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 ounr 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 amna-
teurs to listen in nightly to messages that
are violating the common rules, eitner 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 EXPERIMEXTER. for one,
will be glad to publish such names regu-
larly, and it is believed that such measurcs
will do more than anything clse 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-
teurisin 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
nse one of the greatest inventions for a

(Continited on page 174}
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The Moon’s Rotation

By NIKOLA TESLA

In 1his article Dr. Tesla proves conclusively by theary and experiment that all the kinetic encrgy of a rotating mass is purcly transla-
tional and that the moon contains absolutely no rotational encrgy, in other wwords, does nol rolale on its aris.—EDITOR,

N revising my article on "“The MMoon's
Rotation”, which appeared in the April
issue of the ELECTRICAL EXPERIMENTER,
1 appended a few remarks to the orig-
inal text in further Support and cluci-
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Fig. 1. In Determining the Kinetic Energy
of a Rotating Mass, This Figure Shows the
Selection of 3 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 1Is
Readily Computed.

dation of the theory advanced. Due to the
printer’s errar these were lost and, in con-
sequence, 1 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 1o spinning motion,
i, e, proofs of axial rotation of the satellite
in the true physical sense. [ 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 encrgy of a rotating mass
can be 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 0y, 07, 03, ctc, within the straight rod or
mass M, respeciively at distances r, rs 14,
ete, from the axis of rotation 0 and cal-
culating the square root of the mean square
of these distances. Its value being R., de-
noted radius of gyration, the cffective ve-
locity of the mass at n revolutions per sec-
ond will be V. = 2%R.n and its kinetic
energy £ = 14 M V. = 14 M (2 #Ra)"
in Fig. 2 the mass M, rotating n timces
per second about an axis 0 at right angles
to the plane of the paper, is divided into
numerous clements or small parts, most
conveniently very thin concentric laminae,
as 1y, 13 I, ctc, at distances r, r; ry elc,
from 0. Since the kinetic ecnergy of cach
part is cqual to half the product of its mnass
and the square of the velocity, the sum of all
these clemental energies E = ¥4 I m V=
% m \r‘ﬂ == % m, \':’ + Vz m \’l-.‘ + ......
=1 m (2 ""Tltl), + 4 m: (2 Wr:n)’ +
ma (2 7"!':1‘1)’ -+
A different form of cexpression for the
energy of a rotating body may be obtained
by determining its moment of incrtia. For
this purpose the mass M {(in Fig. 3), ro-
tating 1 times per sccond about an axis 0,
is separated into minute parts, as mi, m:, ms,
ete, respectively at distances 1, ra 11, ete,
from the same. The sum of the products
of all these small masses and the squares

of their distances is the monent of inertia
1, and then E = 14 1 o', w = 2 = n being
the angular veloeity,

[t is obvious that in all these instances
many points or elements will be regnired
for great accuracy but, as a rule, very few
are suthcient in praetiee,

Still another way to compute the kinetic
energy is illustrated in Fig. 4, in which casc
the quantity 1 is given i terms of the mo-
ment of inertia I« about another axis paral-
lel to 0 and passing thru the center of
gravity C of mass M. In conformity with
this the energy of motion E = 14 M V¥ -
V4 1o »* in which equation V is the velocity
of the center of gravity.

The preceding is deemed indispensable as
1 note that the correspondents. even those
who seem thoroly famibiar with mechanical
principles, fail 1o make a distinction be-
tween Lheorctical and physical truths which
is essential to iny argument.

In estimating the kinetic encrgy of a ro-
tatiing 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-

!
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fig3

Flg. 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
Mg, My My, ..., etc. The Sum of the Prod.
ucts of These Masses and the $Squares of
Thelr Distances (8 the Moment of Inertia,
Which with the Angular Speed, Glves 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

—_—a

.
rig 4

Fig. 4. In this Case Lhe Motlon Is Resolved
Into Two Separate Components—One Trans-
latlonal About O and the Other Rotatlonai
About C. The Total Kinetlc Energy of the
Mass Equals the Sum of These Two r:ynernles.

. WwWwW americanradiohistorv com

move in order to contain the same energy,
a state whally imaginary and irreconcilable
with the actual, Only, when ol particles of
the body have the same velocity, docs the

fig 2

—————rax =i e R
Fig. 2. In This Case the Mass M, Rotating
n Times Per Second, Abour Anm Axiz O, Is
Olvided Into Numerous Elamenis or Small
Parts at Various Radil from 0. Hnowing tha
Kinetic Energy of Each Park, the ole
Kinetic Energy of the Mass Is Easliy Deter-
mined by Taking a Summation of the |adi-
vidual Quantities.

product 4 M V? specify a plivsieal fact and
1s numerically and deseriptively sceurate
Still more remote from palpable truth is
the equation of motion ofMained i1 the
mnanner indicated in Fig. 4, in whichs the
first term represents the kimetic energy of
translation of the bady as a whale and the
secand that of its axial rotation. The for-
mer would demand a movement of the mass
in a definite path and dircction, all particles
having the same velocity, the latierits simul-
taneous motion in another path and direc-
tion, the particles having diflerent velocities,
This ahstract idea of - anpular motion is
chiefly responsible for the illusion af the
moon’s axial rotation, which 1 shall en-
deavor to dispel by additinnal evidences.
With this object attention is valled 1o
Fiz. 5 showing a system composed of eight
balls M, which are carried on spokes 5,
radiating from a hub H, roiatable around
a central axis 0 in bearings supposed ta he
frictionless, It is an arrangement similar
to that Lefore illustrated witl the exeeption
that the balls, instead af forming parls of
the spokes, are supported in screw pivots £,
which are normally loose bt can he tichi-
ened so as to permit both free furning aml
rigid fixing as way be desired. Ta Facili-
tate observation the spokes are provided
with radial marks and the lawer sides of
the balls are shaded. Aszsume, fArst, thati
the drawing depicts the state of resi, the
balls being rotatable without Eriction, and
let an angular velocity @ = 2 ® n he im-
parted to the system in the elockwise direc-
tion as indicated by the lang solid arrow,
Viewing a ball as M, its successive positions
1, 2, 3—8 in space, and ilso relatively ia
the spoke, will be just as drawn, and it
is evident froam an inspection of the dia-
gram that while moving with the angular
velocity @ about 0, in the clockwise direc-
tion, the ball turns, with respect to its axis,
at the samc angular velocity but in the ap-
position direction, that of the dotted ar-
row.  The combined result of these twa
motions is a translatory movement of the
ball 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 cncrgy of each hall will be
given by the product of ¥4 M V* not
approximately, bt with mathematicat
rigor. 1f now the pivots arc 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 encrgy of cach ball is in-
creased, the increment being cxactly
the encrgy of rotation of the ball on
its -axis. This fact, which is borue
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,
actually rotates upon its axis in the
same sense, as indicated by the short
full arrow. But it docs not tho to
the cye it secms 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
— w and the difference w —
= 2w, Now, in fixing the ball to the
spoke, the change of angular velocity

(— w)

Fig.5

alout the parallel axis passing thru
C and equal to 26 M ¥ <o that E =
BM@ErRo)+ %M (270)
Neither of these two expressions for
= describes the actual state of the
Lody but the first is certainly prefer-
able conveying, as it does, the idea of
a single motion instcad of two, one
of which morcover is devoid of ex-
istence. [ 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 axiat rotation of the ball is
mathematically equal to zero. This
makes it necessary to consider the
two halves scparated by the tangen-
tial plane pp wholly independent from
one another. Let ¢ and ¢; be their
centers of gravity, then Ce, = Cecz
= 3 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 I¢, and Ie: about
parallel axes passing thru ¢, and ¢z
Complex calculation will be avoided
by remembering that the moment of
inertia of either one of the half

i% oply w. therefore, a2z additional

spheres about an axis thru C is I¢

velocity w would have to be imparted

ocil : Fig. 5. This Diagram Represents a System Composed of
ta it in orcder o canse a clockwise 8 Balls M, Carried on Spokes S§, and Rotating Around
eodarion eof the Lall on its axis in the Center O. The Balls Are Freely Rotatable on Plvots

true significance of the word, The
kinetic energy would then be equal o
the sum of the energics of the translatory
and axial motions, not merely in the ab-
srracl mathematical meaning, but as a phy-
sical fact. [ am well aware that, according
iy the prevailing opinicn, when the ball is
iree omy the pivots it dees not turn on its
axls Eﬁ all.and onby rotatcs with the angu-
kar 'L'Ellf'llFi!}' of the frame when rigidly at-

x
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Fig. & Dilagram Showing a Ball Having

Mass M. of Radlus r, Rotating About Center

), and Usad in the Theoretical Analysis of
the Moon'’s Motion.

tached to the same, but the trmth will ap-
pear ppen a closer examination of this
Rind @i movement.

It the system be rotated as first assumed
and illasirated, the balls being

Which Can Be Tlightened.

those parts of the masses which are nearer
to the center of motion, of some kinetic en-
ergy of translatian 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 rotatian 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 =
14 M V.2 The axial rotations of the ball in
cither direction are but apparent; they have
no reality whotever and call for no mechani-
cal effort. It 15 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
cxists 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 0 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 # times per second about
0 is according to the first form of expression
E=¥%MV: =1 M (2 7R n)? )M being
the mass and R, the radius of gyration. But,
as explained in connection with Fig. 4, we
havealso E= 1 MV + 1 I.w* V=27Rn
being the velocity of the center of gravity
C and lc the moment of inertia of the ball,

With This Model the Fallacy
of the Moon’'s Rotation on Its Axis Is Demonstrable.

=Y X 2% M, = ¥ M’ and
since M = 2m, Ic =2 m . This
can be exprest in terms of the mo-
ments [¢; and Icz; namely, Ie = Ie, 4+
m (34 ) = lea+ m (3% r)*. Hence
[a=lcc=Ic—m (M1’ =2%mr —
9/64 m r* = 83/320 m r’. Following the
same rule the moments of inertia of the
half spheres about the axis passing thru the
center of motion 0 can be found. Designating
the moments for the upper and lower halves
of the ball, respectively, Io, and Ip: we
have I;o = m (R + 3% r)! + lea = m (R
+ 3% r)* + 83/320 m r* and lp: = m (R

5 7 e,
T~ {

L 7 N
L S
25: £,

).
Frg. 7

Fig. 7. Here Two Masses m-m, Are Con-

sidered as Condensed Into Points, Attached

to Welghtless Strings of Different Radil, |If

Both Strings Are Cut, and the Masses Con-

sidered as Jolned, Then There WIll Be No

Rotation About the Common Center of
Gravity.

— %)+ la=m (R — 34 r)* + 83/320
m r*. Thus for the upper half sphere the
radius of gyration Rpy =

perfectly free on the pivots, and
imagine the latter to be gradu-

ally righiened 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 itseli
more and more the translatory

|
|:

'[ﬂ= [(R+s4r)= :
V=N 8320

velocity of the particles nearer
to the axis 0 will be diminishing,
while that of the diametrically

£y 8

and for the lower one Rq: =

/ [01_ (R _ % l')’

\ n + 83/320
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

opposite ones will be increasing,

wholly translatory those of axial

unti! the maxima of these
changes are attained -when the
balls are firmly held. In this op-
eration we have thus deprived

Fig. 8.

Rifle Barrels Paraliel to Each Other.
Simuitaneously, Joined by a Theoretical Bond, They Wili Revolve
About Their Common Cénter of Gravity, Proving That the Moon

To Make the Problem Shown in Fig. 7 Clear, Imagine Two
If Two Balls M-M Are Fired

Possesses Only Kinetic Energy of Transiation.

rotation being nil—will be exact-

Iy equal to the total kinetic en-

ergy of the ball as a unit. The
(Continued on page 156)
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Early In Nikola Tesla’s Researches—In Fact as Far Back as 1892— He Discovered a Most Pecullar and Wonderful Vacuum Bulb Phenom.
ena. The Effect was That, Under Certaln Critical Condltions, 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 Syhchrony with Jt.

By Utilizing This Princlple,

Dr. Tesla Believes it )s Posslble to Produce a Radio Detector More Sensitive Than the Audion or Fleming Valve,

N the May issue in his article, “True
\Wireless,” Nikola Tesla mentions the
forer er of the Audion, a Vacuum
Bulh, which he used in his earlier ex-

We have been in receipt of numerous let-
ters from many individuals interested in
this bulh who desire further particulars as

excerpts from a lecture hy Dr. Tesla de-
hivered before the Institution of Electrical
Entineers and Royal Institution, Loundon,
= .

I think it best at this juncture to bring

before you a phenomeuon, observed m
some time a W to the purely scien-
tific investi rt 1€ ea yre

N
10§
“It may Le quite pr

serly ranked among

minal, tho it be of alumiuum, the brush
has but an ephemeral existence, and canuot,
unfortunately, be iudefinitely preserved in
its most seusitive 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.
have found it best to use bulbs con-
structed as indicated in Figs. 1 and 2.

‘In Fig. I the bulb comprises an incan-
descent lamp globe L, in the neck of which
1s sealed a barometer tube b, the end of
which is blown out to form a small sphere

This sphere should be sealed as closely
as possible 4n the ceuter of the large globe.

Before sealing, a thin tube ¢, of aluminun
sheet, m slipt in the barometer tube,
1 It 1S 110t 1My ant t ploy it.

The rr.|all hollow s.pherc s is filled with
some conducting : i i i

cemented iu the neck for the purpose of
connecting the conducting powder with the

‘The construction shown in Fig. 2 was
et in order to remove fromn the brush
S g A n e

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. \Vhen the bulb is in use
the neck n is provided with a tinfoil coat-
ing. whicli is connected to the generator
aud 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 t
very thick, the hole thru it very small, and
to blow the sphere s 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
as 1t first 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 myscif to the de-

(Continued on page 179)
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Alexanderson’s “Barrage”

F. \W. ALEXANDERSON, con-

sulting engineer and radio cxpert,

related before a large gathering ot

leading American radio experts,

at the April mecting of the In-
stitute of Radio Engincers held in New
York City, how Yankee ingcnuity over-
came German efficiency in the battle to
control the air by wircless during the war.
As in the fighting on land and sea,

Receiver

The Highly Perfected

Tuning Device That

Riddled the Germamn
“Radio Barrage®

on the second party at any time, and the
wonderfully clever radio “barrage receptor.”

future for a subscriber to converse with
another subscriber in Europc while using
the ordinary telephone installed in his home.
He also will be abie to speak to friends on
ships in midocean.

The object of this development was briefly
to provide mcans for ncutralizing the over-
whelming intensity of the transmitted sig-
nal so as to make the receiving sct sensi-

tive to the faint impulses of the

the Americans won'!

The Germans installed powerful
wircless apparatus at strategic
points, and blocked communication
with a barrage of meaningless mes-
sages that interfered with the send-
ing and recciving of important
messages. Something had to be
done, and when the American Navy
unfuried its battle flag in foreign
seas it overcame the German inter-
ference with the wircless, and so
immade a remarkable stride in the
seience of acrial communication.

Mr. Alexanderson was one of the
engincers who perfected the bar-
rage rcceiver, 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 mcssage 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 senselcss messages be-
came serious as the war wore along.
It was rather disconcerting to an
Allied operator receiving an inpor-
tant message to have something like
this brecak in on him—"Don't eat
apple pie on Thursday, Yours till

&

b ———

distant signai. ropularly 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
mcthod of reception which is char-
acterized by a static bridge ncutrali-
zation may bc 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 ncw 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 cailing 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

~% 4

the watch on the Rhine stops. Gott
mit Uns,” yet it was just such mes-
sages that literally flooded the air
when the wireless of the Allies was work-

g.

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

A

Alexanderson Radio Recelver—'*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

7
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Inductive Neutralization Described by Mr.

Alexanderson Before the Institute of Radio Engineers.
T—Neutralization Transformer;
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M—Magnetic Amplifier; A—

E—Exposure Condenser; F—Frequency

D—Detector.

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-

(Continued on page 171)
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g. 3. Relative Directive Reception with
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The Rogers Underground
Aerial for Amateurs

INCE the publication of the original
article on the Rogers Underground
Wireless System, published 1 the
March, 1919, issue of the ErrcTricaL
ExPERIMENTER, the Editors have been
literally besieged by hundreds and thou-
sands of letters from radio experimenters
in all parts of the world, asking for data
on the construction of Kogers underground
afrials suited to the requirements of the
Wireless Amateur. The original article
contained a great deal of valvable data,
which should be carefully read and

Specially Prepared
with the Collabora-
tion of Mr,
James Harris Rogers

sisted in burving wires in the earth; the
wires radiated from the station as the
spokes of a wheell—some wire bare and
seme insulated: their lengths varied from
200 to 1,000 feet. (See Fig. 1).

to cach other, signals are heard from any
direction. (Fig. 4).

“The system works best in fresh waler
or very twet carth, The primary circuit
should have a variable condenser (001 m.f.
or higher capacity) in series. \When iitsu-
Jated wires are covered with metal, lead,
iron, etc., some remarkable results are ob-
tained. These wires may be cntirely en-
closed in an iron gas pipe, for instance,
(Fig. §), or the joints may be connected
by rubber hose. (Fig. 6).

“Here arc some measurements

taken with this last form of aérial:

digested by every radio man,
whether he be a studeunt or a pro-
fessional. In the present articlean
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 {irequently impossible
to bury an aerial longer than a
few feet. \We may say right here,
that for those experimenters so
situated, there 1s 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 acrial, there is the newly
developed loop entenna, which can
be used right in the radio room.
Indoor aérials have been greatly
perfected during the war, and now
by means of greatly improved'and

Advdion

7
4
—_— S . g
-

X0 feet

Audibilities with one bulb only,
on “Nauen” station, Germany :
Length When signals 1 hen IWhen

Antenna are weeak  beller  best
2,000 fect.. 15 25 50
2500 * .. 30 Sl 1{H
3000 * .. 60 1040 20K)
3500 " .. J20 200 40K
4,000 .. 240 ACHD BH

“Regarding the tesis with loogs
I will state briefly that 1 have sue-
cessfully tried different forms and
sizes,

“I first had a well Latled out amd
lowered a loop antesnna inte i1 ; the
well was 50 feet deep. iSece Fip.
7). The signalz were as lond at
the bottom as when above the
earth. 1 next had the well filled
with water and the results were
the same, excepting thal the nole
of the sending station becare
higher and highsr as it was

Im'f

s

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
acrials, as well as loop acrials. Among
other things, M. Rogers has the following
to say regarding the installation of simple
ugderground aérials:

Mr. Rogers Talks to the Amateurs.

“The first installation of my under-
ground antenna was made in the woods
about a mile from my laboratory and con-

brec

= nsrr.
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¢ fig 2

1

Using One Buried Aérlal and Earth Gives
Same **Directivity’” as When Two Wires Are
Used.

Showing Blpolar Selector Switch Connected to Primary Circuit of
Recelving Set. Any Aérial 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 wirce. There is no interference,
one with another. Figure 1 shows eight
(8) wires and a bipolar selector switch

o=
=

|
Al

fig 3

Using Two Ground Aérlals for Receiving. The
Aérlals Should Lle in the Plane of the Statlon
Belng Recelved.

connected to the prinary receiving circuit.
With this switeh any individual wire may
be grounded, or any fwo wires may be
used. Bare wires give the loudest signals
buet static is more pronounced. The deeper
the wires are buried, the bhetter the sig-
nats, with a corresponding reduction of
static.  Short wires show a remarkable de-
gree of directivity; long ones to a less de-
gree and in proportion to their length. (See
Figs. 2 and 3).

“When using two wires at right angles

www americanradiohistorv com

Phones 1 d U el P

Selector swifch connected ro primory rec sef owered, W TEVOIVITE At
mIN mluch gny mire ragy be put lo éarth 1hru found the directional characteris-
rEC o any Iwo wires moyse vied tics were the same in the waler as
Fig. 1 when out. These tests were made
u || about two years aga, and I al cnece
Rogers Underground Agrial System for General Requirements, fealized that logps or capes coukl

be used in the dupouts of France,
or on submarineswhen submerged,

Regarding the dimensios of
loop antennae used on submarines,
these coils measure about 3 feet square in
some instances. 1he wires are very lieavily
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 Agrials,

Most of the inquiries fromm Hadio Fx-
perimenters and those tending to install
experimental stations, and wizhing to make
use of the “static-proof” Hapers under-
ground antenna. on which signals may be
received even thru a thundersiorm, indicate
that the greatest problemn 1o solve scems
to be the size and the kind af wire 1o he
used, and how it shall be buried. Same
very excellent results have been obtained in

Slatrons come in eguolly
well from ony direction
with 1his arrongement.

Fig. 4
&

With This Arrangement the Signals Came In
Equally Well from Any Direction. A Good
“Stand-by"” Hook-up.
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?" G‘raund reve’
/ron gas pipe
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Ground Aérlal Buried in a Continuous Sec.
tion of Iron Pilpe. Excellent Results Have
Been Obtained with This Scheme.

experimental work carried on at one of the
leading American tiniversities with adrial
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 kno“ledge by experimenting in
thiz direction, Ordinarily the wire, of
whatever kind it may be, as used when in-
stalling the Rogers underground acrial, is
buried about three feet deep in the earth.
For most Amateur requirements, the wire
only need be about 100 1o 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
ar otheér wire may be utilized when desired,
as Mr. Rogers has pointed out in the above
comributivn. The size of this wire should
be about No. 12 or 14 B. & S. gage, the
heavier the better.

The afficial U. S. Navy reports of tests
on the Rogers Underground System men-
1ion that no increased efficiency is obtained
by Ls.mg more than one wire, and that this

be a No. 12 or 14 B. & S. gage,
weather-proof or rubber-covered copper
conductar. In any case, the free end of

the wire should be well taped, and prefer-
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Some Very Surprising Results Were Obtalned

in Receiving with a Spiral Antenna Lowered

into a Dry Well. Slightly Different Resuits
Were Noticed with Water in the Weil.

ELECTRICAL EXPERIMENTER

ably covercd with some rubber cement, so
as to keep it insulated. Ex xcrimcuts have
been tried both by Mr. Rogers at his
Hyatisville, Md., laboratory, and also by
the Navy Dc.partment with under;,round
ac¢rials placed in terra cotta pipes, but this
construction is rather expensive, and the
results obtained do not justify i< use,

Other forms of wire nsed both by Mr.
Rogers and the Navy Departinent experts
include lead-covered telephone cable, which
is, of course, thoroly damp-proof, while a
conductor holding coinsiderable favor with
the inventor is the heavy rubber-covered,
high-tension, auto ignition cable. This is
highly efficient for acrial 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 aérials, snch as,
for instance, the length of aérial 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 hatteries,
which are forever deteriorating and
necessitating the purchase of new ones,
or else the nse ol messy miniature stor-
age hatteries, and to operate your
Audions, both Fflament and plate cir-
cuits, with ALTERNATING CURRENT.
Sounds impossible, doesn’t it? But it is
a fact, neverthetess. Don't miss this im-
portant article, which wiil be worth many
dollars to you, to appear jn the next issue
of the ELECTRICAL EXPERIMENTER.
Read this special article entitied "Operate
Your Audion Receiving Set on A.C." by
Elliott A. ite, formerly instructor in
Radio at the Carnegie Institute of Tech-
nology, with diagrams and complete data
on the building of the transformer, and
other dehnls This is hut 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 Radm literature.
Don’t miss it, “Radic-Bugs”!

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.
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Here the iron Pipe Jacket Surrounding the

Buried Aérial 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 No. 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 tranamlumg with the un-
derground antenna, and Fig. 8 shows how
a small transmitting set \\as operated with
such an acérial, 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 shonld be
obtained in transmitting with the under-
ground antenna, with the usual insulation
incident to the form of conductor above

(Coantinucd on page 187)

Considering that an an-
tenna is used having a
length of, say, 150 to

Hey,
==

Tronsk

Cond T

200 feet. then practical-
1y all the shorter wave
lengths up to 600 me-
ters and more should

Gen.

~ I

S -Spark
o

be readily picked up on
this antenna, especially
with the variahle con-
denser hooked up in
series with the primary
of the loose coupler, as
shown in the accom-
panying diagrams. Nat-
urally the wire buried
in the ground has a |}
higher electrostatic ca-
pacity than the old-
style antenna wires, ele-
vated 40 to 350 feet
above the ground, and
we can reduce this ca-
pacity- as desired, so as
to tune any certain
wave lengths, by con-
nectmg another capac-
ity in series with it:
in exactly the same

manner as short wave Spirat ceriol
lengths are tuned in n well “eeaes -
on the regular elevated

aerials. by connecting a

variable capacity in se- .

ries with the antenna Fig-8

circuit, and the primary

»P

of the loose coupler.
Long wave lengihs are
tunable by using large
condensers and loose
couplers preferably.

Distances up to Fifty Miles Have Been Covered Very Successfully

in Transmitting with the Rogers Underground Aérial.

“Transmitter,’”” the Spiral Antenna Is Placed Down in a Well,
Ground Pjlates Being Connected as Shown.

In This
Metal
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Learning the Code

HOWARD D. WILDMAN

By

N the June, 1918, “E. E." page 101,
there was an article by Mr. Rockwood,
relating to Thomas Reed's idea in the
January issuc, 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. | fore-
saw this possibility before I tried out the
idea and hunted up one substitute word—
L—"lo-cal-ity.” The others I fduad O. K.
Mr. Rockwood savs the catchword for*]" is
“Jerusalem,” 1t isn't. It is “Jla-pan-now-
owmns,” and | have found that you can’t get
it wrong.

Now as to my experience—before ] read
Mr. Recd's article 1 knew only 1wo or three
letters—e, i, t. I read the article and mem-
orized the catchwords,

Beforc this 1 had tried several times to

Briefly then, the idca is to be able to send
so as to teach one's sclf to recognize .—..
as “L"ewe. __

A BLINKER SIGNAL SET.

This device consists of a key, dry-cell
buzzer, 2 point switch and lamp. The lamp
is used for sigmaling at 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 wooden (small
cigar box), just large enough to contain
a dry (or flashlight) cell. On top of this
box  strap kev 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

RADIO IN THE NAVY.
HE devclopment of wircless by tlie

I Navy Dcepartment during the war has

becn so remarkable in many phases
that it is almost unbclievable. Apparatus
known before the war to only a few scien-
tists and perhaps a few of tle more pro-
gressive amateurs has been developed by
the Navy and placed in practical use to
such an extent that it has entirely revolu-
tiontized radio operation and will eventualty
be so applied in commercial work as to
greatiy ncrease 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

learn the code. but

I was apt to get .—.. | (D AGES AND

for —. or .— for |EvERYTHING ELSE
——.— Aftermem- | You GOT YouR
orizing the catch- [HANDS onN, IN

RIGGING UP A
BE-AU-TIFUL
MAST AND AZ£RIAL

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.
1 made a key and re-

AFTER SPENDING AGES

WHICH IS TKE ENVY OF THE
WHOLE COMMUNITY,= ANO

€€ BILL YOU'RE
GA WONDER !

AL AMATEURS

INCIDENTALLY BECOME THE
HERO OF THE TOwWwN, -

AND ALL

its application to ra-
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-

THAT ——

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 1 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
simitar, and 1 can

SueN+H OHW Bov!:!

WHEN ALONG COMES THE
ELECTYRICAL EXPERIMENTER

MAVBE THERES
A BIG WRITE -uUP aBoOUT IT

BUT SUDDENLY YOU READ OF
A STUNT ©F ROGERS 7o
BURY THE THING

TAFTER A
f| Bre GoSH!
= Sz

GEE-:—r.i-s
HW==L-L-L:L'L _To BE AN
AMATEUR !

plicated the art of
operation as Lo re-
qQuire 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

AINT T

Y

always tell him.

Mr. Rockwood
says one must by this
method learn the system and then nnlcarn
it. This is not quite true. One gradually
gets to send witliout 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 famiharity.
My friend will sometimes take .——to be
“U,” etc. My experience proves that if he
had learned by catchwords, this would not
happen. 1 don’t confuse .. —. with .—.. or
with —. The catchword positively prevents
mistakes in sending, as you wouldn’t send
—. for “away,” nor .—. for "lo-col-it-y.”

For receiving, the caichword is useless,
This can be readily scen as would not
readily call to mind “f-li-pi-no.”. But by
using the catchword to send to one's self
youn lcarn to recognize .—. as “F.” After
some practise, when you want to send “F.”
you do not think "A-li-pi-no,” or .—. but
send it without thinking.

You say—*“Of what use then, is the catch-
word? It is learned only to Le 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. DBut at first it is a great
help in sending, as it prevents confusion.

What the Advent of Ragers Undergro
By H.

B. Burney.

enough so that the lamp will fit snugly.
A piece of tin is bent to the shape shown
amfser\'es 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.

lomp.  Shreld Buzzer

Hey

lomp ﬁ' Buzzer Key ]/:-'

-1
Jl‘ll
JLiLA
(1]

Simple Blinker Signal Set to Ald in Learning
the Code, with Lamp and Buzzer.

2pl sw

switch screwed to the side of the box.
Contributed by P. J. FAULKNER, JR.
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und Aérials Did to Radio-Amateurdom-—

» are now organizing

a school comprising

1 a course of insiruc-
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 cxceptional
opportunity for men interested in electrical
and scientific lines. The Naval service has
need of, and promises rapid advancement
to auyone willing to put forth the same
effort in the scrvice as would be necessary
for him to make a suceess in civil life. The
opportunity to secure a training in the most
modern phases of radio work cannot be
duplicated clsewhere.

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 l.akes, Illinois.
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USE OF CONTACT DETECTORS IN
RADIO MEASUREMENTS

By Dr. L. W. Austin,
U. S. Naigl Radio Laboratory.

For many mecasurements 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
thermoclement and galvanometer. The most
sensitive thermoclements are cither of the
vacuin type ot the welded tellurium type.
The vacuum thermoclements 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 detlection usually shows consider-
able divergence from the current-square
law. The telurium platinum clements are
fquick acting and follow the current-square
deflection law with sufficient aceuracy for
all pragtical purposes. They are, however,
0 fragile and difficnlt to manufacture and
rratsport that no manufacturer has yet un-
ilertaken to supply them commercially. It
12 #8isa impossible to make the contact re-
sistance much less than 10 ohums. 1t is to
b noted that the resistance in both the vac-
uinm and telloriom 1y pes changes consider-
alily with 1he amount of corrent flowing.

Un aceoont of the difficulties mentioned,
the sensitive thermoclements in our labo-
ratary have bean repliced, for the most
part, by a shumted contact detector circuit
arratiged a2 shown in fipure 1, Here LC
iz any oscillating eireuit having inductance
and capacity, [' 15 a4 contact detector, G a
high resistance galvanometer, K a paper

Difficulties Experienced
nuitive Thermoeelements in the Radio
. S, Naval Radio Labora-
tary Utlljzes Instead the Unique Arrangemeni

ﬂwlni to Several
with Se
Laperaiory, the . U

HMere Shown., This Scheme Comprises a
Shunted Detector Circuit, where L-C is Any
Zeclllating Circuit Having tnductance and
Capacity; D Is a Contact Detector; G a High
RAesistance Galvanometer; K a Tin Foil and
Paper Condenser of One Microfarad Capacity,
gnd B A Resistance Which May Have Any
Walue from 0.1 to 100 Ohms. he Greater
Part of the Radlo-Frequency Current Passes
Thru F, 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 ;
The Senaibility of this Arrangement Is Much
Greatar Than That of the Best Vacuum
Thermoelements of Equivalent Reslistance,

condenser of one microfarad capacity. and
£ -a resistamce which imay have any value
from 0.1 to 100 ohms. The greater part of
the radin-frequency current passes thru K,
while a2 small portion is shunted thru the
cotidenser K and the detector. The direct
current Trom the ddetector after passing
thru the salvanometér returns thru R. On
account of the hich resistance of the de-
wector, the total resistamce nf the detecting
system is practically identical with R, as has
been experimentally tested between 0.1 and
108 ahma.

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 Scicnces.
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Automatic Code Transmitter

1 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.” 1 pulled it ont of its case,
removed the balance wheel, hair spring and
the little lever—what-

hits on Sc¢, Fig, 1, which is a wire held in
a spring binding post so it ean 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

cver its mame is—and [
also the ratchet wheel,
which 1 kept. [ also |
removed the face, both
hands and the driving
mechanism for the |
hour hand. [ then

drove on the minute '
hand shaft a block of
wood 2 inches by 2
inches by 14 inch. so
that the shaft did not

"o l)‘a,pg . o v =
N eEn 8009 S I e w

come quite thru the
block (Fig. 1). OnF 1
serewed a  block of
thin wood 2 inches by
2 inches with an 8/32
bholt T inch long thru
the center of it, and a
niit on the bolt (Fig. 1,
K): on this bolt T put
an empty tyvpewriter
spool, S, which 1 held
on by bolt and nut
(Fig. 1, N). Light
spools for the purpose
can easily be made up
by the experimenter
from fibre and DLrass
odds and ends. L

rFrg. 2 “«

Transmitter—On the
base 1 fastened (Fig.
1, X) a wooden up-
right 214 inches by 214
inches by V4-inch in line with (Fig. 1, F).
The peg, \V, covered with copper sheet, Cn,
is inserted in a hole in the wood; in WV are
inserted two small brads to keep the paper
tape in proper alignment. Cu is connected
to I3 and a fine brass brush, Q. bears on the
tape and conneets 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

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 (No. 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 of Transformer

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

is shown in the diagram. As will be noted.
the primary is wound in the center of the
core, and o secondary slipt on each cnd.

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-
Iytic interrupter, which
will use an excessive

1 ~Sec.

amoiunt of current
without a very high de-
gree of efficiency. In
some cases the spark
coil lias 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 ona 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

Novel Construction of Transformer from Two Spark Colil
ondaries, with the Primary Coil Placed Between Them.

Sec-

The core is constructed of soft iron wire
(Continued on page 174)
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Choke Coils--Theory and Design

By F. E. AUSTIN

Professor of Electrieal Fagineering, Thayer School of Engincering, Dartmouth College, Hanover, N. H.

HE writer who is constanily in re-
ceipt of iuquiries from those desir-
ing to know how to construct choke
coils ta mecet certain requircments,
takes this  opportunity to explain

somewhat briefly the theory underlying the

when a Coil of Magnet Wire 1s Connected to

an A, C. Circuit, the Current Is Measured by

an Ammeter and the Potentlal by a Volt-

meter. The Current Absorbed Depends uvpon

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 mnsulated
copper wire thru which alternating currents
are allowed to pass and by mecans of which
the amonnt of the alternating currents may
be rcgulated as desired. The regulation is
effected by the action of the counter-electro-
motive-force induced in such coils due to
the continuously varying macgnetic ficld 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 lavers of double cotton
covercd copper magnct wire about an in-
sulating tubc of say hard tiber 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
coit according to the weil known ¢quation:

— ——, in which lac
VR (2@ L)

denotes the current in amperes, indicated
by an ammeter ¢onnected with the coil as
indicated in the figure; E denotcs the ap-
plicd alternating pressurc in volts, indicated
by a voltmeter at \' in the hgure; 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 caicudated from the size of the wire and
its length; f denotes the frequency of the
applied pressure in cycles per second, and
L dcnotes the so-called coelficient 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
Ly Ohm's law as:

lac =

lac = —

It is cvident by comparing the two equa-
tions, if the applied pressure A, C. and the
applied pressurc /2. C. should have the same
numerica! value in volts. there would be
much less resulting current aceording to the
first equation than from 1he sccond, if the
term exprest by (2 = f L)? has any con-
siderable numerical value. This of course

depends upon the value of fand of L. The
value of f is fixt by the value of the ordi-
nary commercial frequencies of power cir-
cuits, ranging from 40 to 100 cycles per
second, with G0 cy¢les as a very common
frequency. The value of L depends upon
the squarc of the number of turns on the
coil, and very largely upon the matcerial that
is inserted into the coil to serve as a corc.

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-scction of the central hole thru the
coil and the Jength of the coil, when there
is no 1ron or other magnctic material near
the coil. -

Let us examinc somewhat carefully the
first equation. First, suppose the value of
fis O; then 2% f L. =0 and the equation
becomes :

E

— = — or Ohm’s law.
VR® R
When f = 0. the current is a direct cor-
rent, and Ohm's law should be applicable,
Next suppose L = 0; then also will
B E
lge = ——=— and Olim’s law again ap-

vRF R

lie =

A Well-Deslgned Choke Coll of the Doutle-

Pole, Closed-Core Type. One-haif of the

Winding iIs Placed on Each Leg of the Laml-
nated Sheet Iron Core.

plies. The value of L can be 0 ouly
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. ¢urrent in a
straight wire is the same as the D. C. cur-
rent if the numerical value of the 4. C. pres-
sure is the samne as the numerical value of
the D. C. pressurc.

For illustration, suppose the value of L
is, first, 1 henry and that f = 60. The
nnmerical value of the term (2 % f L)* be-
comes (2 T X 60X 1)* =377 (very near-
lzy). It may rcadily be appreciated that the

7 f L term has a very important Learing
on the numncrical value of lse when the
values of E and R are fixt. The valuc of
E is always fixt by the pressure of supply,
the value of R is of course fixt when the
coil is wound. Usnally the frequency is also
fixt by the frequency of the supply. which
leaves L. as the only variable quantily re-
maining that allows a variation in the cur-
remt denoted by Lie.  After a coil is wound,
the value of I. is not variable unless the
windings on the coil may be varied. This
of course is not feasilile except within
rather narrow linits. The coil may be
wound in sections, with taps. arranged for
connecting with apparatus, thus atlowing a
variation in a comparatively few steps.

1f the coil s provided with a movable
iron corc consisting of varnished iron wires,

the means arc provided for not only giving
2 very wide variation to L, hut for making
the variation absolutely gradual,

Suppose, for example, that a coil has
an ohmic resistance of 5 oluns and a co-
efficient of inductance of 0162 henry.
Find the current in the coil when an aller-
nating pressure of 110 volts at 60 cycles is
applied to the terminals of the coit? Nlak-
ing the proper numerical substitutions in
the fundamental eguation gives:

110

lae = — .
VG)Y F 27 XX .0162)

110 110

V 25 4 (377 X .0162)*
V027

139 ampercs.

\With an applied direct-current pressure
of 110 volts the current in the same coil
will be found from:

110
lac = —— = 22 amperes.

The coiling of the wire, therefore, ac-
counted for 22— 13.9 =8.1 amperes.

In order to reduce the current to 139
amperes on a direct current circuit, it will
Le necessary to introduce a resistance in
series with the coil having a value of

110 — 69.5
Re=——— =29 ohms.
139
be understood better by consulting figure 2,
which represents the coil connected in series
with an auxiliary resistance Rz across a 110
volt circuit.

The current in this arrangement may be

cxprest by:
E

R+ Rs
and if the proper numerical values are sub-
stituted iu this equation the result will be:

110
139 — ———, from which

5X Re

(5+R:) 139=110;
5%13.94139 R =110

139 R:=110—5X13.9
110—5<13.9
————— = 29 chms.

13.9

(Continued on page 185)

This may

Tac =

Re=

Designed for

A. C. Clrcult Connected to D. C., Cilrcuit,

Showing the Effect of Inductance or Imped-
ance on the Current Consumed.

Experlment with Choke Coll
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Luminous Attachment for Gun-
Sights.

(No. 1,292.211, issued to Marold S.

Young and I°. . Ihde.)
-
=

b=

The sighting plate mounted ob
the front end of the firearm s
coated with a covering of luminous
paint, or some such other light
radiating pigment, which can he
easily discerned at night. The hene-
fit of this improvement in sights is
that the marksman looking thru his
rear sight can easily discern his for-
ward peint or sight due to the fact
that tge same is covered with this
radium paint,

Electrical Condenser.

(No. 1.292,589, issved to R. F. Dar-
mczen dv 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 bheing
greater toward the perifery where
the ruptures are always produced.
In this new form of invention a
conidenser is provided whereby it is

= .
AR

N :\\\\S =

b,

possible to localize the maximum
tension at the central point of the
system, and also increase the ca-
pacity for a given diameter. It ¢on-
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, idssue)d to Frank W.
sit.

One of the principal points_in this
new ihvention is the providing of
means for registering on a film the
graphic representation of sound. An-
other ohject is to provide a means in
connection with this flm wherebhy a
light reflected from a mirror may be

teﬁistercd on either one side or the
other of a eenter line down the film
or on hoth sides of this simultane.
ously. Jt is also possible hy special
means to reproduce these graphic
representations  registered on  the
film, so that musical sounds or voiece
currents may be reproduced.

Automatic Record Stop for Phono-

graphs.
(No. 1,291,983, issued to D. M.
. Manson.)

The prineipal innovation in this
inveuntion is an electrical means,
whereby after a record has becen
layed the needle will be carried
ack to thc starting point. so that
the plaving of thc record may be re-
peated. 'Fhe invention as a whole
consists essentially of an arm secured
at one end to the sound hox crogk,
magnetic means heing provided for
drawing down the opposite end of
the arin, therebhy raising the sound

-

box and needle from the record.
Also a means is provided for coun-
terbalancing the weight of the sound
hox during its return_ ot downward
movement. AN ingenious scheme is
devised wherehy the tapered tuhe, by
nieans of an adjustahle stop, can he
designed to he turned in any posi-
tion to correspond with the starting
point of the record, and a sprin
connected to the tapered tuhe an
bracket, wherehy the taper tuhe 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,

Amplitying Variable
Currents.

(No. 1,297.188. issued
X angmuir.

This invention is merely a means
devised for utilizing an electron
discharge and comprises several
novel svstems of connections where-
by the weak currents can he repro-
duced as stronger currents. Taken
as a whole, it 15 merely a modifica-

System for

to Irving

tion of the several step amplifier, as
has appeared hcretofore. In general
it has some new points of interest,
but taken as a whole, the invention
boils down to the fact that it com-
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 wusual
manner an electron-emitting cathode
and anode. The cathode of this
particular bulh consists of potassivm
or sodium, which will emit electrons
when illuminated by a source of
light.

Magnetic Protector for Ships.

(XNo. 1,203,539, issucd to Jobn and
. Sophie Pies.)

The principal devicc 1s a form of
arm extending from the ship on
each side attached to an clectra-
magnet with a flexible chain banging
in the water, and arranged with a

numher of floats to depend from
these extending arms.  One eireuit
is formed in scries with these mag-
nets 16 a large generator. and the
battery is shunted in series around

the two chains that hang from either
side of the ship. The apparatus is
arranged to detect submerged tor-
pedocs, mines, etc., due to the fact
that their presence would iucrease
the conductivity between these two
chains and cavsc the circuit to be
closed and ring the hell.

Electrically-Heated Apparatus for

. Moistening Shoes.

(No. 1.294.533. issued to W. W.
eed.)

It has heen 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
auvtomatically at a comstant lewvel,
and an electrical beating unit ar-
ranged to heat the water. A layer
of ahsorhent 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.

Selenium Relay.
(No. 1,293,098, issued to A.
Hovland.) X
This new form of relay is built on
the principle that a con uctin% 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 field is used to produce a very
sensitive relay, vtilizing one or more
photo-electric cells on the general
type of a selenium cell. A shutter
means is provided for decreasing an
increasing the resistance of the cell,
and by such means it is possihle to
reiay currents.

hY

Hluminated Aquarium.
1.297.254, 1ssued to  Natsun
Sato.) )

A novel and attractive improve-

{No.

ment on the usual form of aqua.
rivm, which consists of a lowl
which is permanently illuminated

from ahove by clectric lamps, and
which are concealed in the lamp.
and intended for use in drawing
rooms. 1t consists of a metallic
tuhe which runs up centrally thru
the apparatus, and thru whieh tuhe
also is run electric wires to operate
the bulhs 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 he detrimental to the
fish in the bhowl The inventor
overcomes this by wusing a glass
tube over the metal pipe, which

may he formed in one piece with
the bow] or may be separate amd
cemented together in order to pre-

vent leakage. The hottom of the
bowl is arranged to present a pleas-
ing appearance with a bed of sand.

Electric Gas-Detecting Safety

amp.
(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
chamhber, with a source of light in
said chamher. A means is provided
whereby a gas pressure inside the

'

chamber normally maintains the
light, but if fumes are present on the
outside. this external pressure will
cause the light to he extinguished.
It operates on the principle that the
internal pressure ofpthe gas will nor-
mally maintain the light, hut should
the gas pressurc in the chamher he
brought to an inferior or superior
ressure to that without the cham-
er, then the light will be extin-
guished.
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“Amateur Electrical Laboratory® Contest
TIHS MONTIS §3.00 PRIZE WINNER—J. CARROLL TOBIAS

ly for it to arrive from month o menth. [ tind lots nf
enjoyment in looking over the photos of Amateur *'Labs”, and
so am sending a “shot™ of my own little workshop.

In tkis rooin many imeresting and educational ¢xperiments are
performed in chemistry, electrieity. metallurgy and clectro-¢hem-
istry. I bave apparatus for both qualitative and guantitative
analysis, elcctric furnace analysis of iron. steel and carbon com-
pound: and for the analysis of coal gas and by-products. A
romplete bacteriological outfit is alsa one of my valued possessions
ind by its means microscopic examinations of water are conducted.
This ahout completes the chemical end.

Ia tbe clectrical division 1 have montors, a generator (N.C., 60
volt, 60 cycle), a 50 wait D.C. generator, step-down and step-up
transformers, bigh frequency alternator, bigh-frequency high-
voltage transfnrmer, Oudin coils, Tesla coils and spark coils. |
have an electric arc furnace by means of which I conduct small
cxperiments in the production of synthetic gems, cleetrolytic
reetifier, elcetrolysis apparatus and "bunches™ of other “'junk™
At prescat I have undcr construction an A.C.-D.C. switchboard,
also a threc-step audion amplifier and two long wave loading
coils. \When the "Lab" is drest out in all its new furniture, 1
will send you anotber serics of photos.

Another photo shows my radio sct which has just been unsealed

IA.\I an appreciative reader of your magazine and wait anxious-

and which I know is just “*hankering™ to have the old oscillations
fowing once meore thru its coils. Another view shows my battery
switchboard and electrical work bhench with spark coils, Tesla
co1l, Oudin coil and other “stutf*.—J. Carroll Tobas, 106 N.
High St., Bethlchem, Pa.

HONORABLE MENTION (One Year's Subscription
10 the ELECTRICAL EXPERIMENTER)
— CHESTER A. WRIGHT

Herewith are photos of my radio station. I have been a steady
reader of the Evectricar ExpErRIMENTER for some time and get
many good ideas and hook-ups. My apparatus is mostly home-
madc, 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 ione. 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 usc
zn aundion and galena non-jarable detector, hoth with great re-
sults. I also have Murdock variahle condensers, and two scts
of Brandes' phones.—Chester A \Wright, 611 Green St., Greens:
hurg, Pa

H
-
-

L L L T L T T T T T T LTttty Tt Tt

FILTTITTTTS

L Y T T T Y TR T T L L

L L e Ty T I X LR T R T e T T T

L T T T T T


www.americanradiohistory.com

June, 1919

ELECTRICAL EXPERIMENTER

143

Science in Slang

EMERSON EASTERLING

By

y Tt o FUNNY thing happeued
B ”Q the other day,” laughed

e Sa 4 Punk Loomis. Stokes
g 1_’.‘}_’_‘ : looked up irom the telephone
Qe WC 1] directory. A guy,” continued
BN 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
sce, 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.” .

*1 guess that was about as funny to them
as it was to the lady who was cleaning
clothcs 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 tclephone 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 1 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 uinprovements as
Paul Revere and the pony express brought
about, we land up at the chapter in scientific
history where a bird by the namne of Morse.
with three other names before it. two of
them Sam and Finlev—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 crrcuit, 1 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 intelligenee 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.

Sam Finley Morse, the Dash and Dot Kid,
Telegraph

Also the Ancestor of

Messenger,

the

KHeeping the Wires
Hot

“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 telephonc
—but none would recognize in the origi-
nal article any resemblance to the pres-
ent instrument of long-distance chatter.

“Another duck—Prof, Elisha Gray—
would have landed the fish if it had not
been that Bell got his draftings in_the
patent oftice (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 iclautograph

being on_the market. No, he
is not Elisha of the fiery
chariot.

“Enrope was a long way off
until Cyrus Field succceded in
stringing an undersca cable 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 city of New York, 1892, .

“You know of Nick Tesla (his picture 1s
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 rcpeater
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
lincs—Hoovering on wire. It was on the
same order that Bell tried to do with the
telegraph, only different. They dubbed it
the phantom circucit, altho it is 110t as mys-
terious as the name implies. Then along
comes the wmultipiex system, words and
music by 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 simultancous together
and at the same time. Not only that, but
it lets a ¢rowd of ‘brass pounders’ in on the
cireuit at the self-same operation, fout de

Stite.

“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
15 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
rrand. To-day that's commonplace.
Now, if the guys around the player stop

coughing, and they havc good conditions
and sensitive instruments, 1t is possible to
hear Hawaifan hula players do their song
and dance in New York City over the wire
and wireless.

“l doubt if Sam Morse knew what he
rcally did when he constructed his ficst
telegraph instrumcent.  Just think of the

Prof. Alexander Graham Bell, the Gink Who
tnvented the Hello Girls.

war and sporting (accent on the sporting)
wires! 1Vhat wounld we do without them?
Takc the business as a whole. We would
‘fen_:l lil,;e 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 vou
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 ‘l am talking—is there
anybody on the other end of the line?
‘Hello’ is good anywhere, China, Africa,
or Chile, but not in Franee, where it is
*Alloh.’

“Now, if we can only get rid of the cen-
tra) station,” said Punk Loomis, “and re-
place the live hello-girl with an automatic
one that will not get tired or angry 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 flving trip to Chieago and give their auto-
matic telephone rinktum the once over.
And, believe me. it is some contraption. Of
course, \Vindy 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 tclephones 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-

(Continned on page 135)
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Sketches, diagrams, ete.,

The "Ornele’” 1s (or Lhe sole henefit of all electrical experimenters.
nnswered here for the benelit of all, but only matter of sutheient tnterest will be published,
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Questions will be

Questlons addrest to this

depariment eannot be answered by mall free of charge,

If the questions entall conslderable

Correspondents will be Informed as to the fee before such questlons

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
egge” apparalus,

A 1. We give you the following sug-
gestions in answer to your questions. The
rolating magnetic ficld is very clearly ex-
plained in the April number of the Erec-
JrICAL EXPERIMENTER, containing an article
by Dr. Nikola Tesla on his imnduction motor
and how it works, which we arc sure will
make thc matter plain to you, as a clear
hydraulic analogy is given therewih.

In connection with the “electric egg”
apparatns, we would advise that the two
opposite coils are connecled so as to give
North and South poles respeclively.

Elsewhere in the present issue you will
fnd a special article on the “Rogers’ Un-
derground \Wireless System for Amateurs.”
This will answer many qucstions such as the
one you ask concerning the length of aerial,
etc. and bricfly we might say that for
short wave lengths of about 200 to 300
melers, a wire (rubber covered auto-cable)
about 300 feet in length could be used.
\Vhen the free end of the wire is grounded,
the signal strength is reduced. Generally
spcaking, and for ordinary amateur and
even commercial requirements, but one wire
is found necessary.

VALUE OF THE “SOLAR CON-
STANT.”

(1005 Emmanuel Bellon, Peoria, 111,

writes this department :

Q. 1. About the value of the mean “solar
constant.”

A. 1. There secems to be indeed much
promise in the devclopmaent of an efficient
solar energy plant, and iwhile little has
been done along this line in a commercial
way of late, yet somc very interesting work
has been accomplished by a number of
scientists, who have worked on the problem,
It is a2 most intercsting and valuable field
to work in.

The result of nearly seven hundred tests
conducted by the Smithsonian lnstitute of
Washington and in various parts of the
world, has resulted in accepting 193 calorics
per square cenlimeler per munule, as the
mncan "solar constanmt.” This is equivalent
to 7.12 British thermal units per square
foot per minute. The best body for the
conscrvation of the radianl cnergy into heat
energy is a dead black one.

RADIO QUERIES ON MIGNON
RECEIVING SET.

(10060) A. S. ., Chicago, Ill,, in-
quircs of the Oracle:

Q. 1. What is the coil around the Audion
used for in the Miznon receiving set, and
also what is the olject of the metal coupler
core?

A. 1. Concerning the Mignon type R. W.

No. 3 radio receiver, would advise as ful-
lows :

Regurding the two specific points you
mention first, about the c¢oil around the
Audion tube, this is hooked up with one
ot the tuned oscillatory circuits, so that the
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To Our “Oracle’
Friends

Do you rcalize that not onc day passes
when we do not receive from 150 1o 25Q
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 matier but questions and answers.

OFf late the influx of letters has become

so heavy that several ol our associates
have heea forced to discontinue important
editorial work, in order to aaswer 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 hest, the very best, and you
know we never bave failed you yet.

Moreover the multitude of letters are
wholly unonecessary. 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 tea you will fiud the answer.

We strive bard to publish only such =
matter as bas not appeared before in our
columns, and for that reason, only a small
fraction of the queries received by us
are actually publisbt,

{1l

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 2 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 (ee is 25 cents lor the Arst
three ordinary questions, and 25 cents for =
~ each additlonal question. We will gladly
advise fee for speclal questions entailing
considerable research work or calcula-
tions.

Stamped and addrest envelope should
be enclosed with the queries, and more-
over, any sketche: accompanying them =
should be drawn in ink on separatc sheets,
Write plain and, PLEASE, PLEASE. BE

BRIEF.
Editor of “The Oracle,”

a4 s
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oscillatiug magnetic field created within it,
would act clectromagnetically on the elec-
trou stream within the detector, somewhat
in the same manncr as is the case where a
permanent steel magnet is placed in prox-
imity to a vacuum tube detector to improve
its operalion. The effect on the electron
stream is to cither concentrate it or spread
i1, thus making the palh from grid to platc
either more conductive or less conductive,
depending upon the polarily and position of
the magnetic field.

www americanradiohistorv com

Coucerning the disc core transformer in
the Mignon coupler, so far as we under-
stand, this disc core was cither 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 1o the
presence of the ferrous core, which of
cotirse would give a much higher permca-
bility, or flux carrying power.

We refer you to the March, 1917, issue of
the ELtctrical EXPERIMENTER, page SlI,
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 tha! you
look over the article emtitled, “Radio Am-
plifiers,” which appeared in the November,
1918, issue of the ELectricAL ExPERt-
MENTER. A great number of different types
of amplificrs are there described, and dala
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 vacuoum valve amplifiers, and the sig-
nals are recorded on a phonograph or “Dic-
taphone,” Tlhe second method is that which
has been used by the D¢ 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 operale a
polarized relay. This, in turn, actnates a
Morse register or tape recorder. The De
Forest people have also successfully em-
ployed a Poulsen telegraphone for record-
mg the signals afler amplification by an
Audion amplifier.

It might interest you to know that Lhe
De Forest experts have perfected a six-
stage Audion amplitier with an amplifying
capacity of once million times.

DESIGN OF PHONOGRAPH
HORNS.

(1008) Howard L. Quick, Jr., Brooklyn,
N. Y., wanls data as follows:

Q. 1. llow a large phonograph sound
chamber or horn should be buill?

A. 1. Relative to construction of phono-
graph sound box or horn, which in every
cas¢ should be of some hard wood, an
eminent sound anthority, Prof. Dayton C.
Miller, gives data as foilows: The horn is
best constructed of some hard wood such as
maple, mahogany, hollywood or oak. The

(Continued on page 146)
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Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great
shops of Coyue and let us train you quickly by our sure. practical way, backed by twenty years ot success.
ITundreds of our graduates have become experts in less than four months. You can do the same. Noiw is your

big opporttinity.
Earn $125 to $300 a Month

In the Electrical business. Come here where you will
be trained in these great $100,000 shops. Experts
show vou everything and you learn right on the ac-
tual apparatus. You work on everything from the
simple bell to the mighiy motors. generators. electric
loconiotives. dynamos. switchboards. power plants.
evervthing to make vou a inaster 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 313 Months

No need of taking from | to 4 years to become an
expert. we have proved this in thousands of cases.
The Coyne mnethod of practical training eliminates
all books. useless theory and other non-essentials and
trains you in just what you need to kunow to become

an expert.
Earn Your Way

Don't tell vourself you haven't got the niwuey to cume to
Coyne. i you have ambhition and the nerve of a real man.
that's all you need., Dozens of our stndents ¢very year work
in their spare tine and earn their living expenses vzens ot
others work in the day time, earn all their expense and atten:l
our evening school. Our employment department will help
you withaut charge.

BENNETT W. COOKE, Director

COYNE TRADE AND ENGINEERING SCHOOLS

Dept. 26 39-51 E. Illinois Street, Chicagp, IlI.

y '

1un benept by wentioning tiee

a

Electrica

Come—uno previous education necessary.

Day or Evening Courses

Dont worry about the money. Anyone with
ambition can learn here. Our tuition is low
with small easy paynents if desired. All tools
and equipment is furnished iree. Our students
live in comfortable homes in the best section
in Chicago—on the lake—just a few inutes’
walk from our school.

Electricity, Drafting
Motion Picture Operating
Plumbing

We teach all these trades aud proiessions
quickly and in such a thorough. practical way
that when finished you are ready to step right
into a position of responsibility and big pay.

Send Today for Big Free Book

Learn
Drafting

The country is cry-
ing for skilled drafts-
men in all lines. Thou-
sands of positions open
with princety salaries.
We give you the ad-
vantage of our big
shaps. No other schoo)
can do this. Now (s
the time to get iute
this big field. Experts
train you under prac
tical working condi-
tions, no books and
theory go here. Check
drafting on the con-
pont helow and mail
it at onece for.full par.
ticulars.

Write today, nose. for the book. It tells what 4@ B B R W ien

COYNE TRADE AND
ENGINEERING SCHOOLS

8ennett W, Cooke, Director

Coyne graduates have doue, What vou
can do. Fill in the coupon, check the
trade vou are most interested iu or
send a postal card, do it nozw,

*
4

)

’ ;.. &

“ Name. .
NOW!

Address

*
L 4

26, 39.31 E.
Chicage, 1.

Dept.

Ilinois St.

Please send at once your big Free

Book—{ am interested in

’[] Electricity [ ] Drafting [ ] Plumbing

Motion Picture Ooerating
(Check trade interosted in)

Ecperimenter” witer

witting to adcertisers,
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Health-Beauty-Power
Treat Yourself in Nature’s Way

The Therapeutic White Rays of the
Sterling Lamp are a scicntific adapta-
tion of the marvelous hcaling propertics
of the sun’s rays. The warm, soothing,
soft, white rays penectrate 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, rcbuilds firm new mus-
cle, and clear, new skin.

STERL[NG THERAPEUTIC LAM
“The Light That Heals"

Relleves pain without deslroying vitallly, Abse.
Tulety safe; no vibrallon, shock or pain, Does away
with vse of harmful druga, Redlel Trom paln resulta
the momcot you snep the efectric awltch. Rbeumo-
tism. peuralgla, soro throst. esrache. goltre. heed-
ache. oerrous cocditions. amd Inoumerahle other gil-
ments. are instanlly cased and reliered. Iovaluable
In the treatment of skin discases, Physiclans en-
dorse and recommend Theraveutlc Light 1o you.

Send Coupon for Free Book

Nothing tegue or mystle lu the Sterling Lamp.
Our free book tells of Ha vses and many beneflls
deals with the slmple, fundamental laws of health
aml besnty. Tells You Low t6 treal yoursell aL a
few cents In cost, rellering you of palus and ell-
menls and awakenldE your energy; how others In
hospitate.  sanltarlume and
thousands of private homus
hare benefited. Don't suf-
fer headacbes and other
Palns peedleasls—let Na-
ture and Sclence help
¥ou 1o health. beauty
any greaier vitaihy,

STERLING
THERAPEUTIC
LAMP CO.
Depd. 13, 546 Carfidd Ave.

Chicago, LII.

Use This Coupon

STERLING THERAPEUTIC LAMP CO..
Depl, 13, $46 Garfleld Ave., Chicago. 1llinols.

1

i Pleaee send me, without cost or obligailon, your
1 rully iiludrated  booklet describing the Sierling
{ Tuerapcutlc Lamb, 118 uses and henefits.
1 Name

: Bireel & No_,,
i Cuy ,

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
excluaively to Nature Photography,

June Issue Will Contain:

“Bird Photography”, by H. T.
Middleton.

‘‘Some Strange Thinga From
Australia.”’

Nature Work With the Camera.”

“Pictures in June.”

and many other exclusive piciures and
articles. Dan’1 fall 1o get (his Yssue If
you are interested in Pictures. Four
Competitions with Cash prizes leading
to 8 fifth. Send 1oc today for three
months’ Irlal subseription.

Photo Craft Magazine
Ann Arbor - - Michigan

THE ORACLE

(Continued from page 14)

wood for ordinary size horns may he 14

to 33 inch stock, finished perfectly smoath
| inside and preferably varnished. Glue the
Joints and do not nail them. Mahogany is
very well suited to the purpose indeed. The
wood stock nsed should be gnite thick, as
the whole principle of the phionograph sound
chamber is to vibrate the column of air
within the chamber, aud 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 columan of air con vibraic
Jreely, and only this colwmun of air.

The longer the horn the better, and as
the wave length in air of the average voice,
such as the barifane, is about 4% 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% inches, so as to vibrate at
the usual range of frequencies predominant
in speech and music reproduction. then vou
should obtai very good results.

A high authority in the ficld of acoustics
recently mentioned to the Editor of this
column that the best phonograph music he
cver 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
fine results were obtained from a still more
rigid horn, constructed of concrete, he
stated,

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 acousti¢ efficiency
of the instrnment.

With regard to necdles, 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 necdle 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) . K. Golden, Harrisburg, Pa.,
writes
Q. 1. How do vou connect up the start-
g coils on an A. C. single phase induction
motor
A. 1. We give herewith diagram of con-
nections for the four starting coils on your
A. C. motor. The current must low around
| the successive poles in an opposite direction,

(Continued on page 148)
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AST month I showed you how neces-
sary it was to the life and growth of

a big magazine bike the ELEcTRICAL
EXPERINENTER to have a large number of
satisfied advertisers, and explained how
morce advertisers meant a bigger magazine
for you and more reading matter. This
month [ 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 mmoney. Advertised articles are always
of better quality than unkunown, unlabeled,
and umbranded goods. This is easily
proven. Compare such well-known brands
as the Sonora Phonougraphs, Starrett Tools,
Brandes or Murdock Reccivers, etc., with
similar articles put out by firins who have
1ot t'ne‘ ambition or progressiveness to
standardize the:r 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 ELECIRICAL 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 yvou 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 momnent 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 savs, “Here's who I am,
and what I am and what I have to seil
you” He is {rank 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 Erectricar 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 thie 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 ouly a few reasons why
it is a business proposition for an adver-
tiser to give better service, put ont a better
quality of goods, and offer you more for
the money than you would get from a non-
arlvertiser. There are many others. Next
month | will take up the inatter of costs
and prices and show you just how the
advertiser can sell goods more cheaply than
his competitor.

Adveriising Manager.

1'0u benesit by utentioning the “Llectricol Lxperimenter” when writing to adicriisers.
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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 Ilim Between $50,000 and 870,000 a Year

TR YEARS ago a man offered me a

wonderful hargain. He was hard up for

money and wanted to sell me some shares
in 3 young, growing company for 31,000
Based on the earnings of the Company the
=iock oflered me was casily worth $5,000—in
fact, the man who finally bought the shares
s¢ld them again in five months at ¢ profit of
4,500,

The reason 1 didn't buy the shares was
that 1 coukd 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 =econd chapter in my life began a few
months later, when another opportunity came

lg me,
duritig Lhe first year.

It required an investment of $20,000
1 raised the money

castly, paid back every penny I borrowed, and
had 530,000 left at the end of the first yearl
Ta date in less than four years, my husiness
Ivas paid me a clear profit of over $200,000 and
is now earning between $50,000 and $70,000 a

year,

i'et for twelve years before, the com-

pary had been losing money every year!

The nalural question for my reader to ask
|4, “How could you borrow $20,000 to invest
in @ business which had previously been a
failure, afier being unable to borrow $1,000

for an investment that seemed secure?”

It is

a fair question, And the answer can be given
in 1w little words—W'ILL POWER.

When the first proposition came to me I
pas=ed it by simply because I didn't have the

money and couldn't borrow it.

Partial List of
Contents

The Taw of Great Thinking.
The Fsur Faetors on which it
rids,
ifom o davelop anslytlcal power
Hirw o think '‘all around’ any
) el

How Lo tlirew the mind into
delilirrate, contiolled. produc-
Live [Linking,

TigEgilssd directlons for Perfect
alind anrentration,

W i gcquire the power of
Comseeutive  Thinklng, Rea-
siming. Aocalysis.

Iiex b acquire the skill of
Crexlive Writiog,

fiaw in gusrd agalnst errors In
ThrsghiL.

Haw in drixe (rom the mind sll
urmslmme  thoughts,

Haw s follow eny lloe of
I5anEs1 with keen. concentrat-
ol Purars,

152ix t= levelop Reasonlng Fower,

Tow Ee bandle the mind In
¢ peaiirn Thinking,

The gecrot of Bullding Mind
Vs eT,

How the W 1s made o act.

Itnw Ls it your Will.

Eow a pirong Will 1s Muasler
o Mok

Wisat praates Human Power.

Thn =it Principles of Wil
Tinining,

Du;-.lli- Methods for developlng
Wil

The NINETY-NINE METHODS
i=r waleg WiIl f"ower in the
Conduct of Life,

Prinelples of drild in

Phrsical.  Fersonsl

Sexen
Ments),
Pawer.

FIFTY-ONE MAXIMS for Ap-
plied FPower of Ferceplion,
Memory, lImagination, Sell-
Analysis. Control

How lo develop a strong, keen
gaze.

How to contenirate the eye upon
what iy before You—object,
person, printed page, work.

Theme are only a few of the
many subjects ircated.

1 went from
one friend to
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, 1 was
scared stiff
every time I
talked to one
of them. 1
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. 1 called it
hard luck. But
I know today
that it was
nothing in the
world except
my lack of Will
Power or rath-
er my weak
Will Power,
which kept me
from getting
what 1 wanted.

When I heard that the man sold those shares
al a profit of $4,300, il sccmed 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 1 was so
casily 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 1 did
not have?

1 hegan 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,
1 finally encountered a book called “Power of
Will,” by Prof. Frank Channing Haddock. The
very title came to me as a shock. When 1
opened the book 1 was amazed. 1 realized
that will power was the vital spark—the one
thing that I Jacked. And here in this book
were the very rules, lessons and exercises
through which anyone could increase their will
power. Eagerly 1 read page after page; in-
cluding such articles as The Law of Great
Thinking; How to Develop Analytical Power;
How to Concentrate Perfectly; How te Guard
Against Errors in Thought; How to Develop
Fearlessness; How to Aequire a Dominating
Personality.

An hour after T 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.

1 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
vear 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.

1 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 suceess-
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.

1 earnestly recommend Prof. Haddock’s greal
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 bave 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 bimself.

1 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 fecl that this
great book supplies that one facully 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 hook 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 Nehraska;
Assistant Posmaster-General Britt; General
Manager Christeson, of \Wells-Fargo Express
Co.; E. St. Eimo 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 Jike trying to do 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
band, this very minute, the beginning of a
new era in your life. Over a million dollars
has heen 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 douht, blindly, when
you can see, wilthout 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 heen
increased in price. The publisher feels that so
great a work should he 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 1o send in the coupon now.

PELTON PUBLISHING COMPANY
30-K wilcox Block. Meriden, Conn.

I will cxamfne a copy of "Power of WIlI*" a1 your

risk. I oagree to remit $3 or remall book In 3 days.
S E0c n 000062 A0k 0% cBA0ANa s 60- B0 6o IREE - - A
Address. .cceuvesvecsnsssissssossaisssssssssianres
0 0000 conoocac0000dnac000 a0 000oc0om00a000
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They replace steel
phonograph needles!

ONORA 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. 1

THI IHSTRUNKINT OF QUALY

SOTIaTal |

CLTAR AS A BILL

oy ——

Semi-Permanent Si]ver('d

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
i wear is perceptible. Fig. C
shows Sonora Needle after play-
ing over 50 records. Needle has l

worn down, but is still in splen.
did playing condition.

3 Grades: Loud—Medlum -Soft
Jc pereord of 5. 1a Canada $c.

Sample Sonora Needle will
be sent FREE on request.
Write for it roday. Note
how many times it plays,
Suuuara Phonograph S
Coampanyg, Je.
GEORGE E, BRIGHTSON, [I'kesipext
279 Broadway, Dept. G, New York

Sales :

Toronto: Ryrie Building

CAUTION! Bewars of simllarly eon-
structed needles of Inferior quailty

Send Onl 12c¢
{Stames or Colnl
And I will send rou a copy of my valimhle I
booklet.
“Hints to Music Loving
Owners of Talking Machines"’

Tells you how fo take care of your waeline and
recurds, preseese the Jife of both, and glves wtesen
Poinlers o laprvve the tune of your Imstrument and
Inerease Sour enjoyment of 1. Thstruels on the core
of the molor, cleaning, spred adjustnent. care of rhe
ueedles—in fael every thing you shoulld know. xend
12¢ todsy ond the booklet wil coine by return uall,

J.H. ELLIS, Box 882, Milwaukee, Wis.

Patenteo & Manutycturer. EIlIs Harmonlous Reproducer

You Can RENT
This Phonograph
an our few plan! £10 [uts this Young's
Superior Phonograph Your huwe on 30
Days® Trial! P’lays all makhvs of dfls revords,
Cabinet tze. 47 o, Wigh. Kintal opplirs on
purrhase.  $125 Value for $62,%0, \Write for
detalln of greatest plsraph bargall, ever
offered. Ofter Limlled. Wrile Today.

YOUNG'S SUPERIOR PHONDGRAPH
62 W. Madlson S1.  Dept. P26. Chlengo. (01

Get Thls Gar

And the AGENCY
In YOUR Verriiory

Drive
uUl"l:R. new | 1919 Blreb(
money thnI lun B W

g

Beighbors. They are runy w.8 zxilﬁunt N
Cubrantesd. Frompt ehipments. eruquiek lwlultlolom.ﬂoo.

BIHCH MOTDR GAHS cmcnco 81 Madison SL

s ILLINCIS

?'.-
(13
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The Oracle

CCotinued from page 1409

as thie dimaram shows, Those soa show in
vour letter are net correct, tor they give
like polarity on each pole, whiclt i~ wrong.
We have o data em the starting coil di-
menstons, bt von can arrive at this by
experiment, or celse Iy zetting in touch
with the mamiieturers of a similar sized
metor,

100-WATT, 32 TO 8-VOLT STEP-
DOWN TRANSFORMER.

(1011) Clande Carefoot, Pasgiit, Sask.,
Canada, inquires:
1. For data on step-down trans-

former to rechice 32 volts 10 8 volts, A, C.
. We do ot of course know how

nany watts vanr wish the transformer to

carry. but we give

v
|r vou hcrunth data on
— o 100-watt transform-
| Pac er. Tlhe laminated
! e B sheet iron core may
be about 87 long hy

6" wide and thickuess
of 1. The core

£

should luive a cross-
section of 1 square

inch,  The primary
= winding, on oue ley

Proper Connectlon of Poles Composing Starting Winding of Induc.

tion Motor,

SPECIAL 110 VOLT TO 12 VOLT
A. C. TRANSFORMER.

(10101 August Khiog, Mobile, Ala., writes :

Q. 1. Asking ior data on bln]dmg a
small step-down transformer to give 12
volts at the secoudary, which he desires
split into two coils.  Total ontput 30 watts.

\. L. We aive herewith data on double
wound closed core transformer to step-
down 110 volis 60 cycle A. C. to a maxi-
mom secondary voltage of 12 volt~

The laminated sheet iron core for this
transformer mmay measure 3 inches wide by
6 inches long, and have a cross-section of
1 inch by 13 inch. At either end of the
two longer legs, as the diagram herewith
shows, two primary windings may he placed,
each of them consisting of 200 turns of
No. 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 thesc developing albow 12
volts and about 2 amperes, or giving 12
volts and 4 amperes or 50 watts, the total
output von request for both secondaries
connected in parallel. 1t is understood that
ot prinaries in this design are 10 be con-
uccted in series on 110 volt 60 cyvele A. C.
at all times, i.e.. whenever the transformer
is used. The sceoudary windings each con-
sist of 43 turns No. 12 B. & S. gage D. C. C.
magnet wire. the secondary heing wound
on either leg heside the primary cail.

[

of the transformer,
should consist of 230
turns of No. 11 D.C.C.
magnet wire,

The secoudary windime should have 38
turns of No. 3 D.CC. magnel wire.

My Inventions |
By Nikola Tesla ‘
l {Contimied from page 112) ,

mm -
corl / fron Core 2V
o
(eidill) IYIETYI
VAN
LAALALI
] Sec
HOV 60~ A € .
50 wall step dan lronst "

Detalts of 110.Volt to 12-VoIt A. C. Trans-
former. Secondary Colls May Be Connected
In Paraliet or In Serles,

\With respect 10 taking off 1aps on the
~econdary for different voliages., yon can
casily divide up the total number of turns
on the secondary yourself by mcans of a
small battery volimeter. You can readily
test the polutln] by experiment. The voli-
age in any case is dnrcul\- propurtionate to
the number of tuens in use.

any special thought of our iar more imnpera-
tive necessities.  The “Magnifying Trans-
mitter” was the product of labors extend-
ing throngh vears, having for their chiei
object the solution of problems which are
intnitely more important to mankind than
mere industrial develupment,

If my memory serves me right, it was in
November, 1890, that 1 performed a Jaliora-
tory experiment wiich was une of ihe most
extravrdinary and spectacular ever recordedd
w the anuals of science. In investigatiug
the Lehaviour of high frequency currents
[ had satisfied mysclf that an electric tield
of sufficient intensity could be prodiced in
a room 10 light up elcctrodeless vacuum
tubes. Accordingly, a transformer was
built to test the theory and the first trial
proved a marvelous success, It is dificnit
to appreciate what those strange phenomena
meant at that time, \We crave for new sen-
sations but soon hecome indifferent to them.
The wonders of yesterday are today com-
mon occurrences.  \When my tubes were
first publicly exhibited they were viewed
with amazément impussilfe 1o  describe.
From all parts of the world I received
urgent invitations and numerous honors
and other tlatiering inducements were ot-
fered to me, which 1 declined.

In Faraday's Chair

But i 1892 the demands became irresis-
tible and 1 went to London where 1 de-
livered a lecture before the Institution of
Elcctrical Engineers, 1t had lLeen my in-
tention to leave immediately for Paris in
compliance with a similar ebligatiou. but
Sir James Dewar insisted on my  ap-
pearing hefore the Royal Institution. 1
was a man of firm resolve bhut succunibed
casily to the forceful argumems of the
great Scotchman. He pushed me into a
chair and poured out hal} a glass of a won-
derful brown Huid which sparkled in all
sorts of mdesccnt colors and tasted Bike
nectar. “Now.” said he, "you are sitting
m Faraday's chair and you are enjoyving
whiskey he used to deink™ In botl aspects
it was an enviable c\pcnence. The next
evening 1 gave a demonstration hefore that
Institntion. at the termination of which
Lord Rayleigh addressed the andicnee and
his wenerous ‘vords gave me the first start
in these endeavors. 1 fled from London
and later fro 0 Paris 1o cscape favors

(Continued on paae 173)
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I have been designing
courses In electeleul In-
struction and teaching
electriolty, off und on,
during the past 17 years, and during that time | have had an unusual
opportunity to make & speclal study of the teaching business, from the
standpoint of a practical man. This conrse has been deslgned by me wlth
a view of reaching thuse who do not have a lot «f time and money to de-
vate 1o study work and 10 give them as thorough a khowledge as pussible of
electricity as applied to every day practival work. The Instruction is given
Ilke You were working on various johs and ) tell you what to do and how
to do it, giving the necessary explanation for the understanding of the
theory corered hy the suhject uuder discussion. Another pariicular feature
of my instenclion is that [ lay partlcular stress on the unusual conditions
which seldom happen It the every day run of clectrieal work, and this part

covered by the regular mouthly paywelis.

Gives Full Inlormation.

745 E. 42d Street

Taught By A Practical Man
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 good which is being accomplished.
you look into this propesition, but if you are in earnest in your desirc to get into the electrical
induslry, or to become more proficient in that line, you will send for my catalog and not regret

the time you give in doing so. J

THE PURPOSE OF THE COURSE OF STUDY

of the fnstructlon makes the course attractive and valoable to those alreads
engaged In the electrlcul industey and accounts for the faet that over 60
per cenl of my students afe practlical men.

1 work absolutely an a 50-50 basls with my students and my method of
handling their instroction and wy dealings with them have never been
rriticised. You pay e the comparatively low price I ask and | give you
the lnsteuction and other help as stated in my catalog. No student Is
perinitted to pay cash
paid for ln small monthly payments as yun go along. Students have the
privifege of discontinuing the work If they should fnd that 1t was not Just
what they were after and thelr payments stop at the same tlme
my way of dolug business and u part of my 50.50 plan, 33 | would net
want your money when J wix not giting you the Instruetion.

and In Your Home.

It is up to you whether

FIFTY-FIFTY

tor his entlre course on starting, the course being

This Is

Apparatus, Instruments, Materials, Etec. el i —— ==
Certpin electrical apparatus, Insteuments, materials, charts, drafting msterials, et¢.. as deseribed BURGE UELEEC%SR'ICAL SCHOOL
Io the catalog, are Included as a part of the course for which there is no extra charge, as Ii I3 735 East 42nd Street, Chicago, Hiinois.
Gentlemen:—
Fill Out Coupon Or Drop Me A Postal Card For One Of My Catalogs Which Send we cataloy describlag your ewurse in Elewriitly and Draftios
[ NAME ..
BURGESS ELECTRICAL SCHOOL | Lpoes
Chi n o
icago, Ill. I STATB
-

To Practical Men and Electrical Students:

(Sce revicw of this book by Editor in December issue of vonr Electrical Experimenter, page 568)

l 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 | 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.,

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. [llumina-
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, Freguency.
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 Enginecer
750 East 42nd Street Chicago, Nlinois

You benefit by mentigning the “Eleetrical Experimenter’ when writing to adiertisers.
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Learn Drafting

Employers everywhere are looking for skilled

draftsmen. They are offering good salaries to
start with splendid cbances for advancement.

‘Drafting offers exceptional opportunitles to a
young man because drafting itself not only com-
mands good pay, but it is the first step toward
success in Mechanical or Structural Engineering
or Architectnre. And drafling is just the kind of
work a bey likes 1o do. There is an easy delightful
wayin which you canlearn 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 Drafling and more
than 200 otber subjects. Thousands of boys have
stepped into good positions througb 1. C. S. bBelp,
but never were opportunilies so great as now.

Let the 1. C. S. helD you, Choose the work you
like best in the coupon, then mark and mail it.
This doesp’t obligate you in the Jeast and will bring

on information that may starl you ON a success-

ul carcer. This is your chance. Don'tlet it stip
by. Mark and mail this coupon now.

— e v w—— et TPAR GUT HERE o = s e s

INTERNATIONAL CORRESPONOENCE SCHOOLS
BOX 6180, SCRANTON, PA.

Explaln, without obligaling me. how I can quality for the

position, or In the suhjecl, ore which 1 mark X.
MECHANICAL DRAFTINAG S AALFSHANSHIP
STRUCTURAL DRAFTING ADVERTISING
ENLP DRAVTING
ELECTRICAL DRAFTING

Shaw Card Writer
Sign Psinter

ARCILITRCTURAL DRAFTING ILLUBTHRATINO
SHEET METAL bUAFTING Cortoonlag
AOILFR MAKER DRAFTING NOOEEEEPER

REIDGE DRAFTING

MACDINE DESIGN

ELECTRICAL ENGINELR

Fieeirio Lizhtlor sod iisllweys

Electric Wiring

Telegraph Engineer
ETclephane Work

Ntepograpber sad Typlat
Cert. Public Accountsot
TRAFFIO MANAGER
Rallway Acrtountsnt
00D ENGLISY
Tescher

Comimoo Behool Subifects
Mathemstics

CIVIL BERVICE

Rallwsy Msll Clerk
AUTOMORILE OFERAT'G
Auto Repsiting
PLURDING AND HEATINOG
Textlis Overeeer or iopl
CHEMIBT

Norlgstlan []&panlsh
AGRICULTTRE] | Vreoeh
Poaltry abilogl_/ltallse

MECILN1CaL ENGINFER
Mechine Shop Practice
Gus Engine Opersting
C1¥1L EMGINEER
Sutveying snd Mapplng
STATIONAKWY ENOIMLER
Marine Engineer

!4 KEINTECT

Contrsctor and Bullder
Concrete Bullder
Structurs] Eagloeer

NWame.
Present
Dccupalion

Btreet
and No. —

Clty.

Yinila, Rawallan Goilar

Ukefala, Baitar, Msodolln, Corost or Basja

Wondarful pew systen of tascbiog sote music by mall.  To flrsy
poplis 15 ench jocalisy, wa'll give » §20 soperh Yiolio. Mspdnlia,
Ukolals, Guitar, Hawallac Oditer, Cornotor Bsrjo sheolotely [ree.
Yory small chargr for leasoni oaly sxpease, W QUATADLee SULLEsd
or ba chargs. Completcouifil fres, Write sl once—no obligation.

SLIROEELAKD SCHOOL OF MUSIC. Oept, 422, CHICAQO. tLL.

Small Capital Starts You

oo our easy peymeot plsn. Begin
pow and get your shere. o sell
ave ing. Write today,
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How to Build an Efficient
Medical Coil Set

(Continned from page 125)

The tin foil and paraffined paper con-
denser used with this coil for intensifying
the current for shocking purposcs. etc,
may he composed of about forty sheets of
tin~ foil measuring 3x4 inches, cach_fuoil
leaf scparated with a layer of paraffined
paper.  Alternate sheets are connected to-
gether 1o form a terminal, and the con-
denser s finally connected up with the
switch, as shown in Fig. 1, so that it can
be cut in or ont of circuit as desired.

Wooden Cabinet.

‘I'he cabinet proper, housing the two dry
cells and the medical coil with control
switelies, in the case of the writer was
made of some Y-inch pine obtained from
some old boxes. To further explain, and
after considerable expericuce in building
apparatus of this and kindred sorts, ex-
perience dictates that it is best not to bother
with any elahorate wooden outer cabinets,
Lbut to make it more rugged by housing the
apparatus and coils in a small dress-suit
case. The anthor purchased one of these
for $2.00, which filled the bill perfectly, the
casc being made of fiber with a good lock
and hasp, reinforced corners and leather
handle. The case measured 14 inches long
by 83; inches in width and 434 inches in
depth. Before building the cabinet, there-
fore, and providing yon intend to enclose
the apparatus in a case of this kind, which
may le purchased at any trunk and bhag
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 ¢oach var-
nish. The battery cover in the anthor’s
instrument is made of polishced mahogany,
being one-half of a mahogany base which
originally betonged to an obsolete wireless
instrnment and a strip of polished mahog-
any was used for the central npright 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 pnrchased for a few cents at any
hardware store, and as the experimenter
has necver yet heen 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 he used at any tine with-
out having to open the compartmernt. For
this purpose two aunxiliary battery terminals
or binding posts are placed on the side of
the battery switch as Figs. 1 and 2 show.

Miscetlaneous,

All of the connections nnder the pancl
supporting the apparatus as well as the
hattery connections arc best made with
rubber-covered lexible conductor abont No.
18 B. & S. gage capacity. At Fig 6 there
are shown details for making the two metal
handlcs, as well as a sponge clectrode for
treatment with saline solutions (salt water).
The haudles, if they are to be made in-
stead oi purchased. are very well composed
of two lengths of Dhrass tubing of abomt

-iuch ontside diameter by 3% inches long.
fFach of these handles should be plugged
np by a thick brass washer or a piece of

| 34 brass turned te make a driving it

the wbe, and which may be afterward
sweated with solder so as to make a sinooth
tight joint whielh cannot be noticed, espe-
cially when the haudles are afterward
nickel plated. Thra the center of the plig
a No. 8-32 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.
‘Ihis 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 thrn
the screw ncar the wood thru which the
cord tip may be placed to make conncction
when it is used.

This wooden handle is very essential
when the sponge elcctrode is employed,
when it is screwed into the threaded shoul-
der in this electrode. To make the spongc
electrode you will require a small picce of
soft sponge about V5 inch thick which is
sewed or laced with some hicavy 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
hinding post terminals, H and H', is readily
determined by mecans of a polarity indica-
tor, and the writer has successfully wsed
very often onc 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
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Paris Letter
(Continucd from page 119)

tributed and is interrupted in a certain
rhythmie manter, which tlius gives alter-
nating periods of rest and work to the
actuated muscles. The application of the
current is made by large metallic surfaces,
the clectrodes covering the entire muscular
region under treatment. The mcthod of
application of thesc electrodes is carefully
supervised by the physician in order to get
the best results. The large surface clee-
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 ¢rgotheropy, he cxperiences 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.

Qur photographs were taken at the
Grand-Lebrun Hospital at Bordeaux, Prof.
Bergonié 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, Qur Potlus
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. .

Qf 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 standerd radio ap-
paratus so as to be audible for from ¥ to
34 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.
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What's in a Cover?

HAT we really should sav s,

“What'~ ON a cover?’—but yon

did get the meamng afier all. There
are covers and covers, or (o qualify it Let-
ter. let ur say cover illustrations. Tons of
remns conbd he written about them and
still the correct answer as to what consti-
wtes a good cover would he as nebnlons to
vou as it is to every uther magazine editor.
To be sure, the “‘pretty girl” cover has
been proven the real seller, hut so has the
homely haly faee, 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 publications every day on account
of them.

But the subject un the cover alone does
not always mean that it will prove a big
seller. Like as not the color scheme plays
just as hig 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 suthcient cunosity i a
man’s breast—every copy will be sold as a
rule. For after all, man is curiosity incar-
nate. and 1s willing to pay for appeasing it!

Onr April cover was of this sort, as in-
deed it was an all-around ideal type. It
had the inysterious element in it: it was
startling, and the color combination was
right and pleasing.

Some one—an authority on magazines—
<aid that if we did get out a thousand cov-
ers, we could never hope to heat 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 nsual monthly
crop—were on deck, loudly denouncing us.
Their virtuous ego had been shocked pro-
foundly becaunse we dared to show a
woman unattired, save for her-—keleton!!
These “critics™ like as not forget that “to
the pure everything is pure.” They belong
to that fanatic category -of men who can't
hear to look at the naked truth, hecause 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 Ly Arthur
Brisbane, the highest paid editormal writer
in the world. It was publisht i the New
York Eiening fournal, the Chicago Amer-
ican, the Washington Times, the Boston
American, the Atlanta Georgian, the San
Francisco Examiner, and the Los Augeles
Erxaminer,

Mr. Brishane seldom uses illustrations in
his editorials. That he picked out our
April cover illustration proves that it must
have leen good. Indeed, we may para-
phrase Mr. Brizbane's editorial by asking:

“What is a Cover Hlustration? 4 Beck-
bone.” And again:

“While there are many magazines, so few
of them are vertchrate that you can count
them on the fingers of vonr two hands in
the United States.”

Ack yourself or your friend, "What
maguzine do vou know that vou can call a
vertebrate?  \What wmagazine covers have
you cver leard anvhbody discuss?”  See
how many answers you get,

Today the ELrcTrICA . EXPFRIMENTER 18
the most widely quoted scientific publica-
tion in this country. Witlnn its cuvers you
will find the last word on Radio, Eleetric-
itv, Aeronautics. Chemistry, Astronomy,
Mechanics and all the allied sciences, writ-
ten so that the layman as well as the most

EDITORIAL PAGE
OF THE
NEW YORK

EVENING

JOURNAL
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modern theorist may enlarge his fund of
knowledge. Therefore do you wonder that
hardly a newspaper worth the name fails to
quote the EXPERIMENTER scveral times it
month?

\What do you think is the reason?

You bencfit Py wicntioning the Licctricol Erperimenter * when urding to adicrtisers,
1)
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MakKing a Practical

Electrician
(Coumtinued from page 117)

The new student starts at the very hegin-
nmg, under an instructor that not alone
initiates hiin into the clectrical ficld. hut
helps to mold the character and general
buziness policy of the futurc clectrician,

lin ihiz school no text-hooks are in evi-
dence! What the student hears and sees,
as well as does, is first given to him verhal-
Iy by his instructor. When he has done the
wark with his own hands, and made such
sules as will be of assistance in the future
to refresh his memory, the knowledge he
has gatned is the only text-hook he uses. In
the large eleetrical lihrar; of the school the
stutdeni may at any time refer wo any topics
that seem hazy or not quite clear to him.

The snew man learns the clementarivs
first, such as the meanings of virious sym-
hals amd the rudimentary rules applying to
vlectrical caleulations. after which he does
the practical work at his own table. Next
he performs the simple feats of connecting
up belfls, Dhatteries, telephones, fire-alarms,
telegraphs and all sorts of intercommuni-
ity systems.

From here he graduates into the high
liranch of applied electricity and in a prac-
tize bmilding consisting of a ten room apart-
menl he learns how to wire for light, heat
and power by all the prevailing systems,
«ich as cleat work, wood and metal mould-
ing, Euoh and tube work, armored cable,
fiesible and metallic conduit.

As elecirical power is one of the greatest
faetors of American industry, and its ap-
plicsitinns many, the electrician finds a great
field in his endeavors in this one branch
alone. Therefore, at this school every mod-
e power problem is studied minutely.
When this part of his course 1= finished the
stuclenit is ready to tackle anything that
mav came his way, be it the iustalling or
tatlding of switchhoards to carry enormous
currénts, the connecting and operating of
alternating and direct current motors, dyna-
mos or generators, or the operation or in-
stallation of storage hattery systems as
applied 1o electrical vehicle propulsion, and
cvery other phase of this branch of elec-
trical science. With his vast storehouse of
knnwkdlgc gained by actual experience the
student i= well qualified to enter the field of
Electric Traction, the coming achievement
af this century. for he will have worked on,
installed and run a complete electric trolley
and Jocormotive,

Finzlly the student learns the lngest
bug-a-boo  of all, “Armature Winding,”
which to most people is a science in a class
hy itself. At this school a complete knowl-
vilge is gquickly gained in a simple and prac-
tical manner. All puzzling details are
rapidiy grasped and within a short time the
student iz winding any form of armature,
stator, field or motor ever used in actual
practise, This and machine shop practise,
repaics, 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 w hich 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 mecet any
phase of the electrical industry. He is able
to undertake any job, for he has the con-
fidence that ouly comes with the knowledge
ihat he has done with his own hands the
things he will have to do in actual practise
m the husiness world. Photos Courtesy N,

. Eleetrical School.
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Forsmen and
Superintondents
$1000 to $3000 Yesrly

Otfloa Maenstotr Or Audltor
$1800 to $8000 Yearly

Carpentry and

Contracting
Five volomea, 2133 pages and
mora then 400 illostrations.
Prepares for Contractor, Build-
ing Superintendent and Car-
penter Foreman. Regular
price,$26.00, Special price.$17.80.

Civil Engineering

ne Engineer, Wire Chief,
xchln L) Mln-zer Tronble
Man or Telegrapher. Regular
price, $20.00.Special price,§12.80.

Steam and Gas

Engineering
Seven volnmes, 3300 pagea and
2500 illuetrations, platee, dia-
grame, ete. Prepares for Sta-
tionary, Marine or Locomotive
Engineer or Fireman. Reguolar
price.$35.00. Special price,$21.80.

Law and Practice

(with Renqu Courss fuo 25
boond pamphl Thirteen
wolum es, 6000 pnges and 241llos-
trations, Preparee for all Bar

5 hcl P. ‘l:i quelti’onu
and peactical problems, re.
Ema {nr Acconotant, Book-
eeper of Cost Clerk. , Reqular

$20.00, Specmlprlce.ﬂzw.

lem.

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

Enzinaars (91! kinde) .
$2000 to $6000 Yesrty your opportunity to make more money—

Pay Raisers

These books are written by
well known authorities — the
top-notchers in each line. They
willhelp you make more money.
Yon can’t fail to understand
them, because they are written

Ni olumes, 8300 pages and & = Si o . 2300
3000 fllustrations. pistea and | in plain, everyday language. | 3% ueticions, P:Pemlnfﬁ
e an) Bomsesr. Teansie. | LDousands of phatographs, | Machine Shop Saperintendent
man, %"}",‘,‘2’-.2‘;" mer or diagrams, cbarts, etc., help to tern l\rl;llnlaer'. Togl Designer or
e, r m
price,$45,00, Special price.$29.80, g}gkes ‘X‘gcglt pomts as sim- sa%o 00. lsgeul ;ﬂlcl:r 1;155'
a
Telephony and : Sanitary, Heating and
Telegraphy $ea our Free Examination—ng Ventilating Engin’ring
Foar ﬁdu’g‘m:. 1728 pl::f:: ::g monaey down offar balow Four volumes, 1464 pages and
2000 illus 1one.
disgrame. Prepares far Tele- :nt:e Pt:;:r!l‘doo’o;llusn:?‘t .";'!'y

AskOurExperts

tho derfol
Eppminations. . B! | With these books goes free of all f&ﬁ?""ﬁ?ﬁf&ﬂ?hﬁwf
price,$72.00. Specmlpdeel .80 charge a $12.00 Consulling Mem- price $36.00. Speclal price,§19.80,
Practical bership in the American Technical Accountancy and
Accounting | Society, If any question puzzles | Business Management
58 iloscragione, platce and | you—write us. Our corpsof experts | i folomes, 3630 pages and

and engineers will solve any prob-
Ask all the questions you | Mansge
want for a whole year.,
ice is absolutely FREE.
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Learn to Fill

Bigger Shoes

O matter what kind of
work you are doing
now, a set of these
great home study books will

quickly fit you for a bigger
and better paying job. We will
k. send any set you select for one
week’s FREE examination,
and if you want to keepthem
you pay only the special reduced price—
at the rate of 50 cents a week. This is

grasp it NOW, Use these books and a
little spare time and LEARN TO FILL
BIGGER SHOES,

Automobile
Engineering
Five wolnmes, 2{00 pares and
2000 illnetrations. Preparee for
Garags Foremsn, Automobile
Mechanic or Chauffenr. Inwval-
uable to car ownera. Regular
price, $26.00, Special price, $17.50,

MachireShopPractice

Eogineer, Heating and Venti-
lating Engineer.
Plomber or Plumher. Repuler
price.$20.00. Special Price. §13.50.

Mechanical and

Architectural Drawing
Foor volumes, 1678 pages and
more than one thousand ilfua-
trations. pares lnf Archi-
tectural or Mechamc Drafte-
man.  Regu 20,00,
Specisl pr ce. only 12.80.

Electrical Engineering
Seven volumes, 8000 pagee and
2600 illostrations, platee aod
diagrams. Preparee for Elec-
trical Engineer, Power Plant

1987 rll\mn\hom forme. ete.
Pre; r Certifed Poblie
Acconnhnt Audltor. Office
Acmnunt Credit
Man or hookk 'Retmla

his serv- price.$50,00, chlalpme 24

men have after examination, just send us
$200. 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., €hicago, Iil,.

Amcman l’o:hnl:al Soclety, Daml. X338A, €hicato, llllnots

send me
couech 1 will rxl.mlne !he books tborongbly and, if satiefied. will eend 82 vul.hln 7

or 7 daye' examination, shipping charges
aya aud §2 each month vntil § have

I g:q-t&l yonr‘e‘xgerl;:::t Title not t pass to':nle genctll‘l’et;::ete)likz’fl‘l?l;h:ﬂ?io?:: iml[eetorgiibemler ex-
Name

I Address —_— —_
Reference S —
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Bea Traffic Man-Earn $50t0 $150 Weekly

Learn Professional Traffic Management

Unusual Opportunities await trained men in
this field. DBusiness institutions everywhere arc

{orced to seek the services of competent Trathe Men.
Constantly changing conditions require trzined men to under-
stand and solve the problems that arise. Big salaries are
paid to men who can overcome these difficultiess. YOU can
Kt yourself 1o do this pleasant work and command a salary
from $3500 to $10,000 yearly. | i -

TRAFFIC MANAGER

Our Courses Highly Practical
Entire course of Inatrucilon glvon
by wraciical, experienced. successiud
traflle men, Thelr ecqunsel and ad-
vleo comes (rom thelr dally expecl-
ence, The¥ knmow Lhe needs amd
requiromenta and ther know tho
fmethods and infermation necresary
1o meet them, hence are amply
fitted 10 sueceanfully teach others.
Each student gete porsons) allen-
ilon. i'ractical asslstanco rendered
for two yeara after graduatlon. An
AR TRAFFIG MEN 4(:;rdll!ll lrlf ﬁdﬂcalloﬂ. ”nmbmon&lmd
. R. TR N etermination are nll you pecd to
win. An esteblished Trafflo Do
{[?_':; ﬁ“”:l‘jl';; 2;&’"}?;"1?‘2 z&uha partment et Scliool fumishes prao-
bring results. You must GET ACTION ‘,f;,f,',,",ﬁﬁ"‘““" A1so/ (o TerapoREE
tf you would climbd The difference be-
tween *‘wages” and ‘‘sslary” la in be- Post Graduste Course Froo
Ing sble 10 do eometbing the erowid . Students and fraduates aro Driv-
can‘t do. Buccess 13 8 macter of prep- lleged to use thie feature without
aratlon.—it doesn’t °‘cjust happen”. extre charge. Glres actual experti-
The man wiiling to pa¥ the price of ©nco in rates, routing. ¢lasslicaiions
preparation gets 110 big salary, Get and packing, An exclusive feature
out of the rut! Don’t drift. lle 8 win- Dot offeted elsewbere.
Ocr, oot & wigher—and loset, Glve TRAFFIC MANAGERS' sl
i yourself & chance, Only one thing can arfes range from $3000 ta
atop you-~that’s YOU. A pleasant job $25.000 yoarly.
TRAFFLIC BUREAU ats blg salary awaits you &s e trelied  TRAFFIC BUREAUS earn from
Traffic Man, Our free gooklev. Traffie’” $2000 to $10,000 yeariy,
mrwesn,  £ltes MUl Dartlculars.—tells HOW Sou  TRAFFIC SEGRETARIES In
3 Chambers of c‘ommeru earn
|

ifh‘ (AN SPORTATION ! L2 i
N tep s (n nlart—=NOW | hiton,
NIERSTATE COMMERCE ] Tixes sted Tor SUCCESS.  Weite TODAY | irom $2500 o $10,000 yearly.
S Y
A e

Pleasant Work—Essy to Learn

Spare time study—a few hours
oach weck—will soon fit you to fill
such & positlon. Tho work {3 casF.
the surrouudings Pleasant and sou
becomo a man amons blgz, success-
ful fmen. with a  privalo  oftlec.
prestise.—and SUCCEsST Pesltlons
afe perrusuent and fead ‘o blgger
oPportunities constantly,

BEFORE
N THIS DAY aNp AGE attentlon to Four appesrsnce
I3 an abiolule necessity if you expect 10 make the most
oulef life. Not onlyshould you wish toappear asattrac-

tive as possible, tor your own self-aatisfecticn, wbich s

slone well worth sour effarts. but you will find tbe world

in general judglng you greatly. 1f not wholly. by your

**looks,’” therefore 11 Bays 10°°1ook Your best’’ at all Limes. patlen, being worn al night.

Wrile todoy for free booklet. which telis you haw to correct (I sheped neses withoud cost ¢ nol satlsfeclory

M. TRILETY, Face Specialist 1162 Ackerman Bldg., Binghamton, N. Y.

Permil no ane ta seo you laoklng otherwise: 11 will
injure your welfarel Upon the impression you constsnt-
ly make rests the fallure or success of your life. Which
13 to be Your ullimaie destiny? new Nose-Shoper,
""TRADO®"* (Madal 24) corrects now ill-shaped noscs
without operatlon. quickly, safely snd permsnently. Ig
plessant snd does not Interfere with one’s daily occu-

Fisher’'s Metal Tool Kits

For Electricians, Wiremen, Plumbers, Tinners,
Motorists, Mechanics and Garage Men.

Only the very best of workmanshlp ls used in the construction of
all our Tool Kits, Neal in appearancte, lLgbt In weighl, and bandy to
earry-~Dust, Dirt and Wster-proof,

The corners, sides and ends are doubly relnforced, glving them the
requlred streigth and dm.bll!!ly to withetand Konocks, Bumps., and
rough usege thet the average kit {s qubject to. The tiinges. Handle,
Lack and Catches are cll metal, and are of the moet enbstantlal and
best quality thar can be obtained.

The lru{ Is Intended to hold emall tools, such as Pllers, Drtll Ble,
Screw Drivers, Chisels, cte.

SPECTAL OFFER: In order tn Intreduce our Tool Kits moro thor.
ouchly we will shlp your cholco of sny one of the following elzcs,
cvmrlete with tray, remlitance to secomPany the oeder. for $4.

No. 30. size 18x8x8. No. 32. alzo 1929x9. N, 34, eize 20x10x10.
1t & lsrger or emaller eize thab the above. or a different style Tray s
desirel. write for information and prires or send for Booklet. Agents
asdd Deslers wented In every locality. Address w1l orders and make

This In the handiest and most usefn)
Tool KIt 10 have arcund the howee or &Il remittances payable to
Garaxe, JOHN C. FISHER & CO. - - - Freedom, Pa.
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MANHATTAN RACER—2,000-FOOT FLYER
Complete Materials, Carved Propellers, Assembling Instructions, Ready to Assemble

$3.50 paupatd In the L. 5. A. Working Blue Print only—35¢
Bleriot Model-—600-Ft. Flyer Camplete Parts and tnstrustions
$3.50 pautpaid In me u. 5. A, Blue Print only—35¢
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=+ HEC AIRPLANE CO., Dept. B, 6 W. 48th St, New York City

MONEY for YOU

Start a lucrative business of your own

Spend an hour cach day taking subscriptions for the “Experimenter.” We'll pay you well

and youll cnjoy the work. Write for full particulars.
Circulation Dept. ELECTRICAL EXPERIMENTER,

Add to your Salary—Make extra Pin Money

233 Fulton St., N. Y. City

You benehit by mentioning the “Electrical Experimenter’” when writing to odverlisers,

—_— = —= — -

i
Practical Chemical
Experiments
(Continwed from puge 122)

decay may be at all noticeable.

Cooking or Eces. There is a notion
prevalent that hard-boiled eggs are not
digestible, and cxperiments made with eggs
in the stomach Icad to the same conclusion.
Thus eggs slightly boiled have left the
stomach in 134 hours, and raw in 214 hours,
and hard-hoiled in 3 hours. 1t should be
noted, however, that raw eggs are only
partially digested in thc stomach, perhaps
liecause 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 epggs
without the use of a thermometer is to pour
a quart or so of boiling water into a bowl,
and put two or three epgs imto 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.

QUESTIONS AND
ANSWERS

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.

Sotution of
sodiym
bicorbona?

fFig. 4 ot

Sectlon 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 ahove 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 bicarhonat, with the formation of
carbon dioxid, thus:—

H\SO. + 2NaHCQO, = 2H.0 + Na,SO.

The presence of the carbon dioxid gen-
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erated forces the solution out thru the hose.
“Pyrenc” extinguishers contain carbon
tetrachlorid, a bhighly volatile liquid, whose
vapor does not burn.
n either casc the gases liberated so en-
velop the flame that combustion ccases, due
to lack of its supporter, oxygen.

RADIOACTIVE GAS MANTLE.

Question 7. [Velsbach Mantle. Theo-
dore McGowan, Elmira, New York, wants
to know how le can conclusively show that
the Welsbach pas mantle contains radio-
active substances.

Answer: The most simple and conclusive
method is to place a gas mantle upon a box
which contains an unexposcd 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 \V. Staley, Port-
Jand, 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 Eartlh may be ob-
tained from any chemical supply house deal-
ing in chemicals, and may be ordered under
that name.

(b) The Alcoholic Potasi Selution men-
tioned is prepared by dissolving 28 grams
of caustic potash (in stick form) in 1 litre
of alcohol.

Science in Slang
(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, gmd
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 ilong
string of wverbosity that clears out your
venom and makes you feel comfortable
again. as soon as it 15 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!” velled the steward. “Long dis-
-tance is answering.”
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- The Man Who Wouldnt
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’s stay there! He saw other men promoted,
and he made up his mind that what they could do 4¢ 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 Ae
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 thousands swho have climbed
the same steps to success with the help of
the International Correspondence Schools.

What about you?

e e e e e TEAA OUT MEIACTS o ———

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6189, SCRANTON, PA.

Explain, without abligating me, how Lcan quality for
tbe poslticn, or in the auhject, hefors which I mark X.

FLECTRICAL ENGINEER CRAENIOLL ENGISEEH
Electrician SALESMANSHIP
Electric Wiring ADVERTISING MAN
Show Card Writer

Elactric Lighriog
Electric Car Runolog Outdoor SIgn Palnter #

Heavy Elcng?Tncuoo R.tlﬁ.;l DAD%
H Electrical Draftamsa 1 TRA R
Are you satished merely to hang on e N et e
where you are or would you, too, like to Telvgraph Expar: BOOKKEEPER

Practical Telephany Etensgracher nod Typlf

have a real job and real money? It’sen-
tirely up to you. You don’t Aawve to stay
down. You can climb to the position you
want in the work you like best. Yes, you
can! The 1. C. S. are ready and anxious

MEORANICAL ENGINEER
Mechaolcal Draftsmao
Toolmaker

Ship Draftamzn
Maschioe Shop Practice
Gaa Enginear

CIVIL ENGINEER

Cert. Pub. Accountaat
Traffic Mansgemeot
Commercial Law
GOOD ENGLISH
Common Behool Bubjsets
CI1VIL SERYICE
Rallway Mall Clark

BTATIONARY ENGINEER
Texttle Overseer or Brgt.
A6RICTLICRE
Navigator E Bpaalah

Surveying sod Mapping
MIXE FOHEN'N OR ENG'R
ARCHITECT
Arebitectnral Drultymes
PLUMEING AND BEATING
Sheet Metal Warker

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 withoutat ! neme
least finding out about it. And the way | prescor

PeoltryHalslna Freaeh
Antemo blles Ttallss

to do that is easy—without cost, without [ Occupation
obligating yourself in any way, mark and { Btreet
mail this coupon. Ceting
City. -State.

CHARGE YOUR OWN BATTERIES and they are
READY WHEN YOU NEED THEM

The highly effieient Full-Wave F-F MAGNETIC RECTIFIER uperates from any bandy R Aot
Alternatlng Current Lamp Socket and enables you to charge Your batterles safely at night
unattended right in your own home carage and In the case of an automobile, without
removing the battery from car or breaking any electrical connections. A full charge is
done over night and costs about 6 cents for the average starting and tighting battery.

Fot opetation from Farm Lighting Plants or Direct Current
Service you would use the F-F Charging Rheostat.

Either stvle of BATTERY BOOSTER is Partable and fur-
nished complete with Ammeter acd Battery Clips.

No electrical knowledge whalever 1s required (o operate the
F-F Charging OutAt. You slmply screw plug 1o lamp socket
ia.m':] slnw charging wires on battery terminals. That’s all there
3 ta 1t

The F-F BAYYERY BOOSTER means Loog Life ta your
battery. s Hotter Soark, a8 Quicker Siart. Brighter Lights,
Vitality to carry nrerlnad and work osertime, and that {t is
READY WHEN YOU NEED IT.

THE FRANCE MANUFACTURING CO. Cleveland,O.

ITrite for Bulletin No. 12

P ot
¥ 3

A .....c..
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AND THAT'S ALL THERE IS TO IT

You benefit by mentioning the “Electrical Experimenter'’ when writing to odverlisers.
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As per your offer in Flectrical Fxperimenter, pleasc mail me at onee, free and postpaid,
vour hook and full mnferimation atwut the Sterling Violet Ra

ELECTRICAL EXPERIMENTER

For Z:) ezﬁcf

5 2 5.
"

P
I\
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&A

Health

.

Strength, Unlimited Litality &
]mproved Lorsoral Appecararnce

The
STERLING

IFIGI FREQUENCY

VIOLET RAY

ELEBRATED Physicians and lead-

ing Beauty Specialists receive fabu-
lons iees for treating with the Violet
Rav. }ou can have a health doctor and
beauty specialist right in your own home
for vour daily service at an average cost
of less than a penny stamp.

The Sterling Hich Frequeney Vialet Ray
was specially desipned for home use fitted 10
work from the ordinary lamp socket—easy to
manipulate— under conteol 3t all times—and
contains within its covers the Services of a
servant. a doctor of medicine, and a nerve and
beauty speciatigt—all in one. ready for in<rant
service.

The Sterline Violet Ray is invaly-
ahle in the treatment of diseases of the
skim. mouth. throat and lungs, derange
ments of the liver, kidneys. stomach
and intestinee—soreness in muscles and
joints—tired or “sick™ hrains or lack
of ‘merve tone.'” [t strengthens heart
actisn—<leanses the hlond—brings the
Aush of vouth to the skin—enlivens the
hair. -puls a “‘spring in vour step” and
creates a clvar eye and brain.

Six hnndred thousand vibrations per
secand saturate the entire body with
eleetricity—nll the blood with exygen

—eliminate_waste, toxins. and poisons—
AlLL enemies of youthfulness.

Sterling Vialet Ray Generators are
the creations of Mr. .Anthony Lougoria.
our Chief Designing Engineer, whose
Inng years of practical experience in the
designing and operation of Violet Ray
Generators entitle him_to the eommand-
ing position he holds in their manufac.
ture. They are based upon the original
Jdiscoveries of Nikola Tesla, first given
to the world in May. 1891, hut have
heen developed to the highest stare of
periection ever reached in this type
of generators.

Book and Valuable Information Free
We want to send Xou our book and full particnfars abont the Sterling Violet

Ray Machines. Rea

vou forget it

how von can treat innumerahle diseases and ailmemts, im-
prave your persoual charm. add sirength and
of ways. Just mail the coubon or drup a postal.

vitality_and help yourself in hundreds
Da it now, thic minute, hefore

THE STERLING ELECTRICAL CORPORATION
Cleveland Ohio

1278 West Third Street

MAIL THIS COUPON

FOR FREE BOOK

The Sterling Electrical Corporation, 1278 West 3rd St., Cleveland, Ohio.
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The Moon’s Rotation
By Nikola Tesla
L (Continned from puge 133)

1

sigmificance of this will he understood hy
reference to Fig. 7 iy which the two
masses, condensed into points, are repre-
sented as attached to independent weight-
less strings of lenpgths R, and R which
are purposely shown as displaced hut
should be imagined as coincident. It will
e readily seen that if both strings are cut
in the same instant the masses will fly off in

! tangents 10 their circular orbits, the angular

moventent becoming rectilinear withont any
trausformation of energy occurring. Let
us now inquire what will happen if the two
masses are rigidly joined, the connection
being assumed imponderable. [Here e
come to the real buy in the question under
discussion. Evidently. so long as the whirl-
ing motion continues, and Loth the masses
have precisely the same aungular velocity,
this connecting link will be of no effect
whatever, not the slightest turning eflort
abont the common center of gravity of the
masses or tendency of equalization of encr-
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, 1this motion ncither adds tv 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 rille barrels,
as shown in Fig 8, placed parallel to each
other with their axes separated by a dis-
tance Ra — Ri: and assume that two balls
of same diameter, each having mass m., are
discharged with muzzle velocities V, and
V- respectively equalt0 2 # n Rn and 27 n
Re: as in the caze just considered. If it he
further supposed that a1 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-

E=ATE
=7Tn (Rm = Rg:)

tion will exist

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 = ¥4 m V' 4+ 14 m V. which is
evidently equal to m Vi, V, heing the ef-
fective velocity of the common center of
gravity, from which follows that V, =

f\’f + V7
—2—. The speed of revolution of

\

Vi A
the misses i~ of course, - and the
rutational energy of hotli balls, which must

) e g )
m(r —— )
]

The kinetic energy of travslatiop in the
dircction of tlight is then ¥ m \\* 4 4 m

V,— V:\? AT AN
m | —— =m(- —)=m
2 2
A

\,

be considered as points,is ¢

L % -

betug tlie speed of 1he

gdt ertigers.
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ELECTRICAL EXPERIMENTER

! commaon center vl gravity, so that Vs — V.,

i~ the toss of velocity in the direction of ight
owing to the rotatiou of the two mass points.
1f instead of these we would deal with the
balls as they are, their rotational encryy
A
Gi=e4+iw =m (_..,, +i(2ra)’
)

1 being the moment of mertia of cach Lall
about its axis.

Ax will be seen, we arrive at precisely the
same results whether the movement is recti-
lincar or in a ¢ircle. In both cascs the total
kintetic 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 tiath-
ing more than an abstract conception; in
rectilinear movenient it is a posilic event.

Virtually all satellites rotatc in like man-
ner and the probability. that the accelera-
vion or rctardation of their axial motions—
tf 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. Thc most plausible view is
that no true moon has cver rotated on its
axis, for at the time of its birth there must
have been some defurmation and displace-
ment of its center of gravity thru the at-
tractive force of the mother planet so as to
ake its peculiar position in space. relative
to the latter. in which it persists irrespective
ol distance. more or less stable. In ex-
plaitation of this, suppose that one of the
balls as M in Fig 5 is not of homogenous
material and that it is similarly supported
bhut on an axis passing thru its center of
uravity instead of form. Then. no matter
in what position the ball is fixed on the
pivots., itz kinetic energy and centrifugal
pull will be the same. Nevertheless a di-
rective tendency will exist as the two cen-
ters do not coincide aud 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, renerally,
if the center of gravity is not greatly diz-
placed, the heavier side will swing out-
wardly, Such condition may obtain in the
tnoon if it had solidified before receding
trom the earth to great distance, when the

(Coutinued on page 160)

i POPULAR |
ASTRONOMY
The Evolution of

| the Stars

l (Continped frem page 121) ‘

Canopus, onc of the giants of the universe.
The transition of Lhis tvpe into the solar
tvpe stars of class G, to which our sun be-
longs, occurs when the group of iron lines
known as group G begins to appear (sce
diagrain 1). The lines of calcium and hy-
drogen still remain more intense than any
other lines in the spectrinn, but many fine
metallic linez now appear in ever-increasinz
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 nf
iron lines has also greatly increased in in-
tensity until it becomes oune of the mosl
conspicuouns features of the K type stars.
Stars of the solar type such as Capella and
the suun are vellow, and stars of the ad-
vanced solar type. such as Arcturus and
Aldebaran. are orange colored bordering on
red. Their atmospleres are filled with
dense metallic vapors. (Sce photos of solar
and advanced solar type spectra.)

Class M is divided into giant and dwarf
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red stars with banded
and fluted spectra cor-
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superficially at least
much cooler than §
stars of the other B - =
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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 outhurst their
spectra arc usually rich in violet light and
they arc thercfore 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
hright 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 Al or type N stars
thru all the types O, B, A, F, G and K in
order and irom there on to gradual extine-
tion. It is possible that some stars become
extinet 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 coursc of evolution more rapidly than

Group of lron Lines.

0 1 o Palc of Lincy In the Yellow Cue ta Sedlu. A
Group of Lines in the Extreme Red Orlolnating In Our Own Atmosphere.

fs a

other stars, and some stars may lose their
radiating powers before they have comn-
pleted the normal course of evolution,

The marked division of the solar and
late type stars into dwari 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
acconnt 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, wonld 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.

(The next installment will appear in an
early tssue.)

TABLE SHOWING THE ORDER OF THE EVOLUTION OF THE STARS ACCORDING TO THE
CLASSIFICATIONS OF SECCH! AND THE HARVARD COLLEGE OBSERVATORY

Characteristic Lines of Spectea

Tvpe of Sear Typical
1st Mag. Color
Secchi Harvard Star
— — — |
Gaseous Green
Nebulae
£ Q Blue-White
(Woll-Rayet)
(Novae) | Nova Persei
B Rigel Biue-Whitc
( (Helium) |
T 1
e A Sirius White
L] (Hydrogen) |
} c \\'Sitc s
Type 1119 F anopus | tinged wit
Pe (Calcium) | yellnw
( G Capella Yellow
(Solar)
Type 11
| K Areturns Orange
(Advanced
Solir)
Ma Betelieuse Red
; {handed)
Type U1
P Mh
(handed)
Type IV Red
(Carbon)

Bright lines of helium hydrogen and nehufium.
Bright hands and tines of helium and hydrogen chang-
ing latcr to dark hands and lines.

Bright and dark bands, greatly displaced, of helium
and hydrogen.

Durl ahsarption lines of heliom and hydrogen, hut
¢hiefly af helium and a few faine meraflic lines.

Intense shsorprion lines of hydrogen, reaching maxi-
muni. Increasing strengeh of merallic lines.

Intense bande and line "'g’ of caleium in violet. 1lvdro-
gen lines of grear intensiry; many etrong metalbic
lines.

Inereated intensity and number of metallic lines.
Strong hydragen lines avill sufpassing metallic linea
in intensity. Appearance of Group G lines due 1o
ifan,

Decrease in atrengeh of hydropen lines. Grear inerease
in number and strength of metallic lines and Group GG
of wran.

Appearance of banded spectra due to compounds of
riranium unide.

Macked {aintness of violet end of spectram.

Bandcd spectra due to presence of carban compounds.

NOTE—This latiet type dnes not follow in order
after Type M, but is entirely independent of it in ita
evolution. ,

The novae alsn do not fit into the regular chain of
evolution, but are placed after the stars they most
closely resemble.

when wriling lo edverlisers,
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ton for use as a detectophone are given in
service or we will refund the purchase @
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N
i

derviken Transmitter Button are a receiver, dollar back. Isn't that fair? %

battery, and, if desired, an induction coil. VSex;d a 3c stamp for a copy of Booklet _\jg

§ . : e &
%% .00 Sklndervﬂ(en 335 Broadway lNl;:{W YORK .00 ﬁi
. 2134-36 N. Clark St S

b ppd- Telephone Equip. Co.Inc. CHICAGO " ppd. i}

g
USE THIS COUPON g;
0\ \
_Qa STECO: (Use Pencil) E. E. 6-19 “S
— Amount Enclosed: Ship via [
g@ Gentlemen:—Please enter an order for Enclode Shicleatipostage for mailing. p E
Lﬂ [ 1 Skinderviken transmitter buttons. .. ....c.vovvavnnes @ $1.00 prepaid LF;
[] 310 volt generators...... BEF0e 4 10GA000600000000 @ Wt...... Ibs. Ship 0. . iiiiiiieieeiiiintier e iieiianian AR
[1] Ringers ........ ohms . ... ...cciniiiencnnnnscinann @ Wt...... ibs, 3
) &0 orrp T r Lo conductor ....... ft. ....... @ Wt...... Ibs., = srcesessssccssssiessessanessssecenosetesnnse l;@‘
[] Induction coils . ......c.iveieinseicnecrannannnones @ 4oWr.... .. ibs. =
@ [] Transmitters with T Button. ....c.ciiveereanscnccans @ 1.50Wt....., E0cr, S © © < © C ORI i i E}@
r [1 Receivers—Watch Case—75 ohms..........00000s . @ 1.25Wt.., ... 1bs. Send Booklet No. 4. [] B
P ]
= =) iz == (== (. (@a i = = =
k’@.giag@g@%@m%@z@m R R R s, ) e P e )

Vou benefit by mentioning the “Electrical Experimenter” when writing to adwertiscrs.
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MY NEW BOOK

7~ *Muscular Development™ Sy

will tell you haw tao pet a wonderful muscular
development like mine. operfect heatlh, abun-
dance of vitalily and greul strength as 1 have,
The results of my s3stem
ard ghowh oh My oW per.
ron and  that s peeum-
wendatlon enough. To gire
escry one the opporiinmnty
ta prunt hy whur 1 have
teammb. 1 will biell 0y
l--nk for & limited iime
on reeelin of

10c

This wandertn! hook
will help son 3L 13 pro-
fusely Hllustyaied and
ottabi pletiees of tany
o the workl'sa strongest

Stamps
or Coin

meh whomn § hsse teatued.
Nend fur It to.day. RIRL
Why nut leok as beallby apd be 1OW. While It Ix on your
us 8trook as b am? mind.

iEARLE LIEDERMAN, Depl. 209, 203 Broadway, N.Y,

EARLE k. LIEDERMAN

i RIGHT NOW —You Can Make Big Prolius
In BATTERY CHARGING

Ouners of HB_Chlarkers, evéryuhere are nwking
$100 to $400 Cicar Profit exery wmanth. IRusiness
belter thep ever. VUL ean do #s well. Von't de.
a5 (el out aml ket 1l busless wihth stuedy.
depeudable HEB Equapmert
THIS HB SO0 WATT CHARGER WILL PAY
$100 to $200 CLEAR PROFIT EACH MONTH
No elecirical  knowlwige reauired to lpstall or
perute. Hechalies 7 6-volt batterles at once. Cosis
1Zc to 15c each to recharws, customer g-y- 76¢ to $31.50
Rig. quich. clran profits--eesily masde. No boToduts or ex. |
u velve celicwals, Steady sefvice 24 nours
. Economitel to run, regulica ho ats
!-nhon sevo occwalonalolling .
525 Puts This Money-Makar to Your
cnnco *n Mnn-y Bl(h(t:llarlnllt
O
S-N --eh iunlm N.m!, par for
. 10§35 inual pnmrnl
o ad and pend tod iy

fnr trial neder.  Soid undrr L
Abioluu Mnne& Aack Guaran-

ot ( delay.
l.el ‘Sontl G v Profta?
HWOAART BROTHERS COMPAN"
Troy. Ohlo

a
Mvufd ‘\lo-u]‘qﬂ..nr- Ninee lm

Mmlng Engmeerlng
 For Your Profession

A wide and profitable fleld, not overcronded, 1s open
1o furnard-looking Young men. The Mlehigan Colleke of
Mines Iestablishied 1881 offers & compréhensive lour
Fear ouurse which can be completed in three Years. lts
breahh prozbles foundutlud for expert speclallzation in
that Ael) of engjocrsing which mes appedls to Lhe slu-
dent. M1 thases of technical knowledze and lustruction
Telative to mine develoluent and Operation thorvustiily
presented by constructive metlwds. Praclical experiesce
i1s here combluml with theoretleat work In a rare way.
College is loratrd in conter of one of the teorld's gical-
18 £oppe LT 'n.rnrur G le]-'l Win .n« m..il ARl -
Iy I.*nt-inr\l with aml. 15, ellers, rolytic
apd power plants whiell are pucllnll) 9 parl o\‘ the
Collewe etultment and a factor of cnorpaus value in
Lp~tructlon. "M, €. M. Mea Muke Gowd.** For descrips
the book address Admiulstralive oicer, Houshton, Mic

Michigan Collse Mlnes
Do You Want te Koow
HOW TO DEVELOP

Vitality, Energy., Endurance,
Nerve Strength, Muscular
Strength, Perlect Physique?

My FREE BOORS, “The Whys of Exer-
cise” and **The Firsl and Last Law or Physi.
cal Culture.” 111 you If you sre weak or un-
drrdeveloped. lnac Lo grow slpoliR: IF strons.
huw tu wostrer, They extlaln hvw to
deselot thy lunis and auscle, [he stroag heert
sl slgornus adlgestlan -in shoel, how to -
prove lealth anid serength intersslly as well as
eklernully  SEND TUDAT—NINV—[upP tlee
FREF BOHOKX  Furbete 4¢ In slamm to ciser

PROF. H, W, TITUS
WR.58 Conner 8q. Depe. 602, New York Cliy

a-lor 41n..11 [n, between ercters, 1
wogth, bmpplu "\-lﬁht 131tm, B
of 1athe iv machined, Workmanabip iret.
crlaa:. haull.'r-:l with wood turolug chuck,

aln, hr-u plate wnd drhi] :hue\u
qulpment, one tuday. I'rice §5.00 cash
104100, OH1D

-ul

erdar. SYPHER MFD. CO..D!" c

Big fAsid, work iatoresting.

EARN 'IB TO 345 A WEEK
£ llwrhnll..-

e . 8. o
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ELECTRICAL EXPERIMENTER

The Moon’s

Rotation
By Nikola Tesla
(Continuecd from page 137)

arraugement of the masses in its interior
became rubject to gravitational forces of
its own. vastly greater than the terrestrial.
It has been sugpested that the planet is
egg-~haped or ellipsoidal but the departure
from spherical form mu~t be inconsider-
able. 1t may even be a periect sphere with
the centers of gravity and syaumetry coii-
vicing and still rotate as it does. W hate\er
be its origin and past history, the fact is,
that at preseat all its parts have the same
angular velocity as though it were rigidly
connecied with the earth. This state must
endure furever unless forces from without
the luna-terresirial system bring about dif-
ferent conditious and thus the liope oi the
star-gazers that its other side may become
visible some day must be indefinitely de-
ferred.

A motion of this character, as 1 have
shown. precludes the possibility of axial
rotation. The easiest way to free ourselves
of this 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 must at once
recognize that the kinetic energy of such an
agglomeration is solely translational, there
Leing absolutely no tendency to axial ro-
tation. This makes it also perfectly clear
why the moon. provided its distance does
not wreatly increase, srust always turn the
same face to us even teithent any nilicreut
direetive tendency nor so much as the
slightest cffort from the earth.

Referring to the librations of longitude,
I do not see that they have any bearmg on
this question. In aslrunoxmral treatises the
axial rotation ot 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 oscitlation revealing more of its
surface to vur 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 been 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 ceuter
of attraction remains the same. The real
cause of these axial displacements is the
changing distance of the moon from the
carth owing to which the tangential com-
poneuts 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 alt
parts, this is more pronounced in the re-
gions facing the earth than i those turned
away from it. the consequence being an
axial displacement e\posmg more of the
castern side. In perigee, on the contrary.
the radial componemt increases and the ef-
tect is just the opposite with the result that
more of the western s~ide 1s seen. The
ntonn 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-
meunts are incomparably smaller than those
required to effect changes in orbital ve-
locity. [f we estimate the radius of zyra-
tion of the satellite at 600 miles and its
mean distance from the earth at 240.000
inile-, then the energy necessary to rotate
it once in mouth would be only

((1)0 : 1

240,010 ' 14:4),0010)
if the orhital movement.

oi the kinetic cuergy

cramenter  yhen
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The Greateat 60 Ct. Arlicla oo (he Markat
Shipped right (rom the (actory the same
day we rrcclve your otdsr, e Mrony i»
made of beautiful metal: never brrak or
weng put | acirntillcally made and
best wmhm-n-hlﬂ.'l he rubbera
f are elastic and Ung, with
£Ionu of pep wnd force. 2ip-
umohlo only B0¢ p-o-
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Colp or Mopey

AUTOMATIC nuam:w co.
Ccolumata, 5. C.

Telegraph Plctures
BY ELECTRICITY
Complete scts nf tud tinchines of ihis

marneloux  vaqulprient st rhdiculousiy
low Dprices.  Instructlve. my~Ilying
and useful. This pleture of 'resddent

Wilion was lelegcaphed by 1liese hu-
chines. WIN iransinit plelures. teapa:
drawio#s und hand writlng.  Pleture
telegraplilng I the cusldg  aelencs.
Wrlte twlay.

). LEISHMAN CO, Dept.T Opdea, Utnb Lf

CLEARTONE P1HIONOGRAPIIS
$4.00 to $200.00 Retal)

Needles 450 per thowsand 1n lots of 500,060
Motors $1.35 to $14.735 euch. ne Arma and
Reprondtivers $1.30 to $5.55 per avl. Maln
Nprlugs 20¢ to fSic each. Records, Neelles,
Sapplire Dolots and Pacls 1 rensooahle
prices.
Wrlte for our 84 page catnlogue. the snly one
of It. kind In_Amerlca, Hlustraling 33 allfTer-
ent styles of Talking Maclhineve amt over 500
different 1*honographle Iars

LUCKY 13 PHONOGRAPH COMPANY
Expart Dept. 468 E. 12th 81, N, 1, UTsa

SAVE 259, to 60%
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GRAF LEX-KODAKS

Caumeras and Lensex of every dencriptioo.
FEqQual t0 new. Sgve maney. Wrelte now for
Froe Bargain Book and Catalog
iating bundreds of money:saving bLargaina in
uli.mlv tstd und new cameras and sy An
..,.,,... f(nmn sald bn 30 uayc Fron Teini. Bonerbach
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Alrvlane Workebest. containlug alrcraft work tahle wich
nmdtre enttlng board and 1ength gauge. steed deill. steel
hamnier, Mudel Alaker’a steel square. screwdelver. aand-
paper block, 107 seroll sa®. tukether with flnest quallly
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one 16 Blerlul Model ;-lng Manoplate. Price $150.01,
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W. A. PAICE. Ioc. 1
| No. 2 Umakem Buudlnq. 127 Fifth Avenue, New York |
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furvish nwek eod pa ! you 55.00 s pair and
oxpresvcharges for elfyou raies
and book” "Fortunes In
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Stamping Names oo Key Tags. 50
Ejther asx, Spare time, Some make
B L Send 2he for Taw wilh yuur name on aml Inslrue-
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TAMMERER

Send 10 ceats for my remarkahls
k, “Fow To Stop Stammering.”

I\lll the fear ol aisminering.
e educstion the key

109 &, Dearbora 51, Colcana, Nl

TYPEWRITERS

$30 AND UP. ALL MAKES, SAVE $25 TO $5Q on
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The Highest Paid Profession taught
C. P 1 a few months of hame siudy by new sys
FREE Boo Internationai Accountants Soci

Dept. 29F. 2628 8, Mich. Avs, Chicago
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Learn Watchwork, Jewelrywork and

- A fine trade conmanding . good sat-
Engravmg nr_\'.m;n:-:‘ .\Eo:l:m:,«L:rlt-e.‘uL are atways
in demand. Adilress DOROLOGICAL Department,
Bradiey Inditote, 1°carda, [N, for our latest mh‘_lna

to odivrtiscrs.
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This Book
Cost $34,000

1200 Authors Contributed

Owe Bound Volume No. 6 contains a

goldmine of electrical and scientific
nefarmation.  No such value has ever
Leen offered before for =0 low a price.
A marvelous cvclopedia of clectricity.
A reference hook of authentic ia-
forition not found i any other book
i print

Uu]]:mn contains twelve numbers of the
“Electrical Experimenter’”” magazine —

May, 1918 to April, 1919, inclusive. There
ars. 984 pages, 2, 110 complete articles,

1,908 illustrations, 369 queatlonn and
anawers, Sizes, 12" high; 9" wide; 27
thick.

& woarhl of electrical information; the en-
tire elecirical Progress for one year: the
greatest reference book on current “Wire-
Jess'—all at a price within reach ot every-
bdy, Mind you. the book 15 durably
boumnd i attractive green linen with heavy
covers. Letters stampeld in gold, You wiil
be nrowd 1o have it in vour library. We
have only 410 copies. therefore be sure and
arler to-diy. Shipping weight 8 Ibs. Add
a sufficient ammount for postage, otherwise
wa must ship by express

$ 00

+dd pustaze tar S 1bs

Pa"lwcly the Greatest Electvizal boak bargain in
the Warld. We ship AT ONCE. Order
todoy to ovaid delay.

EXPERIMENTER PUBLISHING COMPANY, Inc.

Boak Department
233 Fulton Street - New York, N. Y.
Fill in—Tear out-=and Ml

©6-19

Gentlemen:
Please send at once ¥uur Volume No. 6 as adver-
tised. for which T enclose herewith $....

1 also euclose §.......... R0 ene extra for postage.

ELECTRICAL EXPERIMENTER

| Close-ups of New

Scientific Movies

(Continteed from page 113} !

play starring May Allison in “The Island
of Intrigue.”

Lawrence Waring, millionaire oil mag-
nate, compelled ta go East on business,
worries abont leaving his daughter Maida
alone. The prollem is solved by the ar-
rival of a letter from Mres. Juliet Smith, an
old friend. who invites Maida to spend the
~sumimer at her country hame on Sunset
Islaud.

A woman, who says <he is Mrs, Smith,
calls later and Maida, who has never mect
her father’s friend, goes aboard a yvacht,
cn route for the island.  She meets Nlaric
and Lorna, Mrs. Sinith’s “son” and “dangh-
ter.” and a “Comt” Pellessier,

A few hours later the \Waring housc i~ in
a state of alarm when the real Mrs. Smith
arrives. [t is then that Mr. Waring realize<
that his daughter has heen abducted.

In the mecantime the vacht arrives at the
island, but Maida, enjoying her holiday,
dues not realize that she is a captive. On
one of her long walks thru the island she
comes upon a camp and incets its owner,
Gilbert Spear. She does not mention this
to the others, but the meetings, hegun as< a
lark, soon become a habit,

In the meantime the Count. by a wireless
apparatus cleverly concealed in a piano.
sends a mess<age to Waring demanding
fifteen thousand dollars as his daughter’s
rausom. lle 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 ouce locked in a room. The
bhand have also discovered the friendship
which exists lietween Maida and (ilbert,
and after a fierce strugple he is captured,
tied and gagged. and placed in a cave.

A second message is sent to Waring,
which is also received at a Naval Station,
and in this manner the location of the
island s disclosed. A submarine chaser,
with Waring aboard. goes to the rescue.

in the eantime Maida escapes from the
room and flies to the camp. She finds Gil-
bert gone, but his dog. frantic with dehght
at her arrival, leads her to the cave. She
soon releases him and togcther they hasten
to his motor bhoat 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,” s
the theme of Pathé'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
voung society lady of wealth and refine-
ment, possest of an ardent patriotisim which
has heen stimulated by the completion of
the invention by her uncle of an electrically
driven wireless controlied torpedo.

Visiting her uncle’'s laboratory oune 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
vows veungeance for his wmurder and for
this traitorous act to America. She has
learned from her uncle before he dies that
“Hartman and Zaremba are guilty of this.”

Alice, in her réle of a Secret Service
Agent, has finally located the death-dealing
torpedo and the operator awaiting orders.

Betfore she can interfere the torpedo has
been launched and is sent on its deadly mis-
snon. against a U, S. troop ship, when Alice,
in a most superhuman effort, throws a rock
at the operator and knocks him ont.

She seizes the wireless apparatu: and
turns the course of the torpedo against
the vacht. aboard which are the plotters.

\
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ARE

vou SLIPPING?

Arc vou losing your grip—
your ability to DO things,
to make any progress 1n
your businvss or even o
make ggod in yvour present
position? I you wake up
in the morning tired before
you begin the day. with
you back aching, your di-
gestion out of order, your
nerves frazzled, you brain
beforged, don’t let your-
self slip any further:
there’> no toboggan slide
so rapid as the road down
ta chronic ill health and
the conscquent loss of all
ha Porietemin  enjoyment in life,

GET A GRIP ON YOURSELF

Ton‘t walt a slugle day before taking steps to
rid yourself of the ailments or bud hablis thai
will be millstones about your neck as long as
you e, If you don'l free dourscell from then
When a man 1s on the lmited for the scrap
Lwap, every day counts ; what Is eisy today will
be i heap harder tomorrow, atmost impossible
It you wall too log.

YOU CAN DO IT

You can have reniewed vitallty ; health, sirength,
energy. all that wmakes Hfe worth living, if yon
throw away all deoggpelst’s dope and take hold of
Yourself in the right way,

I'LL SHOW YOU HOW

I have shown the way out to thousands of nien
whoe knew they were loslng thelr grip on things
through Indigestion, constipatlon, bilivusness and
other ailments: 7 bave shown them how 1o gain
the energy and streagth of will 10 lheak oft bad
habiis rhey kaew were undermlning thelr ton-
stitutinis, how to build up and strengthen thelr
vital organs. develop their muscles, and make
live, avtive, red-blooded, forcetul MEN of them-
selves again.

My book, “'Promotion and Conservation of
Health. Strength and Mental Energy,’” will show
you how they did I1: how YOU can du for your-
self what they did for themselves, In a simple,
easy, natural way. Sead for a copy—IT*S FREE
Enclose three ¢ stanips 10 cover postage and
packing and I'll mail it to you av once.

LIONEL STRONGFORT

Physical and Health Specialist
937 Strongfort Institute, Newark, N. J.

FREE CONSULTATION COUPON

Mre. Lionel Strongfort, Newark, N, J.—1'lease send
me yaur hmll.. “PRAOMOTION AND CONSERVATION
OF HEALTH, STRENGTH AND MENTAL ENERGY,"’
for psldge of whieli | enclose tbree Z-cent slnmbs 1
have marked (X) befure the subject in which 1 am

iuterested. 1937)
. .Colds ..lnsomnia ..Vita) Losses
. .Catarrh ..Short Wind ..Impotency
. Aslhma .. Flal Feet - Gastritls
Obesity .. Stamach . Heartweakness
..Hzadache Discrders Poor Clreylation
Thinness . Constlpation . -Skin Disorders
..Rupture . Billousness . Despondency
. Lumbage ..Tarpld Liver . .Round Sheulders
. Neurlils . . Indigestion ..Lung Troubles
. .Neuralgla . . Nervousness ..Encreassd Helght
Flat Chest . Poor Memory . .Steop Shovlders
..Detarmi .. Rheumatism Moscutar
{describe) .. Youthiul Errors Development
NedME ..o iecenann o v weeaaaon .
ANE - ... ACCLEATION
STREET .., ...- ST T .
(FIPY o= coa 0 CSTATE ...l

\\ rity l'l.am])

Boys, Build 'nq‘ Car. Thu nifty

o uttle car driven line motor.
built by any :ru are

urnish y Vs md are very

cheap dbe 26¢ fot bmldmt
rhnl and pnce listof parts sbow-
bew to build this lad's cur

per hour

Is Record
of this -
Car SYPHER MFG, CO.
156 warran Street
TJOLEDO, OHIO.
GENUINE *‘COLT"
latest. safety mailel -manmlc pistols, .25 calibre. 7
shot, brand new, with usual ““Colt’” guarantee Regu-
lar)y retail at $20.00. Uur special price $18.00, posi-
paid to any sddress. Imtiediate stipments while they
last. Monongahelas Novelly Cu.. Monongahels. I'a.

Yo heeedr liv

mestionirg the “Electrical Experimenter”

whear wriing to ad:ertisers.,
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AN EASY WAY TO
MAKE MONEY =:*

rontent to

plod along

on & mmalt salary. Bo independent, Go In the fire ve-
airing butinems, Oae man raya 'l made $60.00 the firat
a¥.'’ Otheta averngo 330 to §500 > monlh Very littlo
eapital needid.  Joba plentiful, Every molorikt & pos-
eibla customer. No¢ cxperience necde Wa teach you.

SHALER Tire Repair Qutfi

Luproved Wrapped Tread Metbod -
Used by Tire Masulaclarers iy
Does as good work s the big bizh
priced vulcanizing  outfits. A boy
can use it. i1's the only voleanizer
thst has Automatic 1leat Control, and
can’® undercure O Overcure a tire.
Requires po watching oe regulating.

FREE Book

“How to Open a Tire Repair Shop.”*
1t tells how to make Lig Mo ney.
Deoo't delay. Write quick.

€. A. SHALER CO.

2205 Foarth St.  Wswpan, Wiscoosin

Pocket Tool Chest
§uons Kaite,  Jiifug’ 9Toolsinl
Swedging Axl Wire Culler

Serew Drrer Sercw Bf

Allipator Wrench
Fach & sirong. praciieal

ol As ezslly cartled a¢ Elican
32 3-blade knife. an ax .
no more paris, Length, 4 Wunderkmfe

In. 1'llers and wire eut-
ters are drop-farged lool
oteel — cut harbed fence
wire as casily es S-Inch

piiers, Blade 1s tempered

cutlers’ ateel,  Each toal

works independently. Onee used,

slwave carried by Electeicians, Ralle

way Men, Maferigls, Mechanles, Horsemen,

Sportamen. .

Sent postpeid #n I'. 8. for $1.75 (odd Sc if insured).
IHighest ocuohty conséruction, fully guoraniced.

§74 Merchanis Bank BldE.
Yndisnapolis, 1nd.

Elican Specialty Co.

hemical Tricks

Purle yow fneads with mywrmiom, barmlos
Chrmcal ek Podr 00, whatc asd biwr frem &
Aaam vi Waler, wiTic s WALES Wilh whvieble sl ,
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Listening to
Theater Critics |

(Continued from page 105)

wall as drive sms)! machin. |

are usually well patronized, by “between
the acts” smokees and thirsty box holders,
then phonograph selections are played thru
the loud-talking telepliones in the horns,
and the public generally is pleased—Dboth
those that like music and the others, who
will enjoy it anyhow. But the psychologi-
cal moment always arrives, and we have
our turh after the show when the horns
are “unsuspiciously silent,”” while the audi-
ence files out, homeward lhound, chatting

among oue another about the show, and m- )

cidentally haunding out several hundred dol-
lars' worth of wvaluable criticism aud 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-
toforc 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
switched 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 hcadgear
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-
jenced by placing a telephone receiver band
on the head, especially when we think of
some of our old-time {riends—the theater
managers, that we have met here and there,
who like to, and mostly do, resemble some
of our Fifth Aveuue 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 11 his wildest theatrical moments can
even imagine a “regular” honest-to-good-
ness theater manager appearing withou!
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 heen secking for
every possilile opening to gain a_more per-
fect relation between the box olfice and the
patron of the theater, and well this might
be so. for if a performance is such that it
docs not suit the people at the time the play

| is produccd, then therc is no use cxpending

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 cascs, onc of
the chicf reasons for the failure of a dra-
matic or other play, has been that the
manager and producers could not quickly
enough ascertain the exact fecling or ol-
tain a comprchensive survey of the col-
lective ideas of the audicnces viewing the
first performance of the play until it was
too late.
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- ExperimehtaiiMem |
chanics. Twist
| Drills

! (Cantinued from page 127) !

With. this information on hand and
a litite practical experience on the subject,
there should be no difficulty for the novice
to become thoroly familiar with the han-
dling of twist drills.

1¥ the Cutting Lips of the Twlist Drlll Are
Ground of Uneven Length, the Hole WIll Be
Enlarged Over the Dlameter of the Drlll.

verage Cutiing Speed for Drills In Rev-
olutions Per Minute.

The following table represents the most ap-
proved practisc in rate of cutting speed for
drills ranging from ¢ inch to 2 inches in diam.

Cl_tf:

Diameter Speed Speed Speed
0' on on on
Drills Steel Cast Iron Brass
o 1.712 2,383 3,544
s &55 1,194 1,272
{'5 571 7¢4 1,181
% 397 563 855
s 318 432 684

» 265 377 370
T 227 323 189
52 153 267 412
,'z 163 238 367
E 147 214 330
i 133 194 300
i 12 168 265
i 103 135 244
% 96 144 227

8 134 212
1 7o 118 191
1 2 106 180
1& 08 102 170
1y 64 97 161
14 58 59 150
1 35 84 143
13; 33 3 136
1 30 77 130
12 4 4 122
1% 44 71 117
15 0 66 113
Lk 33 63 (1]
1L 37 61 105
13 6 30 101
1k 33 55 oy
113 32 3 95

31 5 92

2 i 3
(The next article of "E.rfrrr'mcn!al_ Me-
chanics” will appear in the July issuc)

FRANCE BUYS BIG U. 8. BOR-
DEAUX RADIO STATION

Virtual demobilization of ail the United
States naval establishments in European
waters, the sale of the great Lafayette wire-
less station at Bordeaux to the French gov-
ernnient at a price of approximately $4.000,-
000 and many hitherto unpnhlished facts of
American naval activities in the war. were
announced recently by Assistant Secretary
Roosevell.

“The great Lafayette radio station near
Rordeaux 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. I 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. Rooseveit.
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SINCE 1880—
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instruments—building them to the Starrett standard—
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The Magic-like Reliever of Pain. The Marvel of the Age for Rheumatism, Neuralgia, Neuritis,
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Violet-Fiay Alachine for 10 days® free use in vour own honie, Give vourself exaclly
the samce Violet-Iiay treatments Tor which eminent physieians and beauty speciulizls
charge big fees. Note the marvelons reliel thnt comes even with the flrst trealment.
Sce how vou can virtually feel Lthe Violet-I:ays reaching to the very root and cause of
any ailment with the great curative forces of Heat, Light, Eleetric Energy, aud
Ozone. Sce too how Violet-Rays vouthilles the skin, puritles the secalp and stimulates
hair-growth. XNote above all how refreshing the offect of Violet-Rays to mind and
hody-=how invigorating and vitallzing—how nmeh hetler you work, eat and xleep
’rove all these benefits to yvourself withont obligation. Ty the Violettl:. for 10 days
free, and if you nre not more than amazed and dedighted, <imply send it back
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'GEND FOR

THIS FORM
Dont Lose Your Rights

= Before disclosing vour invention to anys
one sol for blink form “Fstlence of
Concepuon’™ to e signed and witnessed
A sunple form logether with pointed 1n
structms will shuw you just how to work
up your cevidence :uuf cstablish your rights
before fling apphcstion for patent  As
reglslr.-rr.-d Patent atiorneys we Tepfescnt
hundreds of inventors all wver the U1 S
and Canada in the alvaneement of inven
nons.  (ur schedule of fees will be found
reasimable. The form “Evidence oi Con-
ception”  sample, justructions relating to
obtaining of patent and schedule of fees
sent upon request.  Ask for them —a post
card will do.

Edited by
H. Gernsback

In this Department we publish such matter as is of interest to inventors and particularly to
those who are in doubt as 1o certain Patent Phases. Regular inquirics addrest to "Paleal Advice™
cannot be answered by mail free of charge., Such inquiries are publisht here for the beneht 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 eaplicit. Only one side of sheet should be written on.

How to Finance and Manu-

facture a Patent’
By Jay G. Hobsomn :

This urticle is dedicated to the interest of
wizyntors gud people with commereial ideas
wilio are ducrpericnced i the financing and
miarkcting of comuiercial products. It tells
af @ pructical plan that made one inzention
wiececssful. Tt ds written with the Ditention
that it zoifl benefit cach reader financially,
and il assist him in acoiding the many
piffalls cuvewntered along the road to suc-
rirss—THE NV THOR

CIST people think of inventors as
aeiuse~ parturient tu some bril-
hant idea <uddenly caught from
the air and patent i1 in workable
form. However. this is not the

case, for a5 Thomas Aha Edison. the great
inventar. declare<: “Cenius i~ one per cent
jmapiraiion and ninety-nine per cent per-
-piration,” and “The three es-entials 1o se-
cure anvthing worth while are. firsi. hard
wark ¢ second, stick-to-it-iveness ; and, third.
ORI sense,”

Edizan’s imventioms have been the result
of many experiments. and exacting judg-
ment.  He has always sought to produce
things 1hat were necessities. which would
Benefit 1the masses; con-equently, his won-
deriul success,

The firs: 1mporiant step in financing and
markeiing an invention is. positive convic-
iiost tha: vou have dizcovered something
that i practical. not only from a manunfac-
tirfig paint of view, but also from the pub-
lic's point of view —for it s the co-opera-
tion of the public (vour eventual custom-
ers]) that will insure your success. To se-
cire the co-operation of the publie, and to
s¢ll wour invention, be positive vou have
zom2tling to offer that the public need~ and
demand:. Then. after voir have made your
article comunercially practical. prepare it
for the market in a convenient form. that
will offer the lcast resistance to the consums-
mation of a satle,

Investurs or people with capital (who
want to assist you hAnancially in marketing
vour product) ob-erve vour invention and
are of the same frame of mind toward it a<
the public——your ultinate customers. In-
vestors scrutinize the practicahility of the
commercial side, as well as the production
or manutacturing side: however. thev are
wenerally more interested in the commercial
~ide of an article, for there is the source of
large profits. .

Obtaining financial hacking for vour in-
vention 1= a serious undertaking. I estors

“ 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 1ake the business venture necessary for
the success of a new idea. Investors are
the pessimists, so 1o speak, while iuventors
arc the optimists. The inventors who suc-
ceed with their firments are greater op-
timists than men with money are pessimists,
Conviction. confidence and enthnsiasm will
convert the most skepiical. (et the confi-
dence af men with money and you will get
their assistance.

Men who are successful say that the
hortest route to commercial success is thru
the exainple proven by those who have
gone betore. \While modern husiness ne-
cessitates individual plans ot operations, yet
what one man or firm did to sncceed others
can duplicate. Therefore, the plan em-
ployed 1o finance and market one invention
~hould help finance another. Experience
proves thal a patent 18 as valuable as the
mmventor or his associates make it—that
completing a working maodel uf an inven-
tion and securing the patent rights upon
~ame are only the preliminary steps to suc-
cess. The greatest obstacles lie ahead m
the financing, manufacturing and marketing
of a new article, It is the commercial wil-
derness that every hew manufactured prod-
uct mnust cross before reaching that summit
of success desired by all.

It matters not how wonderful or unique
an invention mnay be. it must be serviceably
made, intelligently financed and greatly ad-

8

request. Contains full

Electrical Cases a Specialty

New York Offices:
100t to 1007 Woolworth Blde.

Name

PATENT

Before disclosing an invention, the inventur should write for our blank
form "EVIDENCE ON CONCEI'TION.” 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 pateniable nature.

Our illustrated Guide Rook, HOW TO OBTAIN A PATENT. sent Free on
instructions regarding Patents. Trade-Marks.,
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 patends made in all cases hefore preparing application for patent
Highest References

FREE COUPON!

VICTOR J. EVANS & CO., Patent Attorneys
Pittsburgh Offices:
514 Empire Blde,
Main Offices: 779 Ninth Street, N. W, Washington, D, C,

Address

Prampt Attentian

Y oy R
IANCASTER <42 3 ALLHINE

255 OURAY BLDG.,

WASHINGTON, D, C.

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efticient service ior
his prompt. legal protection and
the development of his proposi-

tion,

Send sketch. or motlel and descrip-
tion, for advice as to cost. search
through prior Uniled States patents.
elc. Preliminary advice gladly fur-
nished without eharge, X

My experienee and familiarity with
various arts f{requently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense,

Booklet of valuable infermatien
and form for properly disclosing
your idea. free on request. \\rite
torlay

RICHARD B. O\EN, Patent Lawyer

164 Oweo Buildiog, Washiogleo, D, C.
2276-8 Woolwerth Bldgz.. New York City

TRADE-MARKS

COPYRIGHTS

Reasonable Term

135 S. Broad S1.

Foreign

Philadelphia Offices:

You benefit by mentioning the “Electrical Feperimenter” zehen writing to ad:crtisers.
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U.S.PATENTS|

Our f{acilitics secncing
patents  enable ns to give
prompt and reiiable secvice ai
reasonable  rates.  lnventors
are invited 10 write to us re-
garding questions appertain-
g to securing patent protec-
tion. A1l matters receive
prompt attention.  Senud sketeh
for preliminary examination.

for

Rooks free on reguest

A. M. BUCK & CO.

Patent Attorneys

———

205 Second Natlonal Bank Bidg.,
Washiagtan, 0, €,

PATENTS
LACEY & LACEY

Attorneys-at-Law-—Patent Practice Exclusively
Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights

639 F Street, N, W., Washington, D. C.

Write Us for Our Free Inoentors’ Book
PATENT-SENSE
ESTABLISNIED 1568

INVENTORS: Send us sketches ora
model of your invention and a de-
scription of the device for advice
in regard to the best way of ob-
talning patent protection. Our practical
expertence corers a perfod of twenly years. Our
band-book On patents ts seni free ou requesl. Aft
communicaltons strictly confidential. Write us toda¥.

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.
Brasth OfMce, 87 Nawau St., New York Clty.
INQUIRIES INVITED

Patents Promptly Procured

Send sketch or model for actnal search
of U. S. Patents. Highest references.
Personal service. Moderate fees. Write
for Free P’atent Book.

GEORGE P, KIMMEL, Patent Lawyer
99.U Loan & Truei Bidg. Washington, D, C.

PATENTS

lnventors Invited to Write for Information
and Particulars
Highest References. Best Results.
Promplosss Asqured.

WATSON E. COLEMAN

Patent Lawyer
624 F Straet N. W.

You benefit by mrull'um»:r the

Waahingtaa, D, C. | out by a partoer.

ELECTRICAL EXPERIMENTER

vertised to make thie inventoc money, The
public must be educated to the need of a
new article before they will buy it. Few in-
\entors appreciate these facts, and ace of
the opinien that all they need do is to con-
ceive some new, nseful inmprovement, pat-
cnt it, and their fortune is made; but -
fortunateiy this is not true. It is only the
begining of a diflicult undertaking. An
inventor should be as good a salesiman as
he is & mechanic.  The public must be con-
vinced before theyv will invest. The better
the salesman, the greater the financial back-
ing, Inventors should sell themsclves the
merits of their invention before attempting
to scll others. \Vith the backing of the
convictions that vou have a good thing—it
will make the couvincing of others an easy
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 emmnerate the steps
thrn which I bronght my first invention to
snccess, It may help point the way for
others.

After I had been granted full pretection
on my invention for a period of seventeen
vears, and had settled with my patent at-
torney for his services, it suddenly dawned
npon my elated conscience that my patent
certificate, with its big red seal. was not
cashable like a Government hond; 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
cale 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 1t on the
market hefore the buying public,

As it stood it was absolutely valueless to
me. Omne of two things was necessary for
its success. Either I must sell it to some |
one with monev, 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 1 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 meritorions product of
my brain and if possible raisc the money
that would enable me to place it for sale
before the world. 1 knew that success only
waited upon the introduction of my discov-
cry to those for whom it was intended.
But how hest to accomplish this seemingly
impossible task and overcome the colossal
obstacles tltat were in evidence, forced me
into guite a quandary.

However, remcmbering the old adage,
"\Where there is a will, there is a way.”
spurred me on to greater hopes for the
success of my invention. 1 decided to
tackle this proposition for all it was worth,
and rcap the henefits that were justly mine,

At that time | was a typical amateur in
thie mysterics of finances. [ could not af-
ford 10 make mistakes and knew few plans
to pursue in ohtaining the required finances
for markctinye my invention. Several plaus
camc to my mind. such as borrowing the
capital from rclatives or friends, giving my
patent as security for the loan; organizing
a stock company and selling shares of stock
to raisc the monecy: or, advertise and sell
part interest in my patent to somc one, hon-
est and relialile, who would agree to buy
ouly a minority interest, thereby giving mc
control and protection against Joss—for
was determined that I wonld not be frozen
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Thic first plan had its precipitous faults.
Relatives as a rule do not make good cred-
itors and scldown appreciate their kin's abil-
itics in business. The sccond plait meaut
immediate cash for incorporation of a com-
pany, as well as a long drawn out, expen-
sive stock sclling campaign, with capital
possibly coming in by dribbles. The third
plan appealed to me more favorably, 1
deccided to put forth my best efforts toward
this method of placing my inveution 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-
ahle dcliberation, after several demoustra-
tions and interviews with business men
whom I kncw, 1 was convinced that thc
quickest and cheapest way to find that per-
son with the idle cash and confident enongh
to take a legitinate husiness chance with
me, was to advertise i some good
newspaper or magazine, under "Business

hance.” 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 np-
wards of five hundred thousand copies. The
first replies were somewhat disappointing.
But, believing 1 was headed right. 1 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 (Jeaving
me fifty-five per cent, or control). With
this nest egg 1n the company’s treasury we
proceeded 10 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 produnction.
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, letterhieads, envelopes,
bill heads, statements, etc., that would be
needed for our office. From a bookkeeper
iriend we learned books required for our
business and how to keep them correctly.
IWe called on the wholesale and retail deal-

(Continued on page 181)

Humting Submarines|
by Soumnd !
i (Continued from poge 111) i

*“Ship ahoy ! came froin 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
wvisible 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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-distance call was put in for the Nuvy
Submarine Base ar New Loudon.
“Rush three submarnne chaser
at once
in dnc time they aDﬂt"\l‘(‘(l Ilu‘ party
started t agai et ined 11b-
marines from 1hc Bmmn N avy \.nrd, ik
anchored off 1he Massachusetts coast line.
One sul harine at a time submerged. The
ubchasers equipt with deteciors iollowed
er every movement, charied her position,
reported el"‘\ other hy special signal
levices, and when evervthing was in I'L-'i(ll-
ness mshed 10 2 spot just over the “sub.
Dummy depth hombs were dropt. The
submarine rose to the surface. She had
been weithin u fewe feet of her charted

10 Nahamt

posit

And now the apparatus was about to
demonsirate its most valuable service.
serics of practical tests proved bevond the
possibility of a doubt that the derector

ELECTRICAL EXPERIMENTER

e to naeli and the instrument transtating
this sound to the trained car hronght liome
the message just as you, when vou pick up
the dong-distance telephone recciver, can
idemify the voice at the other end of the
wire.

The Submarines On the Phonograph.

The Victor Talking Machine Company
was now cilled upon for its contribution to
the invention. honograph records of the
curions sounds heard by Hie obserier were
made and catalogued. thus presenting a
complete record ol the accomplishment of
the device. The records were used prinei-
pally in training students to identify the
submarine noises and detect 1he difference
hetween submarine and snrface craft,

Further tests were made,  Shore listen-
ing stations were set up, During the night
traincd men sat and listened to vessels
goig in and out of Boston harbor. The
Navy attempted to slip a sulmarine thru

1919

June,

few hours later. Not a ship could enter
or leave Doston withomt heing heard. In
fact, =0 seusitive was the instrument that
trained listeners cauld accurately identify o
clup by name, once having heard her, the
engine characteristics of  different ships
heing plainly andible and distinctive.

1t was estimated that in December, 1917,
wo to fice enciny submarines past thra the
English Chanael daily.  After July 1, 1918,
only one submarine is known to have done
s0.  In June the Admiralty estimated that
one out of cvery fonr submarines was de-
stroyed. 1w October the ratio had heen in-
creased 10 five out of every twelve. By this
sunmmer British and American naval oth-
cers helieve three out of every four sub-
marines wonld 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 sulanarine detector. Many French and

uld s c'eulnll\ differeniiate between the  the harhor entrance une night, hut the craft  Italian vessels were also usimg it. The
mnds made by surface eraft and the sub.  was detected at once and a full report of  “submarine hunt” was on m carnest. .
I'he sulwnarine’s noises were distinetly pects-  her activities was sent to leadqguarters a About May, 1918, the Amvcrican ships
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began to go across with all these devices
instalied,
Hearing Sube 25 Miles.

Hcrc_:lre some of the out<tanding foa-
tures of the American submarine sound de-
tector:

Under ideal conditions with extrancous
nuises reduced t0o a minitnum or cntirely
climinated the device was effectize at g
range of from fifteen te twenty-fize miles

Trained operators could clearly and in-
variably  distinguish  bhetween the sounds
made by approaching surface crair and
under-water vessels (submarines).

Under average circumstances, the device
was good for a range of between three and
cight miles,

\Within five miles the engine character-
istics of different vessels was clearly
marked even to the point of :'de'nli/_\'iu_q by
Hane certain (unseen) vessels after they
had heen ohserved previously for more
than one time. (This test was suhstan-
tiated by a series of night-time experiments
at the entrance to Boston harbor in Sep-
tember and Octoler, 1917.)

It wus found practical to tell when o

submarine changed from her oil engines -

tn electrical drive, which twas necessary
vy thite she subnierged.

The direction of sound could usually he
commpurited within a very few degrees of its
actual Iocation and a good judgment of the
distarce could generally he made. This
was proved to the satisfaction of all con-
cerned  following a numher 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 addiion ot these listening devices
to submarines added the heretofore lacking
scuge of hearing to all the underwater
crait 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 onee losing sound contact with the
enemy.

The praphie chart publisht herewith
will indicate to the reader the ability of
sutbmarine chasers to maintain “sound con-
tact” with the enemy and the efticiency of
the direction qualities of the device when
u=cd 111 this manner.

The actual hattle engagement which it
illustrates occurred one early morning in
the English Channel. A small squadron of
sub-chasers discovered an enemy craft mov-
g slowly up the channel submerced.
Forming for the attack they rushed over
the spot where their listeners indicated the
L-lwat 1o be. dropt a pattern of depth
bombs and then withdrew to take observa-
tions.

Feverish activity and the sound oi ham-
mers ringing against the ship’s side was
heard. The subinarine engines would then
start up and stop. start and stop acain.

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
effor1 to reach the surface. Suddenly there
was dead silence—then 25 revolver shots
rang out—3 followed by 22. The crew
giving ap 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
m English waters. but was finally obliged
to accept 3 trawlers of 9 to 10 knots speed.
Lecause of the then scarcity of hicher speed
craft.

ELECTRICAL EXPERIMENTER

Equipping these vessels with all of the
anti-submarine  detecung  apparatus  they
went out in the English Channel on New
Year's Day, 1918 Shortly afterwards a
wireless tnessage was picked up from an
airship giving the position of a subinarine
which had just been seen to submerge.
The channel had been laid out in numbered
squares to facilitate the immediate tocation
ot cucmy craft and the little squadron
steamed over. got their devices out and
picked up the subinarine course.

\When helieving themselves ahout over
the enemy, depth bombs were discharged
and later a trawling instrument was used,
which indicated that the submarine had
been destroyed. Great guantities of oil
rising to the surface also substantiated the
snccess of the attuck.

Remaining in English and French waters
for several mounths, where the American
devices proved of great value and were
highly complimented lioth by Admiral Sims
and British naval officers, another squad-
ron was equipt and sent into the Mediter-
ranean and Adriatic, where at this time
submarine activity was at its height.

Becausc of the deeper water and less
interference from surface traffic, listening
conditions were unusually good. A “bar-
rage” line of boats was organized across
Otranto Straits, between the mainland and
the Island of Corfu, to effectively put a
stop to the cnemy'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 heam \essels pointed directly toward
the center hoat. The middle boat now
heard the submarine approaching from a
position dead astern. The enemy- came
nearcr and smearer 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.

When the German had past on and out
in front the attack was made in unison. a
rattern® of depth bombs was “let go™ and
the little fleet halted for further vbserva-
tions. Pretty soon the whirl of the sub-
tarine’s electric motors was heard—evi-
dently in an effort to reach the suriace.

The Germans “Cash Iln.”

Then came a crunching noise not unlike
the popping in of a blown-up paper hag. 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 submnarines were ac-
counted for thru the direct aid of the
American listening devices.

In faet. 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
thrn another summer the submarine would
literally have been driven from the ocean.
the promise of a condition due in a large
measure to the pertection 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
thc applieation of American principles to
the pursuit and autack of the U-boat, some-
thing made possible hy the practical use to
which it was found the American sub-
marine detector could he put.

* A patern of depth bombs reiers to the plan
of dropping tbem simultaneously in certain pre-
arranged figures, such as squares, circles, elc.
The chart herewith shows the pattern scheme gquite
clearly—notite the black dots at points marked
“atrack.”
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AMPLIFY Yor RADIO SIGNALS

NE of the greatest drawbacks since the invention

of wireless telegraphy is the receiving of weak
signals at the receiving station.  Many deviees were
proposcd to improve this condition. hut without suc-
cess, on acconnt of the mechanical difliculties encoun-
tered in these amph-
fving devices.

Howewver, this was
recently solved by the
introchiction of an ex-
cedingly sensitive mi-
cm])hone transmitter,
which is known to de-
tect sonnd waves with
great accuracy and
magnify them through
an intermediate tele-
phone circuit.

By the einployment
of the new DETECTAGRATH-TRANS-
MITTER, 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 mstrument. He is also
able to demonstrate the operation of his
wireless apparatus to his friends.

The snper-sensitive DETECTAGRAPH-

mitter.

MICRO PHONE

Practical Instruments for Commercial
and Scientific Purposes.

Our Super-Seusitive
Detectagraph  Trans.

Price,
Complete

Our Super Sensilive
7 Micraphone Iransmiller

TRANSMITTER herewith shiown is two and thrée-
cighths inches in diameter, five-cighths of an inch thick
and weighs less than three ounces. |t 1s the most sensi-

tive sound detecting deviee ever bronght hefore the
public.

The manner in
which the amplifying
process is attainted is
by attaching with tape
the DETECT A-
GRATH - TRANS-
MITTER to the reg-
ular wireless receiver
as indicated in the
diagram.

Other Uses

Not only is this in-
strument  appticable
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 1ele-
phone, detectagraph and other de-
Y 1C¢€ s,
Can be
used for
any pur-

$7.00

Loud folkir
/e/ep/;oﬂe”j

AHAAS

@i

Our Special Nol 25
Loud Talking Receiver
Price,. $4.00 Complete

Oe/ec,/or

P "
Qur Sensitive 1000 04
Rodro Felepfrone Recewer

p ose
where a
sens i-
tive de-
tecting
tnstru-
ment 18
required.

Mode) “B” Horn, with
Loud Talking Receiv-
er, Cord Plugs and
Desk Stand Base
Price, $10.00 Completo

DETECTAGRAPHS

FOR THE EXPERIMENTER FOR DETECTIVES
FOR THE DEAF

DETECTAGRAPH JUNIOR DEAF-PHONE OUR NEW, IMPROVED DETECTAGRAPH

A super-sensilive insirument which has been developed to
mcet the demands for a practical and efficient hearing device
at an extremely low price. Equal 1o any $35.00 instrument
madcic,

The outfit and case weighs less than two poumids and can he carried
in the pocket. yet it is conbined with certan features of our famous
Detector, which makes it thc most powerful and in every way. the most
Microphone Dctective Device the world has cver known.

Conversations carried on In an ordinary tone
and even whispers ore taken yp by thie concealed

Oetaclagraph transitter. whicli collects sounds
irom all dlrectlony apd age conveyed nver the
wire to the Ustening end.  Thls outfit conslsts of
an  Jnibroved  Seusitive Trafsmitter with  cosd
cimneewr: 25 feet Black Cord: Scnsltlve Ree
celver; Ringle Heanband; RBmsll Cereylug V'&so

The outfit conslsts of o Super-Sensitive Transmit-
- ---\ ter, with a cord conneclor; Super-Sen-

slitve Ear Plece with small black cord ;
\ Black Single llendband; Black Cave

r snd Xmull Battery. The improved Transmitter
G N alllt_lmlli:"r::ms;“ﬂll’ l_‘,‘.'"er:::'lmﬁ Tll’: ia :jml) )Z;lﬁ llm:lm: In 3(Jtlnnuru %y Lich thick.
- . (9 - 17 1] 8,
Boissonnault [N dianieter, % of an Inch thlek, s TR o1
Co.. 28 Cort- [ and welghs Jess than three $ 00
landt St., N.Y.C. (Y ounces.

: Jeas Complete

Order direct from ad, Or write jor free deseviptive circular
Complecte For your coniccunience use the coupon,

| \ G. BOISSONNAULT COMPANY

26 CORTLANDT STREET NEW YORK CITY

Makers of Super-SensitivesMicrophone Devices

R L \ $1 5 00 ©
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Alexanderson’s ‘““Barrage’
Receiver

(Cantinued from page 135)

ing which has become so familiar, but
also the original meaning of twll or
stoppage prevention. Thus the barrage
recerver may be used not ouly in time
of war to counteract the offensive barrage
of an enemy radio station, but it may be
used to multiply the nutnber of praceful
communications that may bhe 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 onc 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
relafions may be better appreciated by men-
tisming specific ficures. In the tests made
in Stﬁcncctad)', the recciving antenna con-
sists of five wires mounted as an umbrella

W ma Ty

F1128993 oARANC |

~ese rotrior

..
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Fig. 2. Duplex Antenna Used with Phase

Retater Units and Regular Recelving Instru-

At In Alexanderszsm “"Barrage' Receiving
et.

around the main mast, while the sending
antenna consists of two wires extending
from this mast to another building. The
gapacity to ground of the sending antenna
is [.003 microfarad, the receiving antenna
[T microfarad, and the mutual capacity
such that 10,000 volts on the sending an-
teina produces 500 volts on the receiving
antenna when it is disconnected, While it
i4 ohvious that an antenna oscillating with
SO0 valis continuous waves could not be
psed with ordinary methods of reception,
the sv=lem for neutralization which will be
described has proven so eitective that an
ordinary recciving set can be used for re-
celving signals from such distances as the
Pacific coast (2,500 miles or 4,000 km.)
without any appreciable interference frowmn
continuous wave radiation from the main
antenna of 20 amperes and 10,000 volts!
Two methods of neuntralization have been
used : inductive neutralization and stafic
(capacitize) 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 showu 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 [,

The negative potential thus imprest upon
the receiving antenna thru the transiormer
and the exposure condenser is adjusted so
as to counterbalance exactly the direct ex-
posure {rom antenna to antenna, thus leav-
ing the receiving antenna at ground poten-
tial. The phase relation of the transforiner
is, however, not exactly 180°, and a residual
potential is left on the recciving antenna
which is sufficient in most cases to interfere
with reception unless further precautions
arc taken, If, however, a frequency trap F
is introdiced the neutralization Lecomes
good enough so that an ordinary receiving
s¢t can be nsed.

The arrangement shown in Figure 1 was
vsed 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
wni-directional receiver. The principle of
umi-directional reception was first developed
by Bellini and Tosi. While the uni-direc-
tional Rellini-Tosi recciver 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 sigmal 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 elecirosiatic exposures are
90° out of phase. The barrage recciver
takes advantage of the geographic phase
displacemeni in the wave as it travels over
the surface of the carth, In the first bar-
rage receivers which have been installed
the antennas consist of two msulated 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 aunthor to mmount 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 sct,
combined with a phase rotator set. \When
uscd 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 io 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 Qquarter-phase current which
produces the equivalent of a rotating mag-
netic field indunctively related to the sec-
ondary. By adjusting the position of the
secondary coil the electromnotive force in-
duced in it may be made to assume any
desired phase relation to the primary volt-
age. The recciving set proper when uscd
with the barrage receiver has all the nornal
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 heen made.

An expcrimental barrage receivin
was operated for several months o

set
the
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WIRELESS BY MAIL

in America’s Largest Radio School

EW plan of profit sharing by

which every student taking course
1s 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 1n 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 {all of 1918, aliont three miles
from the New Rrunswick, N, J, radio sta-
tion. Records were kept on the reception
of European siations during the operation
of the New lrunswick station.  As the
New Brunswick wave is 13,600 meters and
the Carnarvon, Wales, wave is 14,200 me-
ters, the reception of Carnarvon was the
Irardest test to which the set could be put.
Jt was found that in spite of the over-
whelming intensity of the New Brunswick
signals on an unlalanced receiver, the bar-
rage receiver could be adjusted so that 1he
transmitied wave not only did net intericre
with the Carnarvon signals, but the New
Brunswick signals could be made entirely
inaudible. )Juring thesc tests it was found
that the directive characteristics of the har-
rage receiver was a material help in redue-
tion of interference by statie and strays,
as it was found very trequently that solid
copy could be olitained by proper directive
adjustinent, 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 gualities of this
receiving system.  For comparison with
other methods of directive receptivm, a
1abulation of dircctiveness is given in Fig. 3.
In this comparison the symmetrical elevated
antenna which receives c¢qually from all
directions is designated at 100 per cent.
The percentages of directivity are calcu-
lated from the arecas of the corresponding
hurizontal plane intensity diagrams here
shown. If the directivity represented by
the intensity diagrams can be taken as rela-
tive measure of the average stray-to-signal
ratio, we find that the magnetic loop should
have 30 per cent. as much strays as the
elevated antenna, the differential horizontal
antenna (Sayville, Long Island), prohably
about the same as the magnetic loop. and
the barrage receiver 22 per cent. Statistics
of reception indicate that these figures are
reasonably in agreement with facts, when
the strays are evenly distributed. \When
the strays are dircctive the improvenicm is
much greater.

A rather surprising characieristic was
discovered by the use of the larrage re-
ceiver. It was expected that this receiver
could be wsed to nentralize signals from all
dircctions except the direction close to the
signal to he received. As a matter of fact
it was found that interference could be
neutralized by originating in the same dirce-
tion as the signal. This was first discovered
in the New Brunswick installation. Signals

| from San Diego, Cal, right in line with the
| transmitting station, could be received with-

out great reduction in intcnsity, while the
set was adjusted so as to nentralize 1ihe
transmitting station. The explanation fur
this is the faet that in the case of the
nearby station the wave front is curved anc
the radiation diverging, whereas i the case
of the far-away station the radiation is
parallel.  The receiving antenna covers a
~pacc of four miles (6.4 km.), and in this
space there is suflicient divergence of the
radiation from the pearby station so that
an adjustment can he wade whereby the
diverging and parallel radiation have dif-
ferent effect wpon the receiving set.  The
phenomenon is comparable to the focnsing
of a field glass on ncarby and distant ob-
jects. In this casc we have a radio field
rJass of four miles (6.4 km.) in diameier;
and, for such dimeusions, the focusing effect
is sufficient, even at considerahble distances,
10 produce an effective discriminarion.
\While the harrage receiver was worked
vut primarily to avoid interference in trans-
oceanic  communication, it may be ionnd
useful also for the purposes for which the
bridge recciver was developed—that s,
simultancous sending and receiving from
small shorc stations or ship stations. In
such cascs it has the advantage over the
hridge receiver that it can he used nut only
to ncutralize the transmitting station to

nunn I unnn i o
A S S L AR TR

HUDSON NAVIGATION COMPANY
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which it helongs, but can nentralize inter-
ference from any other ship or shore s1ation.
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My Inventions
By Nikola Tesla :

(Cantinned from puge 143} l
| -

showcered uponr me, and journcywed to my
ltome where ! passed through a most pain-
ful ordeal and illness, Upon regaining my
health I began to formulate plans for the
resumption of work in America. Up to that
time I never realized that 1 possessed any
particular gift of discovery but Lord Ray-
leigh, whom } always cousidered as an ideal
man oi science, had said so and i that wa~
the case 1 felt that I should concenirate on
somv big idea,
Nature’s Trigger.

Oue day, as 1 was roaming in the moun-
tains, 1 sought shelter from an approach-
ing storm. The sky hccame overhung with
heavy clonds Lut somehow the rain was
delayed until, all of a sudden, there was< a
lightning tflash aud a few woments after
a deluge. This observation set me think-
mg, It was manifest that thie two phe-
nomena were closely related, as cause and
cifect. and a little reflection led me to the
coticlusion  that the electrical enerzy in-
volved in the precipitation of the water
wiaa amcansiderable, the function ot light-
ming betmng much like that of a sensitive trig-
ger,  Here was a stupendous possibility of
achievement. If we could produce electric
eiferis of the required quality, this whole
jplaner and the conditions of existence on
it could be tran~formed. The sun raises
the water of the occans and winds drive
it ta distant regions wlere it remains in
i =tate &:f most delicate balance, If it were
i our gower to upset it when and wher-
ever desired, this mighty life-sustaining
sream could Le at will comtrolled. We
eould irripate acrid deserts; create lakes and
mvers and provide motive power in un-
limited amouuts. This would be the tmost
cificient way of harnessing the sun to the
jises of man, The conswmmation depenced
on our ability to develop electric forees of
the orider of those in nature. It seemed a
hupeless undertaking, but I made up my
mind 1o try it and munediately on my re-
skt the United States. in the summer
of I#2 work was begun which was to me
all the more attractive. because a means
i the zame kind was necessary for the
sycressiul transmission of energy withont
W IEes

Four Million Voits.

The first gratifving result was obtained
in the spring of the succeeding year when
| reached tensions of about 1LO0O000 volts
with my conical coil. That was not much
i the lizlit of the present art, but it was
then contsidered a feat.  Sleady progress
was macde until the desiruction of my labor-
atory |y fire in 1895, as may be jndng
Tyem an articte by T. C. Marrin which ap-
peaired m the April number of the Century
Magwziwe. This calamity set me back in
mamy ways and most of that year had to
e devoted to plauming and reconstruction.
However, as soon as circumstances per-
mitted, I returned to the task. Although
1 knew that higher electro-motive forces
were attainahle with apparatusz of larger
diwensions, 1 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 sccondary in the forin of a
flat spiral, as illustrated in my patents, the
absence of streaniers surprised me, and it
was not long before 1 discovered that this
was due to the position of the turns and
their mutual action. Profiting from this
observation | resorted to the use of a high
tension conduictor with turus of consider-
able diameter sufliciently separated to keep
down the distributed capacity, while at the

(Continued on page 176)
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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

RANDES

Wireless |
Headsets |

| ‘They enable you to “hear with both cars™ because Brandes
diaphragms arc perfectly matched for tone, and both re-
ceivers are perfectly tuned together. Handsome, well

l made, fine quality.

Send for Your Set Today |

Your money back if Drandes Headsets don'’t prove better than any
you've used in clearness, sensitiveuness and range.
Booklet "E7 zeill be sent wpon receipt of 4c in stamps.

| C. BRANDES, Ixc.

Il ireless Receiver Specialists
32 UNJON SQUARE NEW YORK CITY

Brandes *‘Superior” Head Set, com-
piete with head band, $6. A profession-
al set within the means of every ama-
teur. 2000 ohms.

ROOM 814

Balboa Building

Complete line of Brandes receivers for those in Western States and Pacific
Coast. Cataloguic "E" on request,

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 Mighon system instruments. built according to I
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. 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-
uents eibody the very Jatest
advances In the art of radio
communication and are far in
advance of other instruments
of this 1ype. FEvery detail In
thele design has been carefully
worked out, and the cireult cont-
stanis {rave been computed with
scientifle accuracy to glve max-
imum results when propecly
used. Materlals and workman-
ship are of the highest quallty,

Regerative Receiver, 200-2500 meters

Every plece of *“*Universal apparatns must pass a secies of rigid tests before being
allowed to leave 1lie factory. and we unconditiotitlly miarantee every piece of “Universal"
apparatus to be exactly as represented, and will cheerfuily refund the purchase price if 1he
instriment fails 10 make Eood for any reason.

IPrite To-day for Free Catalog
UNIVERSAL RADIO MFG. CORPORATION

SUCCESSOR TO MIGNON WIRELESS COnPORATION
ELMIRA, NEW YORK

You benefit by mentioning the “Electrical Experimenter™ when writing to advertisers.
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De Forest’s New Catalog

illustrating and deseribing 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.

HE Y. M. C. A. Radio Schools

give thorough practical courses
with individual instruction. Our
graduates fill responsible posi-
tions.

TH]S is your opportunity.
Classes now forming. Excel-
lent dormitory factlities. Complete
laboratory equipment. \Vrite to-
day for illustrated booklet.

Y. M. C. A.

NEW  YORK CITY

Manhsttan Branch:

154 FEaal R8th &t
Tel. lenox G051

Brocklyn Branch:

Marcy Ase. Near D'say
Tel. Wmaburg 3800

WANTED

for our ltnn of
Electric Farm Lighting

Plants

+Good meney-making propaal-
ilen, Uberal commission. $300
required. Write fof terma

Wo alen eell Garnge Eaulp.
menl, Storsgo Balterles. Bat.
fery Chargling Generators,
Tunoar  Rectificrs,
. ele. Ustalng free.
Watsea Bectric Co. Dept. 16, 122 Mickigao A Chicago

COUNTY AGENTS

[ .
[
Amateur Radio
Restored
(Continued from page 131)

p]a}thmg only or just a merc hobhy.

The LEiectrical EXreriMENTER thru the
RADIO LEAGUE OF AMERICA shall
be only too glad to publish letters from
amateurs suggesting new ways and means
to bencht the canse of Radio Amateurism,
our coluinns being open to all worthy sug-
gestions,

While for the present there is nothing
to be feared of adverse legislation, stilt 1t
is impossible to forccast that such legisla-
tion will not be attempted in the future.
\Ve have won the frecedom 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 Amatcurs
in the United States, and today has morc
members than any other league, but it has
not enough members. It wishes to have
every amateur as an curolled member. The
membership of the Radio Lcague, 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 cmergency arises, the Government
can rely on the amateurs for quick com-
munication. Also iu case adverse legisla-
tion should be attempted, the League
wishes to notify every member immediately,

i

[T

Station.

OF AMERICA.

the privileges of a regular member.

=
3

as 1t 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 bt
a 3-cent stamp to do so. Every enrolled
amateur 15 entitled to the members]np cer-
tificate frece of charge which is mailed 10
all members. The membership of the Radio
League of Amcrica 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.
(Continnied from poge 139)

(Nos. 20 to 30 gage), and is twelve inches
long. The cxact diameter cannot be given,
but it must be slightly smaller than the in-
side diamcter of the secondaries, usually
from onec to onc and one-half inches.

The primary can consist of three pounds
No. 16 D. C. C, which when connected in
serics with an adjustable reactance or rheo-

20RO M50 000038000 00040 00 60000080 S0 0001900000 TR

Application for Membership in the Radio League of America

THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless
My station has been i use SINCe.......ovtvveeuurrrrnnnon.

9aud I herewith desire to apply for membership in the RADIO LEAGUE
I understand that the Radio League of America is a National
Scientific Organization for the pursuit of the Radio Arts.
upon to pay membership fees, or dues, and once enrolled 1 am to share in all

Upon receipt of this form properly filled out you are to send ine your eight-
page booklet describing the purpose of the League, rules, etc.

Mail this blank to Radio League of America, 231 Fulton St., New York City.
6-19
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star, will give 4 power range of approxi-
mately two {o six amperes.

The core is wound with two or three
layers of I'mpnrc cloth, and then the pr:—
mary wire is wound on. DBetween the pri-
mary and cach secondary should be placed
a hard rubber disc about an inch wider than
the secondaries, and then the secondarlcs
covered with I:IJ)])II'C cloth, are slipt in
place. If a hard rubber disc is not avail-
able, three or four laycrs of the Empire
cloth may be nscd. &reat care must be
taken with the insulation on account of the
peculiar construction, and it is especially
necessary that the msulauuu along the core,
between primary and secondarics, be well
taken care of. Conuections for the sccon-
daries are shown in the diagram (2).

When properly constructed, a thick spark,
the length depending on the sccondaries
uscd, will be obtained. The transformer
has proved cspecially good in use with a
rotary gap.

A transformer constructed along similar
lines, using two secoudaries from a three-
inch spark coil, has been giving me excel-
lent service, and | hope other amatcurs 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, couveyed much
important information from Tuckerton
radio station in America by a code which
was dependent on a certain method of
“spacing,” being otherwise harmless,

I will not be cailed

0B AN OB AR 1 30

g
=

¢“J Would Not Part
with it for $10,000”

So writes_ an_ enthus:ast:c. grateful
customer. In like manner testify over,
100.000 pecple who have worn it. Con-
serve your body and life first.

The Natural
Body Brace

QOvercomes WEAKNESS and
ORGANIC AILMENTS of
WOMEN AND MEN.
Develops erect, graceful figure.

Brings resiful relicf, com- For
fort, ability to do things, Chil
health and strength. LU
Wear It 30 Days Free :’IW

50

at Qur Expense
Does away with the strain and pain of standing and
walking: replaces and supgdns misplaced internal
organs; reduces enfarged abdomen: straightens and
strengthens the back; correcta stooping shoulders;
develops lungs, chest and bust: relieves backache,
curvalures, nervousness, ruptures, constipation.

mfortable and cagy to wear.
Keep Yourself Fit

Write today for illustrated booklet, measurement
blank, ete., and read our very liberal proposition.
HOWARD C. RASH, Pres. Naturs] Body Brace Co,
288 Ilash lluliding SALINA. KANSAS

You benefit by mentioning the “Etectrical Experimenter’” when writing to advertiscrs,
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Learn WIRELESS .

NOW—— X

Enter This New Field of
Greatest Opportunity

OW that peace is here wireless offers the greatest opportunity
of the day to the young mcn of America. The expcrimental
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 earmed its place among the great commercial industrics 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 hefore 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 metheds 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 bave
heen closely allied with government training of students, was
established in 1014 and is the first school in America to success-
fully teach Wireless by Mail. The work is under the dircction of
J. E. Smitb, 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. Qur 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 obtainahle 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 countrics,
and increase your knowledge of world affairs, Wireless offers you
the chance of a lifetime. However, you are not obliged to travel,
but may sccure a permanent position at one of the big Land
Stations, Railroad, Telegraph, or Steamship companies, if preferred.

C IR

Pay as You Go Along With

Your Lessons

Qur 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 $2350.00 per month. We give you this training at home,
by mail, in your spare time. [t is not necessary for you to lose
any time from your work to take the coursc. 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 persenal 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 C}‘ree 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 exXtent that we arc now
preparing to apen a school in Norfolk, Va., whleh will be under the
nanagement of Mr. A. H. Van Nostand, Radio fuspector of the Third
Radio bistriet.
Qur  booklet, “"WIRELESS, the Opportunity of To-
day'”, gives you complete Information in regard 10 our
course, the quick and easy metlinds by which you cian
niaster wireless and other lmportant facts you shoukd
know. It is free. Just mail the coupon. No obllip-
——————————— tion whatever ot yonr part.

|-—-— — e e cem=MALIL THIS COUPON TODAY #0 me com s cmmms ot

NATIONAL RADIO INSTITUTE

You benefit by mentioning the “ Eleetrical Experimenter”’ when writing to aduertis

1

] Department 74, Washington, D, .

: send me, free of charpe. your booklei, “Wlreless, the Opportunity of
1 Today,” with ful! partlenlars regarding your famous 10 weeks Home
I Study Course, und your Sneccial Free Instrument Offer.
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Wireless Recelving Ban Raised

MESCO WIRELESS PRACTICE SET

The I'riictice Xet comprlses a regnlar telegraph
key, witheut elreult breaker, a speciat bigh pltel
buzzee, vne eell Hed Scal Liry Battery, and four feet
of green silk covered flexible cord

The key ond buzzer wre msnated on ¢ highly fin
{shied wood base, and 1hree nickel plited binding
posts are so conneetesd that the set may be used for
Hyve different purposes.

LIsl Na. Prlee
332 Telegenph Practive Set, with Battery and
Cord 25 $3.24

Weighs 1 Ibs. packed.
Price does nat include pastage.

Combination PraclticelSet for Learning the Morse and Continental

M Esc Visual and]Aublible Codes

This eattlt s the ouly rellable instrument which will
emable students to become proficlent operators in the
U = Nuaval Serviee, becanse it Is equipped swhh g
buzzer aud winfature Lnnp enabling the nser to master
hoth the visual and audible signals quickty

List No. 52=Praclice Set with Red Seal Battery
and Cord .$4.05

Weighs 4 1bs. packed. Price does not include postage.

MESCO RADIO BUZZER

This buzzer malntains o constant note and is recoimnended as
an exciter for cheekiflg wavemeters where pure note and ample
ehergy are regnired

It consists of practically a closed circuit Held of Jow reluet-
anee, having a sweel armaiure to which is riveted a sirap
supporting a1 movable contact. The anumature tension is adjusi-
able bY means of i serew with o milled head large enough 10 be
easlly aml permanently adjusted with the fingers. The statianary
contact Is adjusted by means of a similar serew. The maguet
colls are connected I serles with a tntal D. C. reslstance of 3.0
ohuns.  Shunted across these eolls is n reslstance having a Ib. C.
value of 3 ohims. This shunt eliminates all sparking such as
veeurs at the break on ordinary radio buzzers and the energy

aved \hereby is transferred inte any oscillating eireuit con-

neciea to it, tne resull vemng that this buzzer as constructed

radiates fve times more energy than any other existing type. All connecting wires liable 1o be

broken are etiminated. Contacts are of genutue ptatinuni, which Is essential in order 1o maimain a

can<lant note.  The parls are mounted on a Condensate Lase 10 insure constancy in operation.
Diatneter 2 fu., helght 14 fi.  The eap is altached 1o the base Ly a bayouet jeint.

List Na Hiae

33 Mesco Radie Buzzer ....... L. 000000 I 2 X - wmpene - 2l T ——— qra=m e e 52.00

We carry a Large and Complete Lineiof Standard,Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of QOur Catalog W28

It is pockel size. contains 264 pages. with over 1,000 illustrations. and describes in plain, clear
language all about Bells, Push Buttons. Balleries. Telephone and Wireless Telegraph Material. Etece
tric Toys. Burolar and Fire Alarm Contrivances, Eleciric Cail Bells. Etectric Alarm Clocks. Medical
Batteries. Motor Boat Morns. Electrically Meated Apparatus, Battery Connectors, Swilches, Bat-
tery Gauges. Wiretess Telegraph Instruments, Ignition Suppiies. etc.

Manhattan Electrical Supply Co., Inc.

NEW YORK: CHICAGO: ST. LOUIS:
17 Park Place 114 5. Wells 8t 1106 Pine St.

San Francisco Office: 604 Mission St

A New Bulletin of
Experimental Radio
Apparatus

That embodies the most tmodern principles of radio
engineering and design, backed by the reliability
of twelve yvears experience in the manufacture of
Radio Instruments, wilt be mailed upon request.

CLAPP-EASTHAN COMPANY

14} Main Street Cambridge, Mass.

——

My Inventions
By Nikola Tesla
(Continned from page 173)
| —

sanie timie preventing undue accumulation
of the charge at any point. ‘The applica-
tion of this principle enabled me 1w pro-
duce pressures of 4000000 volts, which
was about the limit obtiinable in my new
laboratory at Houstun Street, as the dis-
charges exlended thraugh a distance of 1o
fecet. A photograph of this transmitter
was published in the Elcctrical Review of
November, 18938, In order to advance fur-
ther along this line 1 had to go inmo the
opei, and i the spring of I[899, having
completed preparations for the crectim ol
a wircless plant, | went to Colorado where
I ramamed for more than one year. Here
I imtroducced other improvements and re-
finements which made it possilile 1o gener-
ate currents of any tension that may be
desired. Those who are interested will tind
some information in regard 10 the experi-
ments [ conducted there in my article. “The
I'roblcin of Increasing Human Energy™ in
the Century Magusine of June. 1900. to
which 1 have referred on a previous occa-
si0n.

The Magnifying Transmitter.

I have been asked by the ELectricat Ex-
PERIMENTER 10 be quite explicit on this sub-
ject so that my young iriends amoung the
readers of the masgazine will clearly under
stand the construction and operation of my
“Magnifying Transmitter” and the pue-
poses for which it is intended. \Vell, then,
in the first place. it is a resonant fransfor-
mer with a secondary in which the parts,
charged to a high polennal, are of con-
siderable area and arranged in space along
ideal enveloping surfaces of veryv large radii
of curvature, and a1 proper distances from
vue another thereby msuring a small clec-
tric surface density everywhere so that no
leak can occur cven if the conductor is
bare. It is suitable for any frequency. from
a few to many thousands of cycles per sce-
ond, and can be used in the production of
currents of tremendous volume and noder-
ate pressure, or of smaller amperage and
immense electro-motive force. The maxi-
muam electric lension is nervely dependent
ou the curvature of the surfaces on which
the charged elements are situated and the
area of the lauter.

100 Million Volts Possible.

Judging from my pasi1 expericnce, as
much as 100000000 volts are perfectly
practicable. On the other hand currents
of many thousands of amperes may he ob-
tained i1 the amenna. 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 currems of
from 2,000-4,000 amperes at the usual fre-
quencies it need not be larger than 30 fcct
in diameter.

In a more restricted meaning this wire-
less transinitter is onc in which the Hertz-
wave radiation i» an entirely negliynble
quantity as comparcd with the whole
energy, under which candition the damp-
ing factor is extremely small and an enor-
mous charge is stored in (he elevated capa-
city. Such a circuit may then be excited
with impulses of any kind, cven of low
frequency and it will yield sinusoidat and
continuous osciliations like those of an
alternator.

Taken in the narrowest significance of
the term, however, it is & 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 he-
comes highly efficient and effective in the

You benefit by meutioning the “Elcctrical Experimenter” when writing to adsertisers.
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wircless transnission of energy. Ihstance
is then absolutely climinated, there hemu
o diminggtion i the intensity of the traus-
mitted impulses, 1 is even passible to make
the actions increase with the distance from
the plant according to an exact mathematii-
cal law.

This invention was onc¢ of a number com-
prised in my “World-System™ of wireless
transmission which 1 undertook to comner-
cialize on my return to New York in 900
As 10 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-
binativn of several original discoveries made hy
the inventor in the course of long continued re-
scarch and experimentation. It makes possible
nat only the instantaneous and precise wireless
wansnussion of any kind of signals, messages or
choracters, to all parts of the world, but alse the
ier-cunnection of the existing telegraph, tele-
phene, and other signal stations without any change
i sheir present equipment. By its means. for
wmstamer. a telephone subscriber here may call up

if 1alk %o any other subscriher oun the Globe. An
asve  receiver. mot higger than a  watch,
bl him to listen anywher=, on land or sea,
vech delivered or music played in some
ce, however distant. These examples are
hrely to give an idea of the possihtlities of
ilikk greal scientific advance, which annihilates dis-
imnve and makes that pcrl'ect natural conductor,
the Earth, available for all the innumerable pur-
poges which human ingenuity has found for a
Hnewirs, One far-rcacging result of this is that
wiy derier capable of being operated thru one or
misre warrs (at a distance ohviously restricted) can
likewise he actvated, without artificial conductors
ind with the samme facility and accuracy, at dis-
lativesn e which there are no limits other than
thuse irmpesed by the pbysical dimensions of the
1eluhw hus, not only will entirely new fields for
commmercial explottation he opened up by this ideal
hod of transmission hut the old ones vastly

g
YThe “World-System” is based on the applica-
mien of the following important inventions and
disooveries:

“1. The 'Tesla Transformer.’” This apparatus
l& im 1he production of electrical vihrations_ as
retalutiomary as guopowder was in warfare. Cur.
remits miimy times stronger than any ever generated
i fbe r=pal wavs, and sparks over one hundred

feet long, have heen produced by the inventor
with sp msrumwent of ths Kind, A
- The *Mugnifying Tramsmitter.” This is

Tesla'a Beat inveution—a peculiar transformer spe-
siokly adapted to excite the Earth. which is in the
zan of electrical energy what the tele-
w ik il astrobomical observation. By the use
thi= marvelous device he has already set up
glecerical movements of greater intensity than those
uf hghinicg and passed a current, sufficient to light
mere than 1wo bundred incandescent lamps, around
the 4alukhie.

Y% The *Tesla il7iretess System.” This system
comprizes a number of improvements and is the

anly s known for transmitting economically
sleeirica] voergy to a distance without wires. Care-
ful teats and measurements in coanection with an

experimenial station of great activity, erected by
e inventor in Colorado, have demonstrated that
power in any desired amount can be conveyed,
elvar acruss the Glohe if necessary, with a loss
nml exceeding a few per cent.

B3, Tk 'Art of Indizidnalizotion.' This in-
vention of Tesla is to primitive ‘tuning’ what re.
med lanpuage is to unarticulated expression. It
nakes sble the transmission of signals or mes.

sapes absoiutely secret and exclusive hoth in the
wnive amd passive aspect, that is. non-interfering as
wrll as san-interferable. Each signal is like an
inalividual of unmistakahle ideotity and there is
rirmually mo limit to the numher of stations or
wesruments which cao be simultancously operated
wiilhoul 1he slightest mutual disturbanee.

o The terrestial Stationory Haves.””  This
wonilerful discovery, popunlarly explained. means
that the Earth is responsive to electrical vihrations
of desinite pitch just as a tuning fork to certain
waves of sound. These particular elecirical vihra.
tions, capahle of powerfully exciting the Glohe,
lend themselves to innumerable uses of great im-
portance commercially and in many other respects.

“The first “World-System® power plant can he
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 possihle without due expense. Among these
the following may he mentioned:

*(1) The inter-connection of the existing tele.
graph exchanges or offices all over the world;

“(2) The establishment of a secret and nob-
interferable government telegraph service;

“(3) The inter-connection of all the present
telephone exchanges or offices on the Glohe;

“(4) The universal distribution of general
news, by telegraph or telephone, in connection with
the Press;

#(3y The establishment of such a ‘“World-Sys-
tem’ of intelligence transmission for exclusive pri-
vate usc.

*t6) The inter-connection and operation of all
stock tickers of the world:

ELECTRICAL EXPERIMENTER

$15,000.00
COMPLETE WIRELESS OUTFIT
For Sale

177

General Description :

15 KVA Motor Generator sct.  Motor is 440 volt, 120 cyele, 4000 R P M 1y pe. buiht
. 1o stand he{tvy_orerloads for indefinite lengths of time, Generator same specilica- -
: tions. Set is No. 3 phase, complete with all controls, starters, meters, clc. .

Three transiormers. Discharger oi Rotary Type, condenser, cie.

Induction transformer of sufhicient size to be used on any wave length up to 200 ¢
meters with a 630 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 comnpletely
overhauled and is guaranteed to be in first class operating condition.

For further information, price, etc., address
care

Box 100, ;' 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

Our Simplified Plans S s ume:

motor, and all metal parts com-
plete. You build the cabinet and
assemble. A few hours® work. and you will have as fine a type of phunograph
as any produced. and &t & price away below what You would pay in & store.

Keep the Savings in Your Pocket
Your machine will play all recards, will have 8 wonderfu! tonal quality, excelled by
none. No need now for any family to be withoutl a phonograph beesuse 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 macbines.
Free Records with €ach outfit. SEND TODAY FOR FREE CATALOG and full
particolars of our wonderful offer. Many a marufocturer got Ris start in this
woy. Why not you? Build machings and sell to your friends. Ask ws aboul thes.

ENT TTENTION = [ == my mn ms s o = ol o e 5
\*mﬁs?m@.fdﬁu this muhinem 1 WRITE TODAY!

our plana at = profit of $30 to 373 .
Others are selling two and three & week. | NODERN PHONOGRAPH SUPPALY (0,
Here i3 your oppertunity to make big = |04 Sprisger Bz, 313 Sa. Cimten 51, Chicape, OL
B money and become independent. Pless. I Genlleensn: Pleass sind me (oll pacbeulars of Foac
ant and profitable work. START TODAY. g Micaleas pvponiin, sithout obligaison e na.
I NS ran vt 9e jmvrss it ik

T Rt K Y’-a"'.' 1 !ﬁﬁuﬂ?ﬂ?ﬁ&&?&% Sevet Address. ... jun i israinimisiiem
“ City 0P TO®D . c.ovaecaacronarvontreres

Boys! You Can Make Your Own Electrical Ap-
paratus with the aid of these wonderful books

Home-made Electrical Apparatus

8By A. M. Powell

Three wonderful hlg books, chuck full of just the sorl of information
you have been looking for and at a price within reach of Four pocket book.
Each volume 13 printed on heavy paper. contains 75 Pages and over 60
illustratians. complete working drawings for making every sort of electrical
apParaltus. Writlen so you can understand them. The price is only 25
cents per capy—practically the cost of publication. See partial table of
contents helow and nrder now. The supply is limited.

Val 1 Contains working drowinge and directions for making al) sorts of Static Ma-
ghlnes.'sullc Apparatus. Home-made Baiteries, Storage Cells, Transformers, Becti-

Frs, etc.

val, 1 contains working drowings and directions for all sorts of Voltmeters, Am-
meters. Galvanometers, Switches, Rheostats, Telegraph Keys. Sounders. Telephones.
ShockIng Cails. Spark Coils. Experiments, etc.. efc.

Val. (i} contains working drowings and directions for making all sorts of Dynamas.
Motors. Electric Engines, Miniature Lighting 1’lantls. Wireless Telegraph Apparatus.
Tesla Cails, Wireless Telephone, Electroplating, Experiments. etc . etr.

Any aof these wonderful books will be sent to yau postpaid for 25 Cents.

COLE & MORGAN,YInc., Publishers and Bookscilers
P. O. Box 473, C. H. Sta., New York City

HITRAE MADE

For Vol. 1,2, 3,4, 5

15¢

EXPERIMENTER PUBL. €O.
Bask Deat. 231 Fultan St N. Y.

SCIENCE & INVENTION

You benerit by

mentioning the * Electeical Fepevimenter’™ when writing to oduertisers,
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DUCK ’S BIG 300 PP.
Wireless & Electrical
Catalog 1s now as it always has been, the largest and most
complete and dependable Wireless Catalog published. Mailed
for 12¢ in stamps or coin which may he deducted on first order

of one dollar. Catalog not sent otherwise. This catalog costs us
twice the price of other catalogs.

Everything in wireless warth schile is listed in this catalog. The experienced amateur will tell [
y see our catalog hefore buying, You are thereby insured against an uvawise purchase. 1t

is the Beocon Light to guide you right in the selection of your wireless apparatus.  No bigger or
better values are obtainable clsewhere. Send for revised price list, Tt 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

“BUNNELL” Goods
are ALWAYS RELIABLE

Send for Wi JUST
end for Wireless Manual No. 40E. 557

1

4
The JOVE

Our Condensers, Transformers, Head Sets,
etc., are the acknowledged standard of High
Grade Radio Apparatus.

1s the Best, Cheapcst and
Most Reliable Detector.

Sample by mail for $1.44.

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 Afty-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 are now ready for Free distrihution and supplements will be issued at irequent inter-
vals. .\ postcard will bring you our Latest Bulletin and put your name on our Mailing List.

NATIONAL RADIO SUPPLY CO.
| Dept. 100, 1405 U Street i Washington, D. C.

____ _MTHERE'S MONEY INIT" -
=ar=1 EARN TELEGRAPHY=3;
MORSE ANDWIRELESS-———

— i ——  — S — v o S S W g G e Teets M S . — - S— . p—

TEACH YOURSELF

In half the usual time, at trifling cost, with the
wonderful Automatic Transmitter. THE OMNIGRAPH.
Sends unlimited Morse or Continental messages, at
any epeed, just as an expert operator would.

Adopted by U. S. Gev't.

OMNICRAPH MFG. CO.
39L Cortlandt St. New York

4 otyles. Catalogue frees

You beneit by mentioning the "Eh‘ﬂﬂc‘al7E.rr¢‘r|'mm|l(‘r" when writing to advertisers,
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(7Y Thc establishment of a *Warld-System’ of
musical distribution, ete.;

“(8) The : ur_live_rs:ll registration of time by
cheap cloeks indicating the hour with astronomical
precision and requiring na attention whatever;

“19) The world teansmissinn of typed or hanl-
written characters, leuters, checks, ete.;

“(10) ‘The establishment of a universal marine

| service enahling the navigators of all ships to steer

rcrfcclly without compass, to determine the exact
weation, liour and speed, to prevent collisions aml
disasters, ctc.;

“(11) The inauguration of a system of warld.
printing on land and sea;

o The world reproduction of photao r:\pllir
pictures and all kinds of drawings ur records.’

| also proposed to make demonstrations in
the wireless transinission of power on a
small scale but sufficient to carry eonvie-
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 Imgh, having a spherical
terminal about 68 feet in diameter. These
dimensions were adequate for the transmis-
sion of virtually any amount of encrgy.
Originally only from 200 to 300 K.W. were
provided but [ iutended to employ later
several thousand horsepower. The trans-
mitter was to emit a wavc-complex of spe-
cial characteristics and had devised a
unique method of telephonic control of any
amount of encrgy.

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 [
would contradict the widely circulated re-
port that the structure was demolished by
the Government which owing to war con-
ditions, might have ereated prejudice in the
minds of those who may not know that the
papers, which thirty years ago eonferred
upon me the honor of American citizen-
ship, are always kept in a safe, while my
orders, diplomas, degrees, gold medals and
other distinetions are packed away in old
trunks. If this report had a foundation I
would have been refunded a large sun 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 vatuable re-
sult—the location of a submarine in any
part of the world. My plant, services, and
all iy improvements have always been at
the disposal of the officials and ever since
the outbreak of the European conflict 1
have been working at a sacrifice on several
inventions of mine relating to aerial naviga-
tion, ship propulsion and wireless transmnis-
sion which are of the greatest importance
to the ¢ountry. Those who are well in-
formed know that iy ideas have revolu-
tionized the industries of the United States
and [ ain not aware that there lives an in-
ventor who has been, in this respeet, as
fortunate as myself especially as regards
the use of his improvements in the war. [
have refrained from publicly expressing
myscif on this subject before as it seemed
improper to dwell on personal matters
while all the werld was in dire trouble, [
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 saine
large spirit in whieh he has assisted many
other pioneers. He earried out his gener-
ons promise to the letter and it would have
been most unreasonable to expeet from him
anything more. He had the highest regard
for my attainments and gave me cvery
evidence of his ecomplete faith in my ability
to ultimately achieve what I had set out to
do. | am unwilling to accord to somc
small-minded and jcalous individuals the
satisfaction of haviug thwarted ny cfforts.
These men are to me nothing more than
mierobes of a nasty discasc. My project
was retarded by laws of nature. The world
was not prepared for it. It was too far
ahead of time. Dut the same laws will pre-
vail in the end and make it a triumphal
SUCCUSS.
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Experimenters— KINOBS
BASES — INSULATION

= Fine black composl-
e = 1on basc eultable for
detector.  flxed ¢on-

denser, etc. The

bottom has a cavity 3” x 13" x 3", Over all
dimenslons 4%” X 27 X 2%, Two holes fur
binding posts and two for fastenlng down (o
tabte. I'ost paid.....30¢

Knob 134 x 3;
Ilole thircugh cenler for
mounttng.

I'ost pald 20c¢

Knob 11/16 x 21/32
With 8/32 brass thread-
ed bushing.

I'ost paid 200

Contact polnis. switch levers.
conidenser plating. ete.

Bakelite panels, about

8 x I9x Y, Black XX............ $4.00
1 x 19 x i 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 MNewman-Stern Co. fully
prepared to meet the increased needs
of its customers.

Tremendous stocks of apparatus, wires
amd raw materials, accumulated and re-
served for the day when amateur wireless
would he resumed, now assure our cus.
tomers IMMEDIATE Service.

Minety-nine of every hundred orders
will be shipped within twenty-four (24)
howrs [ellswing their receipt.

Preaumt prices are in accordance
wiilh prire-change schedule effective
Fab., 20, 1919, applying to Catalog
LY R

Fresqnt prices on any ltem listed in
Crtalng B-2 (Handy-Book) will be
punted (0 request,

& N\ewmam- m@

CLEVELAND, CHIO

CHEMICALS-

ON'T PAY FANCY PRICES for
chemicals. Buy highest quality {or low.
aqr price. Our unique system of standardizanon
guarantees You ar all nmes the most for your
Brsll maaey, Send today foranteresung free bookler
‘:_0' decmbing the money-aving, vajue-giving, N-§
FArE plan ind bisting hundreds of chenncals, chem-
Lambapar | B2l glam ware, and appararus

JMIL BELIABLE MAIL ORDER HOUSB
= sareiew w spparetus and crpen
e era [y P st e o

e o
m . |lr:-| Ia. antmeat [0 amuer ue offer what we
Tl i i e [ e s ey ¢ penenennal o
Tk & Hep meee gou sre deary ssured o Siendard
il (umsy, Siendard Pockieg, Siesderd Prica.
FHiE MEEMANSTERN CO
Do LK CLEVELAND, &

Not Toys But Real Apparatus

the same as used hy all cperating companles.

You bad better send us your order immediately

to Insure prompt dellvery, as tbis equipment
will not last long ot these prices.

110 VoIt Hand Generstors....3 bars. each $3.00

4 bars, esch 4.00

5 of 6 bars. each 5.00

Telephone transmitters with arms. esch.. .75

Good ringers complete with bells, each .50
Telephone receivers, esch.... 75
Condensers, '(z to 2 M.F., eac .50
Induction coils, each. 5000 .50
Relays. esch ...... . . L.50
Repeating colls, esch........ . 2.00

Resi 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 St., Columbus, Ohio
Depe. E, 128 So7 i1th]St,, Philadelphia, Pa.

—

Tesla Bulbs-

{Continued from page 134)

scription of the phenomenon, as scen in a
buth without conducting clectrode. It 1s
observed under the following conditions :

“\When the globe L (Figs. 1 and 2) is
exhausted to a very high degree, generally
the bulb is not excited upon connecting the
wire @ (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-
ficicnt to grasp the globe L with the hand.
An intense pliosphorescence 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 stuge the
phenomenon will gradually pass to that iu-
dicated in Fig. 5, after some minutes. hours,
days or weeks, according as the bulb is
worked. WWarming the bulb or increasing
the potential hastens the transit.

“\When the Lirush assumes the form in-
dicated in Fig. 5, it may be brought to a
state of extreme sensitivencss to clectro-
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 bulb awill cause the brush to fly to the
opposite side, and if he walks around the
bulb it will always keep on the opposite side.
It may begin to spin around thc terminal
long before it reaches the sensitive stage.
IPhew 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 1t is most
sensitive to magnetic, it 1S 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
oceur 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 hkewise affected
by the variations of temperature. To attain
great sensitiveness it is necessary to have
the small sphere s 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 s 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 magnelic field
seems to show that in alternating currents of
very high frequency the positive and nega-
tive impulses are notf 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
i of the elements npon the other, as in a
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HB
16-Baltary
Charging
Set

=

i CHARGING AUTO BATTERIES
will Pay $150 to $250

Clear Profit Every Month

All you need 18 B Equipment. The busi-
ness s waltlng for you—right now. More
cars are belng driven than vver before, with
batterles to recharge. and all new Fords are

equipped with Storage baltery. Start NOW I
tu get these big steady profits.

This HB 16-Battery Charger Can Be The
Biggest Money-Maker In Your Garage

Recharge 1 1o I6-volt batterfes or equivalent o 12-
or 24.volt batleries at _once. Cbrrent oot 12 to
15¢ each. Owner pays 75e to $1,50. Flgure thovo
srofits, Compare them with ether branches of your
usifiesa! HB Chargers last for years—stunly,
econnmlical, denendable. Finest materials and cone-
sirbetion, Long service with gulck, cleon, prrmo- I

nent profils.

$57 Pute This Money-Maker in Your
Garage on Money-Back Guarantee

Balance In 10 monthly pasments of $23 each
EamnipRs pay fof machine. No electrical knowledue
necessaty to Install or operale. Uses 2 or 3 phase
clty eurrent. Furnished complele with 2 cherglng
panels capable of charglng 10 8 batterles each
No burm-outs or expensive réNewals. Nothing Lo
wear out or break. Sold on HB Absolute lMoney-
Back Guarantee. Order now—JYou ruti no risk. ¥in
ycgr $57 Check o this sd and mall rfodoy for trial
order.

Hobart Brothers Company, Box 6E, Troy, Ohie

Successtul Manufscturers Since 1893, |

Commercial
Telegraph Apparatus
Bargains

Standard twenty ohm 00
Telegraph Sounders at each

Standard Telegraph 125

Keys at each
110 Volt A.C,
Dynamos 175
Three Bar.......... each
Four Bar........... 2%,
Five Bar ...... s co0o0 0o 27,ich

For other bargains see pages 90 & 91

Skinderviken Telephone Equipmen! Co.
Abbreriated Address
STECO-2118-2136 N. Clark St. CHICAGO

End To-day for the~
“Flectrical Worker's Friend”

Ap electrical book of 66 motor $ 50

drawings with complete instruc- 9

ttans for rewinding and reconnect. =

tog A.C. motors. Special at

Or write for fu)l particulara of this vsluable book,
SMITII & SMITH PUBLISHING CO.

1524 LOWRIE ST., NS, PITTSBURGH, PA.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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110-V. TRANSFORMERS

8 Volt Secondary

Canxumes so
Hile current
wii not move
otdinary meter.

$7 .00

Postpoid

Only $1.00

12 and I8 volts secondary. Ideal for cxperimetital
work. \ sandarnl transforiner. guecantewd  Complete
wilh jung, 32,00 postpald brder from this adg
NATIONAL TRANSFORMER CO.,
Dept. 13, 3124 No. California Ave., Chicogo

N, 10 givea 3
cureenta —

Arnald Navy Model Loose Couple

Litereture deserlbing the shove snd new oppuratus
lo siow teeds.  Also shows the e of scressories so
wmiwh desired by (he anmeteur.

Alv knwls. are of real bard rabbwe: switch pnluts,
brucking posts, ete., are perfect, pol;hed and Llated.
SPECIAL
Rouml Dials for Condensers. Variometers. e, made
of hard rubter. the hamtsomest tldug you can put on

your set, Send 3e stamp for Bulletin.

J. F. ARNOLD
2082 Leaingion Ave, Neat 125th St..
Eaablished Irlo

N. Y.

“The Livest Catalog in America”

Our biz, bew electrical cyclonedlu
No. 20 i3 waltlng for you. Fosi-
tively the most completa Wire-
less and electrical ¢sialog {n
rrim today, 150 Big 1°ages,
500 illusirations, 300 in-
struments and_ anpara-
tus, ete. Big 'Treatjso
on  Wiceless Teleg-

raphy.”* 20 FREE

coupons for our

sons. FREE
F.;l';-l:pale dtcy\‘:"”’"
q 4 No.
Wireless measures 253"
Weight 33 1. Jeau-

tlra) st cuvers.

Rend 6 cents in slamps or

coln for which we will send
,our latest Crclopedia Catalog
No. 20 33 deseribed.

ELECTRO IMPORTING COMPANY

231 Fulton St,, New York City

TELEGRAPHY

Both wire and wirteless, and Statmn Agencv taughl
thoroughly and quickly. BIG WA

some o1 our recent gradudtes procurmx 5138 00 8
month toatart. Grest opportunities for advaneement.
school the oldest and lnrr'eab—annual enfollment 600 ntodenu
Endorsed by railway, telegraph,wireless and government offi-
ciale. Expenseslow—chanee to earn part.Catalag free.Write.

DODGE’ INSTITUTE, 22nd St. Valparaiso, Ind.

WIRELESS IS SIMPLE

when the Summers’ theorles of wireleas are
abpitled 10 wireless systems, transmitting and
recelvlng apparatus, Wil advance the wilreless
aft hy leapy and bounds. (el on the right
irack wilh your experimenis. This booklel
shouild be in every bome and school. Uniled
Slales and forcign copyrights. Yrice $.00 reg-
itered pnatpaid 19 any pan of the world.

Address FRANIKK E. SUMMERS, Memphis, Mg,

TELEGRAPHY
AND RADIO

DAY AND EVENING CLASSES

SEND FOR PROSPECTUS

IN SUBJECT INTERESTED
EASTERN RADIO INSTITUTE

#99-B Boyiston Si. Boston, mMass.

FRENCH WIRELESS
el Lo bearm tefexranhs
MESNAGES, NENT complete with
Parlar games, ete  ali for 10e

e
FROG mods of steel
with large elickse inside 10
GREAT
YU ll'm}‘\'hs \\‘IRI'IJ“N
= ele, snd 10 make o big Inidle
a we Wil arnd & Ford joke book.
Dept. 72 American Tuy Co.,Lowell, Mass.,US.A,
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series motor, without necessarily one im-
pulse being strouger than the other. The
tact that the brush turns, as far as 1 conid
ohserve, in any position, would account for
this theory. In such case it would turn at
any point of the carth’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 canses of the formation of the
brush or streamn, I think it is due to the
electrostatic action of the globe and the
dissyminetry of the parts. If the small bulb
s and the globe L were perfect concentric
spheres, and the glass thruout of tlie same
thickness and quality, 1 think the brush
would not form, as the tendency to pass
would be equal on all sides. That the for-
matlon of the stream is due to an u’regu—
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 magnenc mﬂuence W hen
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 hulb, and he may
cause the brush to pass off b) merely stif-
fening the museles of thearm, ~ \When it be-
gins to rotate slowiy. aud 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.

"l 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—
1r1ct|onless 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 greal that
the slighiest changes will affect it. If it
were possible to make the stream more in-
tense and very narrow, its deflections could
be easily photograplied.

] have becn dnterested to find whether
there 1s a rotation of the stream self, or
whether there is simply a stress tra\elmg'
around the bulb. For this purpose 1
mounted a light mica fan so that its vanes
were in the path of the brush. If the
stream itself was rotating the fan would
ve spun around. I could produce no dis-
tinct rotation of the fan, altho 1 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
experimem did not appear to be couclusive,

“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 iinpulses of one dircection. or even by a
steady potential, in which case it would he
still more sensitive to magnetic influence.”

Fig. 6 shows a practical application of the
Tesla bulb. The bulb itself. as will e 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 secoudary of the transformer is
grotindded at one end, while the other end
of the transformer connects with the Tesla

bull ]
Tesla, in an interview, stated

Dr. that
(Contistned on page 184)
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USE HB BALL BEARING |
ELECTRIC MOTORS

HB Electrieal Mators Save Pawer—uet Ball Bearluu
caulpped 11 Motors, as they save You o substantlel
oum cach wonth on your power bhills. Ahsulute]
they are trouble-proof, ceconomiical, amply deslgned,
Just rlght for your requirementa—one 10 15 h.D.
luwer your power coats, Easy ty
Bequlre practically no attentiun.
$20.00 gives you &n HB Bali Baar.
Ing Motor. Tha baslancs on si»y
terms. Solls your raquiremenis.
Letour onguu- ering depsertmeniadviss
in your problems. Stala
‘Iua of marhinery
trpe of cyrrepl avella
fucnisb itery Lhnrﬂn
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foformation

HOBART BROT'HERS COMPANY
Troy, Ohlo
Suoou-/u( Monufacturers Sincs J353

They subsentislly
Lnstal) sud operate.

un wiah $oran and
bie. We ranalse
Outhita

SMALL ENGINES

I'erfected Qaecline Engines—
%, 1 and 1 h. p.—tor Karm

and Shop tIM' I'rice, $27.50
and up Als
ASHING MACHINES

We ship on  (rlal, \-nd for
luoklet amil Speelal Off

SIEVERKROPP ENGINE co,
1401—19th Si. Raalne, Wia,

The only dependsble wireient +e1 bl b low price It 1s hot = mry and =i Tntle
Prociect wros cam pend ond eective chear mEsbages snywhere as quich 4y & AEih

THE YANKEE

s lor rwn complese nanons~with Marse code snd inarruc.
o operating Wt wnll slao include our pcture tode
suachment, whech wii enahie she O54Mor 10 send and re
reive prctares and photapraphs by wirelom  The complere
Vankee Wireless ser can obu-Md wnly lfom sa

All d-rgq_wﬂ Lor 50¢ money
& WFC. C0., 1383 Pesrta -,M oL

.:»:cp. i

)

<

out

L.J.LEISHMAN CO. Dept. 142, Ogden, Utah

Adds and mul- ounce. Made
tiplles with of meotal and
speeil of expiens celluloid.  The
slve machines. , eal pockel,
Seceyt culuintys capacily. Ree desk  or home inachiue.
markubly shiutle in  con- Order today, The beat
struetion,  Nothdug to Ret way not to forgel I3 o do

of order. Welght one it now,

MARKO

STORAGE BATTERLKES

ARE GOOD—TRY ONE

Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Brooklyn, N. Y.

SELENIUM CELLS

Guaranteed 999, pure selenium

Made by people wlio know thetr business, for the
most  difticult work, requiring very sensitive,
quick acting cells.
Speclat oells to order.
THE SELENIUM LABORATORIES,
New York Offices, 56 West 45th St.

or w
soOK e and
PRACTICAL WiRELESS TEI.EGRAPHY Save a

and THE WIRELESS AGE for one yeur, Dollar
$2.7S. Regular price. 537§

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

“BOW LEGS and KNOCK-
KNEES” UNSIGHTLY

Send for booklet ¢howlng photas of men
:g:h?nd without THE PERAFECT LEG
PERFECT SALES CO.

140 N. Mayfield Ave., Dept. 50 Chicago, [l.

INSYDE TYRES InnerArmor
for Anlo Tirss. Dvable sllears prevant blow-
A outs snd punetares, }.unlr .ppll.d fo Inr tire.
] Thom-nd- ocld, Detaila Agents wantnd.
Amer.Accessories Co. an\.sa clnelnnnll

MMery s,

Advertising Dept., 233 Fulten St., N. Y.

when zeriting to @doertisers,

~ ADVERTISING PAYS

It pays the man who edvertises snd 1L pays the man wha
Foe advertising refes lu the E. E.. sditess
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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 1o get acquainted. Add
25 cents in Canada.

DOWNS PUBLISHING COMPANY
Bulletin Building Philadelphia. Pa,

G

You ¢an learn by our modamn sad orig-
ioal system of instruction srary pert
of the Watah Repalring Trade at boms
as good or better than at & shop. You
¢an éarn mones while learnity and eecure o
Ey_’lnr poaition or #tart |h bosiness ofter
competing our course of Inatruction. G
weolch repairers areelwersindemand and care
fro 420 to $35 per week, For particulars

166 Mason St , Milwaukee, Wis.

y eppiy to th
Milwagkee School of Watchmakiag

MUSIC TRUGHT FREE

In Your Home. Write today for onr booklet. [t tells
baw to learn to play Piano. Organ, Violio. Aandelin,
Goitar, Banjo, etc. Beginoers or advanced popile.

American School of Music, 57 Lakeside Bldg., Chicage

“Hang Your Own Lighting Fixtures”

One Light Bracket $9.05—3 Light Shower $6.15
Senil-Bowls $3.85—Plate & Bail 83c, complete

with giassware. Wired. Fine finlshes. Send for
Photos omplete tine,

ERIE FIXTURE SUPPLY CO.
Sta. C., Erie. Pa.

Camblnation [A. C. and .D. C.

Eight Inch DESK FAN

detachahle plug and § ft_ of cord.
WiIN operate on A.C. 6r D.C, current.
125 wohs. 30 to 60 eycles;
welgbt 10 lbs.: black ebpamel finish:
t 11% in. A real fan—not e
toy. Price $6.50. Ageots wanted.

THE TEWNO CO.
150 Chambers St.. Neéw York

SHORTHAND Simplified
Learn Easily at Home
Practieal K. I. Sherthond; qaiekiy
learned, Yoo attain epeed ensily.
Great aaving in time and expense,
Guaearantee and 30 doye’ (rial given.
Home stady. Many eodaoreements.
Usedin Governmect service. fo eor-
oratians, sehoola, grof‘:uional agd
B‘r’:cllr:‘::: :nﬁ::e::.aﬂ:?:‘lnun FREK.
e KING INSTITUTE, ED-300,

Station F. New York, N. Y.

*“Talk &3 Fast &3 ¥00 1lke.
1 am taking it down
K. 1. Shortband.”

Feldman’s “Geyser”
Electric Water Heater

Instantaneous Hot Water

FELDMAN MFG. CO.
1500 Times Bldg. New York City

[ “SEXUAL DISASTERS™ |
which actually bappened. Written by cae who knows. |
Does not hint at aoythioR, but says what it rueens In

plain language. Not Sold in book-stores.  Sint imi-
mediately. in plain wrapper. for $£2.00. Monovgahela
Novelty Co.. Bex B-5635. Mouongabelda. Pa.

How to Fimnance and
Manufacture a

Patemnt
tContinieed from page 167)

crs in reference to handhng and pushing
our goods, when ready for the market (us-
mg models of our invention tor demonstra-
tion) and secured several substantial orders
for future delivery. \We also consulied an
advertising agency about the future adver-
tising of our product.

When the machinery for our little fac-

tory was completed we were ready for op- |

eration. After a few test runs, everything
moved smoothly. In a short time, our fac-
tory was husily engaged filling the orders
wie had secured before starting, Before
many months our sales began 1o 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 | 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 inaterial for making our fin-
tshed 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 haudsome
profit besides: and 1 received more money

for my patent than would have been pos-
sible had 1 sold it for “\Vhatever 1 could
get.” as my good friends advized.

In conclusion. 1 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 vou
can get.” unless it is mighty good. If it is
worth vour best effort= to originate and
perfect, it is also worth further efforts to
raise the eapital 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-
ststence required to finance it yourself—

don't be too anxious to close the deal. |

Don't accept the first offer made you. Of
course. yvou should not turn it down en-
tirely, consider them all. then decide and
you will be sure of geuting a fair price.

If your invention is a good one, and in-
vestors want it bad enough, they will keep
after vou umil you sell. Fame and fortune
come to laventors who work hard while
they are waiting.

RADIOPHONE BETWEEN STORES.
A prominent electrical and radio mann-
facturing concern of New York City will
install, as soon as the han on sending is
lifted. a complcte Radio Telephone Sys-
tem between their factory and several
hranch 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 he the world's greatest
mvention. according to0 a modest mventor
hailing from Jersey City, is the “harncssing
of 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 hring it into the light, till
then—"*We're from Missouri.” he'll have to
show us. So. beware! fellow cxperimenters
and line vour pockets with fish hooks—for
Ssh! The inventor has distrihuted illustrated
stock-selling brochures by the millions to
get the billions he nceds in order 10 wish
this marvelous invention on a long suffer-
ing and struggling public.
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Men Wanted

Wonderful opportunities
= =Rreat scope [or advance-
ment = and big pay — await you in the airplane
industry. This does not mean actual flying, but
in any and all of the various branches of the in-
dustry. Itisthe coming profession—the future
Lneeans of transportation, U. S. Mail is already

iog carried by airplanes, Factgriee afe epringing ap
everywhere nnJ iy de

trained men are in big
Openings in Yo cn ectinto this
Many Branches <ilin itsinfancyasa
mechanic, engineer, repainman, instructor, in-
spector, builder, contractor, salesman or pro-
fessional aviator. The minute you uaderstand
the science and mechanics of
aviation you can step into a

high-salaried position. I
i

We Guarantee e
Our Training &®==4*
s
e absolutely and unre-
servedly guarantee that 2
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 see 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 sgecialized instruction can you expect
to succeed in sviation or in any line of business,
Training alone will fit you for a big job—and
NOW is the time to begin. Check and mail
the coupon for Big Free Bulletin and Money-
varantee.

Back
AHERICAN SCHOOL

OF CORRESPONDENCE
Dept. A F-26 CHICAGO, ). S, A,

TRAINING THE KEY 10 _SUCCESS

Please send Free Bulletinand J{ 1]
explain how 1 can qualify for
the position checked.

~..Higb Sebool Gradoate
~=—Electrical Enginecr

. Elec.Light & Power Supt.
....Hydroelectrie Engineer
».=Te¢lephone Engineer
....Telegraph Evgineer
..=Wirelesa Operator
«.Architect

...-Ballding Contractor
«.=Civil Engineer
«Struetural Engineer
«..Mechanieal Engineer
....Shop Superintendeot
....Steam Engineer
....Draftsman and Design.r

..—.Lawyer

..—.Busioess Manager
«-Certified Pub. Ac¢countant
~Accountaot and Aaditor
~wBook keeper
..—Stevographer

«—Fire Josuranee Expert
-.—Sapitary Engineer
~—Master Plamber
-wlleatiag & Veot. Engineer
..—Antomobhile Eogineer
..—Automoebile Repairman
..-Airplane Mechanic
....Genera) Edocation Cowrpe
....Common School Brapches

WANTED — Railway Mail Clerks

Men-Boys 18 to 35
S1100 to 32000 Year

Common Educa-

Franklin Institute
Dept. F101
tion Sufficient ; Rochester, N. Y.
Sure pay, oé

Life job. &
Pull unpec. O

Sirs: Send me. without charge.
{1) sample Railway Mall Clerk
Examinatioo questions: (2)
schednle showing places of all ©
easa G S Gorernment coming examinations;
20 P {3) 1ist of other government Jobs now
oPen. and (4) free hook describing them.

< Nawe. . v

s’ AnDRESS

THE \WORDS FOR A SONGC

We write music. guarantee publisher's acceptance.
Submit poems on patriotism. love or any subject.

CHESTER MUSIC COMPANY
920 S, Michigan Ave., Room 313 Chilcago. tinols

You benefit by mentioning the “Electricol Experimenter™ when urting te ods ertisers.
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FOR EXPERIMENTERS ONLY

ke 347 - 9% | e | 3% 1765

seesereesrnennasrenINERORaRIIE

RUSMH
Cut out and attach
to your order. It
will leave us within
24 Hours,

“senssissnienssintrnaniannenitsensid

7E bhate In the past held noby extractdingry salcs, bt we be-
Meve that the present one ccllpses all by the wonderful values
we are offerlng. The guods widelh we offer an this puge are sll
standard telephone apearatus.  Every plece we are offeriug s vquip-
pient that for oite reasen or another was discontinued by the tele-
phene compaies. [ you wanted to by any of the pieces which we
offep herewith, from the manufacturers. the price would at least by
ten times whatl we are asking for it.  You can readuy ascertain this
for yourself hy lovking over owr wonderful priecs,

CYTTITXTIEY)

We have bought a large block of these geeds and have & largs
quontity of cvery item on hand. Immedlate shipment ean he made
on all of the goods In practically any quantlty withln reason.
Skipment within heenty-foeur houwrs will be made If yon use ihe
adjolning ceupon. Thls coupon saves you several days amd your
order will then bo consldered a rush arder. We guarantcs every
plece to be 3a represenied, and we wlll refund the moucy U geods
are not exactly as claimed by us.

No. 1 TELEPHONE RELAY, 1500 oluns—haa twe NO. 5 REPEATING COIL (Transiormer). This ls telepfione work, and you wil even find J{ sensitive
sllver-contact spribes and 13 vory sensltive. Can he o standard small repestlng coil and ls nsel by all cnupugh for short distance wirelvss woek.
tisel WhePever & gpnqun relay 1s necded, It 3 ad- Ichphana companles. 1t hss 4 different windings and No. 7 iell Telebhnone Reccleer—sahdn- $0 80
Qumhlu and can nsed for a varlety of puposes. cleht contacts. Entirely cnclosed in lron. The 18- PIng Welght, 3 168, PPIC0. cue.vveeivnnnnnnn O
1 Relsy- -shn»plns welght, 2 lbs. $1 50  sistance helug restwetlvely 72 and 120 ohms. and 80 NO. 8 STANDARD TELEPHONE RECEIVER with
Prlm‘ 9 rnml llllfll nluu; l..l!:ﬂrlum I? lllmluhed Can be unsed Metaf 1lcad. Tbls recelver Is made hy Stromberg
or wireless, for nstihg slgmals, Carlson Co.. with gernine hard rubber handie and
NO. 2 STANDARO TELEPHONE fnduction Call,  Nn. 5 Repeatlng Coll—shipping nelsm $0.50  ear cap. A verv kood foal- proal as well as sensltivo
prirary 1 ol]nn secolu lnr: .'1., olnvl“s “.'sul H\'rln-r- 2 1bs. Pries ..ooiienns o ams op s s Rt . © {?c:‘l‘vsrr thal cannot be pnt .,mNuf ?m_.l-_rluhym; H({-
ever you feel 8 guml Induction  cof as vrimary (! or the 8ame purposs ss No. slephano
nnlw‘l Mg‘nnllnr(a' and llil‘lnl wire dt‘urf:] ﬂ}:ru lieads. tn-l':rgl'm?u %m(?:ll-fniesorn?izwiz "52‘ E}{inl’ir:d:l’"ﬂ:;d celver. . < . P i
2 | — - . 9
lhll’?’lnﬂ m]lI;h?mm}bs ol‘rl’cia...e.sfrl. L5 .$0-50 denser cones In nest metal casing. Thls condenser shm?-'lm{a we};‘:?“a “,'se Pf;',‘fg:,’ ‘m_"f"l_mf_— $0 75

1s used In eanneetion with apark colls to abserb the

vibrator spark. luvaluable for test buzzers to absarb No. 9 IMPEDANGE COIL (Close Care Trans.

Ge gms "SI‘A\‘P«:BARﬂsooﬂEﬁll"SsTANCEbewnung with spark and make the sound ©f buzzer foore Steady, 18 tormer), This 13 & very fine {ittln tr.m(ormer and is

;ke nrs r:{ ro—-il e a T, can ugle 8% B also bsed by every experimenter In Connectlon with used extensively In connectlen with tglephone work.

thint "M”‘l; et I e rentey  Wireliss wihere s fixed capmll{ is needed. Several of 1t laln ""”‘g an A.C, iransformer for which you

No, 3 Sta TICGIT (e i TR thiese cpadensers should be lo evory experlmenmier’s  wonld pay $5.00 if you hod Il msue to order. The

MO il BIELG, Pss e- $0-40 laboratary. erury has 0]5 ohms, secondary 2000 ohms. It
v pilg welght, 0z, f g Ly cod Neo. 6 Condenser, 14 M.F.—shippiag

NO. & HORSESHOE MAGNET. size 3% Inen LRGN, FHEPaesBons- moosiemmoaae succesafully to bDoost wireless signals. Alse in can-

wide x 5 Incls nigh. 11t about 1 b, Ou.\llu' NO. 7 DOUBLE POLE BELL TELEPHONE RE- nection with audions. ete. An A-I instrument, Sixe
such ax used on l.m-tna. which means the best. CEIVER—hard rubber casing with t. cord and 3 1 3 lnghes.

No. 4 fjursedhion  Magnet — shibping $0 30 tips. Standard 75 ohms—very .pom-rml mlmels This No. 9 lmmdanco Cuu—shlwlnx weight, $0 65
welght, 2 Ths, Ivleee oo, « 2 recelver can be used In capnectloan with suy ardinary SUh3.  IPTICCL ikt « jsksionsithaansmres FLR i 8 o)a) slowli o

—
REPEATING
COIL

NO. 10 MICROPHONE ANO BRACKEY, An A-1 NO. 12 POLARIZED RINGER with DRells. The mlarlzed and has & powerful megnet. {1 works on
sensitlve microPhone of the carhon grain iype. Has reslstance of the twa coils 19 1250 ohms each. The 66.6 eycies and any magmeto will operats ]t if run at
bard rubber mouthplece and ensmel steel hracket, the armalurs i3 perfeetly aujustable. Bell will work on a certain speed. A very flnely bullt lostrument. Re-

5 cln ba used for a vériety of purposes that will sug-
$0. 0 gest themssalvea to every experlmenter, Can he used

IAI

CDu oMM
—

Instrument belng 10 ineles long. This microphone, In any msgneto. We alse furnlsh blue print with ringer sistance of each coill belng 200 ebms. Can he con.
connectlon with our Nn, 7 or 8 Recelver. will ocon- shawlng how n first class polarized reloy can be mads vorted lnto a polarized relay by substltuting a very
sttute a complete telephione outAl good to spesk 50 by anyones using only a few pieces of meisl and fine Jeal bpring instead of the heavy gae furnlshed. A

miles or mare. at & remsrkahbly low prics. screws. mest loterestlng lastrument with which lo experiment,
No, 10 Microphooe end Bracket—ship- $l 00 No, 12 Polamed Ringer with Bells— sl 50 No. 14 Harmonle Ringer — shipplng $l 60
DING weight, 5 ID8. PRIOC. . venverurrrinenis ¢ shipping welght. 2 ths, Price......... welghls 4 103, ITHO8.c0.ieeoencerararoannasn D
MO. 1I REPEATING COIL (Transtarmer), A, NO. 13 POLARIZED RINGER, with e-:l‘!,:'m i 9 are s E{,ﬂ?%"a ;E::!n%:‘:: agielll!l;szoanu'.?&us';:m:
tlandard repeating eoll wsed f telephonle k. armature. 19 adjustment 1s done by meana of ‘ha
The coll windings are FeE] ‘:r an ll?unnlubewur% la not sdjustabls and that the resistance is less. top screw. A Deautiful 1it1le instrument. Wb :his

Inches §n dlsmcter. There are elght ierminsals for Firsi elass In sll respects. Blue priol furnianed with
},',“ lfou{uullndlnzs 2 ltonn;_gl B :,_'I'd tllekinslmmem 11 Lhollsmmd‘mux flgjl:"rl"nde:er::a !:r?)]:m“m:rle‘h than the | of these bea: um]
valuable In cunnectlon th radle work te boost up s#veral o e u}
slgnats. sudlen work. ete. \‘lnny interesting usea will Driee we ask for the eniire ringer, and do not forget

be_found for uils cull.” Reslstances are: 100, 120, ‘g’“““'"‘ Tosgnet that goes with |

H.;. 175 oh o, 13 Dolsrlzed Rincer wlth Bells——

Na. 11 mm-mng colj—gh[np["g vreum shipfing welght, 2 1bs. Price.........
s, Prler. oo, - $2-00

lustrument, too

we furnish a blue print showing how
a polarized rel

ay _can  be bufiz. "Yem shonid huve
Ilttte instruments. | hwy
are worth thelr weight 0 geld; the powerful nnm el
alone heing worth mnra than ths Price we ask for

~$1.00  the entyrs instrumen
No. la.]llnzer—sh!nplna welgbt, 2 1hs. $0 80

Na. 12,

NO, 14 HARMONIC RINGER. Thls rinxer is also Pries..........- o eicls + o o oTakaly S N

No. 55 5-bar magneto, 110
Volt A. C. Generator

Thls ls one of the mest powerful magnelos ever
bullt. when manuficturers eould affard to put
good  stor inlo them; eguint with tranamlssion.
make and bresk ele. Tripsmlssion wheels are
ali brsss, crank handis furnished. This magneto.
as well as the olhier ones listed below, will light
a 110-volt lamp mcrely by turning the crank
handio slowly. \While thls magneto gives siter-
aalink currenl enly. it can be Fewound se it will
lIght np s number of four, slx and 10-tolt lambs.
all depending upon the thickness of the wire you
witid on the srmeiurs. Az we furnish these mag.
netos. they will give a powerful sltermalng cur-
rent sl you wlll nel be able to stand the current
when grasping hold of the tormninals. This makes
an idea] shocklng machine. All our generatora
can bLe transfortucd Into a “lreet currenl machine
by equipplng it with & nome-maile commutator.
Machines are A-1 {n =il respects and every cXperimenter shoukl hase oue of them in hils ahoP.
Many other experlments wiich cen he performed with this machine will readlly xusgest themselves
10 sny experimneoler. The msencts furnished with these generefors are very powerful, esch one
being ahle to Mft one pound eastly,

HO. 55 5.BAR MAGNETO GENERATOR as dcacribed—shipping welght, 25 1ba. $4 00

rice A
NO. 33 3-BAR GENERATOR. sane ns ‘described sbove excepl that it Bas enly 3 bars, and I3
somewhst emaller.

<har Generatar—shinting welht, 10 Iba, 1'rlee. . ooeiiiieieriataasanounrenns =
llldu 44 4-BAR GENERAVOR. samc ny Nao, 50 uct‘pl that 1t has 1 bars, and 13 semewhad
emsller
No, 44 4-har Gencrator— shifping welght. 15 Ibs. Prlee. ... cooeinricriiianinrenna ol *

NO. 66 6-8BAR GENERATOR, mame as No, 55 excepl What It hay one more mmsknel and the
srmature 1s somewhst larger and ‘mare powerful. This b3 the blgkcet type made aund Is extremely

Complete
Wall Set

Thie is a complste come
merclal telvphone stetion.
The cahlnet Is of polished
oak, pisno finlsh., within
which is contalned the pow-
erful  megnelo, the 300
Ohm palarized ringer. and
induction ¢wll. The mag-
nets s exceptionally eoffi-
clent, boing of the twe
lisr t¥p® wilh Drase
gcAr tranamlssion. The
extrs sensitivd micrephone,
mouthplece and two gonge
are mounted on the front of
the cabinet. girdng the
entire instrument that das.
elrable appcarance of com-
psctiess and cflclency.
Gusranteed to Work Over
20 mlles.  The teleihone recelver 1a &
doubhie peled one. and lias & hard rubher
case. Hevent bluding posta are provided
for eonnccilens.  The .natrument ls one
which we carn offer with prlide to our
pettoha n. o nedlculonaly low price. 1t
1s ynohtaingblo anywliere cis: Rt luss than gla 0o and in an
instrument unequaled in value for the prico we Sxk. 8lz0

No. 26

4 over all 117 x 107 x 8%, 8iipping weight. 15 1bs. $8 00
No. ¢6 C.har Generator—shipning welght. 30 1. I'rlce.... . oS " $ 2 No, 26 Long Distance Velephane Sel.. ........ P
*The Livest Catalog In Amerlca™ c'l’ARRABI?sP‘M 'Grq_ég" ~E R L R b v N Ny
Our hlg. new electrieal cyclnpedls No. 20 {a walting for you. Pesl- A
tively the most complete Wired and electrical catalog in print today. A speceiat design of ELECTRO IMPORTING COMPANY

tronsnditer  for  long

ik “Trealive on Wiretess ¥ legraphy.” 20 FILEE coupons for our 160. | btance work. 1s used
page l-ubl. \\ Ireless Course Jn 20 lessons. FREE Cyclopedls Noo 20 | son  where a  stosdy
_______ i, Welght % 1b. Beautfful suff covers cuorrent of 4 o |

nmp( re Ja ousiantd

ELECTRO IMPCRTING (0., S T e caroen 1 00 : y.

mitler as described. .

Yau benehit by mcntioning the *"Elcetrical Experimenicr”

231 Fulien 81, New York City
f enclose herewlth 6 cents In ntomps or coln, t8

cover atage. for which pleate send me your latest
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Electric Drive on U. 8. S. “New
Mexico”

(Continued from page 106)

structions from the captain, scnt either by
loud speaking telephones, by indicators. by
lights, or by messeuger. ollowing these
instructions, the enginecers 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.

1f 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
remaiing 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 cight-howr shifis?
[f 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 cfficiency 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
plant and the motors.

No Reversing Turbines.

\WVith electric drive, no reversing turbines
are necessary, the reversing is done clec-
trically. So with the electric drive, the
turbine in the power plant always runs in
the same dircction 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 Pennsylz'ania has ten turbines and
the New AMeyxico only two.

Propeller More Efficient.

Electric propulsion has another advantage
in making the propeller more efhcient.
This is because, within limits, the faster a
propeller turns, the less efficient it becomes.
[f 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 shafy,
the lurbine rotates too slowly to he at its
best cfficiency. and the propeller shaft ro-
tates too rapidly to opcrate at its maximum
ciliciency. So you can look at electric pro-
pulsion as a means of specd reduction; tor
it permits the turbines to rotate at their
normally high speed, where they show the
best fuel economy, and also permits the
propeller to opcrate at comparatively low
speed, where it gives the best driviug
economy. \ithout electric propulsion.
there were at many different speeds prac-
ticall “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 o1l 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 lake on any
more fuel,

Nearly 100,000 Horse Power.

The New Mexico is practically the only
100 per cent. electric boat. This will be
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 differem
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 ZeneratorS.....ceceressoscnes 33,000 h.p.
4 motors for propelling......coo0ivn 33.000 b.p.
6 dyNamoS o.vvueernrerroreneeinnss 3,000 hp,
6 ailr COMpPressors. ..ceeeees 000008000 400 h.p,
2 VAcuum pUMPS..c.ceieaisonnoontinn 80 b.p.
20 motor gencrator sets totaling

almost ....ccoveenn 0500000000000 100 h.p.
4 hoat crane motors..... teresniness 220 hip.
2 anchor MOOrS....cvevvesenancnnas 250 h.p.
4 winch motors totaling.........o.. . 200 h.p.
20 turret molors..... benaooma00 seeee 1,300 bhip.
10 ammunition boists.. cocvvenennenen. 500 h.p.
2 refrigerator mMOLOTS . .ceoeeaecsaeas 40 b.p.
8 motors in kitchen.,..........c..cv0. 15 h.p.

(Pcel potatoes, mix dough and

cake, and wash dishes, cut but.

ter, make ice cream, meat

grinder, all hread and cakes baked

. electrically.)

6 in carpenter Shop........c.viuuuns 20 h.p.
10 in machine shop.................. 30 b.p.
6 in laundry (5 machines use electric

beat) ..... e eveseaceee cocao oo 10 h.p.
5 motors in print shop totaling...... 6 h.p.
14 pumps water....cocivicnnaneinees 140 h.p.
4 oil PUIMPS. i eorvssasasacsnsonsasas 8 h.p.
50 electric air heaters................ 30 b.p.
12 searchlights .. .....ccccvevueinnnnne 300 b.p.

160 fans, 60 blowers, 6 electric_toast-
ers, 1 electric percolator, 15 elec-
tric irons, 104 loud spealcmg tele-
phones, 176 ship service tele-
phooes, 170 fire control tele-
phounes, 2 Sperry electric gyro-
scopic compasses, 7 portahle
electric drills. 2 eleetric glue pots,
6 electric soldering ironms.

Airplane Speeds 300 Miles an
Hour

An airplane with a speed of from 200
to 300 miles an hour which will bring
Amierica within a short day’s journey of
Europe, is the prospect held ont 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

mto 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.

1t 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%.
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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 mage. Do
not rent a machine when you can
pay $4.00 a montb and own one.
Think of it—DBuying a $100.00 ma-
chine for $53,15. Cash price, $50.35.
Never hefore has anything like this
been attempted.

Standard Visible No. 10
Smith Premier

Perfect machines, Staodard slze, full 84
character one wotlon keyboard. The eotlre
line of writing completely visible at all times,
has the tahnlator, the two-color ribbon, wiih
automatic reverse, the hack spacer, bali
hearing type bars, ball bearing carrlage ac-
tioa, in fact every late style feature and
modern opeérating conveaience. Comes to you
with everythinp complete; tools, cover, oper-
ating book and instructions, ribbon, practice
papeér==nothing eéxtra to buy. You cannat
imagine the perfection of this beautiful re-
consiructed typewriter until you have seen It
I have sold several thousaud of these perfect
latest style Model No. 10 machines at thls
bargain price and every one of these thou-
sands of satisfled customers had this beauli-
ful. strictly up to date machiae oo five days’
free trlat hefore decldiog to buy it. 1 will
send it to you F. O. B, Chicago for five days’
free trlal. It will sell Iiself, but if you are
pot satisfled that this is the greatest type-
writer you ever $aw, you can returo It at my
expeose. You won't want to return 1t after
you try it—you cannot equal thls wonderful
value aoywhere,

You Take No Risk—Put in
Your Order Now

Whea the typewriter arrives deposit with the ex-
press agent 39,15 aod take the machine for five
days’ trin). If you are convinced that it Is the
best typewTiter sou ever 8a%w. keep 1t and send me
$$.00 a moath uatil our hargein price of $33.135 s
pald, I you doa’t want It. relurn it to the
eXPress agent. receive your $9.15 sad return
ihe machuce to me. 1 will pay the return
express charges. This mlcmni i3 gusranteed just
a8 if you paid $100.00 for it. 1t Is standard. Orer
coe hundred thousand people own and use these
typewriters and think them the best ever manu-
factured.

Tho supply at this price Is very limited. the price
will probably be ralsed when my Rext advertlse-
ment agpears, so don’t delay, FIll In the coupen
today—mall to me—lho typewriter will be shipped
promptly. There I8 00 red tape. 1| employ a0
solleitors—no collectars—no chattel mortzage, It
15 simply understood thet I retaln tle 10 ihe
machine untU the full $53.15 is paid. You cannot
lose. 1t i3 the greatest WPewriler obportunity sou
will ever have, Do not send mo one cent. Gat tha
coupon In the malls today—ailre,

Hacry A. Smith, 738, 218 N. Wells St., Chicago

H, A. SMITH, 738. 2i8 N. Wells S1.. Chicago. 1.
Ship me a No. 10 Smith Premier F.0.B, Chicigo,
as desceibed in this adsertisement, | will pay you
the $11.00 halance of the special $53.15 purchase
price. at the rate of $4.00 per month, The title
to remaio in ¥You uatll fully paid for, It is under-
stood that I have fire davs 1n which to examine
and try the typewriter. If T choose oot to keep It
1 will carefully repack 1t aad return it to the ex-
press ageol. It is understood that you give the
staadard guarantee {or one year.

READ THE CLASSIFIED
ADS. ON PAGES 188-190

You benefis by mentioning the “Electrical Experimenter’” when 1riting to odvertisers.
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**The Natlonal Authortty on Electric Wiring for Twenty«Five Years **

All You Need to Know About Wiring

is in the Latest Edition of

‘““ Standard Wiring *’

“HIS year's edition, completely revised

’1 10 dare, is the only accurate book on

vleciric light and power wiring and
construction published.

The XNational Electrical Code, with all its
new rules. is explained and illustrated. 32
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,
1wo 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 comnections. 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 Pagdes - Price $1.50

Sent to anyaddress, postpaid, on receipt of price

H. C. Cushing. 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 the full factory guarantee.

This is Your Opportunity to buy new, guaranteed
Electrical Apparatus of Standard Manufacture

H P INDUCTLON
.P.MoToRr 50
110 or 220 volts, A. C, ]
80 cycle, single phase,
1750 R. P. M.

ALL MOTORS COMPLETE AS CUT

1 H 110 valts
ed oA CL60
cycleslngle phaas

1750 R. P. M,

Batlery Charging
utfite
For ase on 1O voh. A ., 00
eycie. singie phaw current only.

60 matty, 8 wolta, -
10 c:npﬂg A 848"’0
130 watts, S0 volts, -
fen - 86830 Moran or
il 86830 | Sl €o s
. ol 1o e
970 »a1ta, 30 volta, 894'50 ooty

WASHING MACHINE MOTOR
10 smprrra gt
A puifits complete mith awijeh- ‘(‘:?’:E’ANB&CE

Buitable jor aparr
+theSa. Come
prescrs. Coltve -
Grngern, Boitle
Wastars Latker
board si cut thown Dl Pressws ete,

WRITE FOR CATALOGUE. BARCAINS IN MOTORS AND CENERATORS. SPECIAL QUANTITY PRICES

2, POLYPHASE MOTORS 152 "3 REPULSION MOTORS 33
v i NEW MOTORS «2m s w367

MANUFACTURERS' DISTRIBUTER
CHAS. H. JOHUNSTON . West End . PITTSBURGH, PA.

What 15¢ % You %< Nation's Gapital

5 The manter of 35¢ 10 stamps or Cofo will brioy you W the Pathfinder
"l:,::h‘:",::"' ::',‘ 3:";'1;;,’0":'_' lﬁ?:s:rdl‘;ﬂb‘:f;’: 13 weeks oatrial  The Pathfinder s an {lustrated weekly, published a1
made of thls world copliol. The Pothfinders | he Sidon’s ecoter. far the Nation; 3 paper that priots 4l the news ol the
iilustrated T oo ‘.;“ P ot e world and teltethe troth and ooly the truth :ouw 1o [ts 28th year. Thlipa-
partial nnd“w"ﬂm dhgng-u of public oﬂ'oln' per fille the bill without emptying the purseiit costs but§l a year. llyoa
during these e A~ e s wafit1to keeP PpoTfted oo whit 18 yolag oninthe wnrld. at the leastexpense
g iren . Epov) d . of time or moocy. this I8 your means, 1iyou wanta paperlo your home
whizh 18 eincere. rellable, cotertalning, whale1ome. Ihe Pathfinder ls yours. 11 you would appreciate 8 paper which puts everything
elearly, faltly, briev—=here it 3. Seod i 8¢ to ahowthat you miyhilike 1ucha papes. sod we wiiiseadthe Paihfinder o6 probation 13
weeks, The 15¢ docs ootrepay us, bul we re glad tolovestio vew ltlends. The Patbfinder, Box 576 Washington,D. G

Tesla Bulbs

(Continued from page 180)

i

the best way to use the bulb for such ex-
periments is when the shaft of light is in
the position as shown in Figs, 5 and 6, a1
rest, but in a state of equilibrium incon-
ceivably delicate.  This is fully described
above 11 Dr. Tesla's leciure. The inventor
states that in such a condition, the shaft of
light is marvclously sensitive to magnetic
disturbances. Dr. Tesla informs us that a
oy permanent horseshoc magnet not longer
than 4" and with its poles 14“ apart could
with ease throw the shaft of lght out of its
normal direction across the whole room. In
our illustration, an electromagnet is shown
a few inches away from light rav, and we
can imagine a slot in a screen in such a way
that normally no light falls thru it. If,
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, 1t 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 tramsmission is made at high

| speed, and where it would be impossible for

| BY T

an operator at the receiving end to follow
the dots and dashes with the eye.

The wmethod shown by us in Fig. 6, of
course, represents only one. Many others
can undoubtedly be evolved to use the Tesla
bulb to advantage.

STATEMENT OF THE OWNERSHIP. MAN.
AGEMENT. CIRCULAT!ION, ETC., REQUIRED
HE ACT OF CONGRESS OF AUGUST 21,
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 Puhlic in and for the State
and county aforesaid, personally appeared Hugo
Gernsback, wbo, baving been duly sworn according
to law, deposes and says tbat he is the Editor of
the Electrical Experimenter, and that the following
is, to the best of bis knowledge and belief, a truc
statement of the ownersbip, management, cte.. 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:

3, Thbat tbe names and addresses of the puh-
lisber, editor, managing editor, and business man-
ager are: Publisber, The Experimenter Publishing
Co., 233 Fulton Strect, New York City: Editor.
Hugo Gernsback, 233 Fulton Street, New York
City; Managing_Editor, Harry Winfield Secor, 233
Fulton Street, New York City; Business Manager,
g_ugo Gernsback, 233 Fulton Street. New York

ty.

Z. That the owners are: Experimenter Publish-
ing Co., 233 Fulten Street, New York City; 1lugo
Gernsback, 233 Fulton Street, New York City:
Sidney Gernsback, 233 Fulion_ Street, New York
City: Mrs. K. Hymes., 233 Fulton Sireet, New
York City; Harry Winfield Secor, 233 Fulton
Street, New York City.

3. That the known bondholders. mortgagees. and
other security holders owning or holding 1 per cent
or more of total amount of bonds. mortgages, or
other securities are: None. .

4. That the two paragraphs next above, giving
the names of the owners. stockholders. and security
bolders. if any, comtain not only tbe list of stock-
holders and security hnlders as they appear uwpon
the books of the company but, also, in ¢ases where

| the stockholder or secunity holder appears upon the
| books of the company as trustee or in any ather

|

fiduciary relation, the¢ name of the person or cor-
poration for whom sueh trustee is acting, is given:
also tbat the said twn paragraphs contain state-
ments embracing affiant’s full knowledge and belief
as 10 the circumstances and ennditions under which
stockholders and security holders who do nnt ap-
ear upon the books of the company as trustees,
Rold stock and securities in a c-'lﬁ:lclt)' other than
that of a bona fide owner: and this affiant has nn
reason to belicve that any other person, assacia.
tion, or corporation has any interest direct or in-
direct in the said stock. bonds, or other sccurities
than as so stated by him.

5, That the average number of copies of each
issue of this puhlication sold or distributed. through
the mails or otherwise, to paid subscribers during
the six months preceding the date shown ahove is
—(Required only of daily publicatinns.)

(SEAL) H. GErRXSBACK,

Sworn to and subscribed beforc me this $th day

of April. 1919,
Beatrice K. Owex,
My cnmmissinn expires March 30, 1921.)
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Choke Coils: [
Theory and Design |

by Prof. F. E. Austin

(Continued from page 140)

|

It is evident that with a current of 139
amperes in a resistance of 2.9 ohms, there
will be considerable heating effect, denoted
hy Rr Fue = 2.9 X 139 = 560.3 watts. If
the current passcs thru the circunt for one
hour. about one-half kilowatt hour of
energy will be paid for. which is simply
a heat wwaste in the anxiliary resistance R

When connected with a 110 volt aiternat-
ing current circuit, the current of 139 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 139 or 81 amperes. at no |
operating expensc 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
amoumt 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 npon the
squarc of the number of turns of wire com-
posing the coil. That 1s. if the number of
turus on a coil are doubled. its choking
cffect is increased four times.

A very serviceable choke coil for a wide
range of choking effect may be made by
winding ten pounds of No. 14 double cot-
ton covered copper wire in two sections on
a hard fiber tube, measuring 2 inches in
outside diameter, and 9% inches long. The
tube should be provided with wooden ends
about 4% inches square and 34 inch thick.
with a middle partition of wood 34 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 134 inches in diameter,

Such a coil wilt carry as high as 15 am-
peres for a short time and as high as §
amperes for a long period without seri-
ously heating.

With both sections n series. without an
iron core and with an applied pressure of
110 volts at 60 cycles. the current in the coil
will be about 0 amperes. The insertion of
an iron core such as described above will ]
reduce the current to less than Y2 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 2 coil may be connected in scries
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 cocfficient of inductance
thus increasing the numerical value of the
term 27 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:

47ne A
L=— /4 — — — ;
10° b
in which L denotes the inductance of a coil
in henrics; n denotes the number of turns
on the coil, # denotes the so-called magnetic
permeability of the medium (iron, etc.), in-
(Continued on page 187)
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Learn to Treat Disease

This Way

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 bow eucceaafully
you ean treat disease by thia modern druglesa healing method.
These charta show the different pain and nerve areas of
the body. The science of Chiropractic ia based upon the well
known principle that when there ia bone pressurc on a trunk
nerve wherc it Jeavees the spina) column there will be pain in the
area it <ontrola; and that by relieving the presaure the pain is ban-
ished. Chiropractic teachers you bow to locate nerve pressure at
any pointalong the spinal column and how to relieve it.

BE A DOCTOR OF

CHIROPRACTIC

Advanced Science of Spinal Adjustment

Tha great profesaion that within the past few years haa taken
the longeat forward atrides cver known in the history of drugless
healing. 1t has called to ite ranks thousands of amhitious men and
women from every walk of life. Today it ia calling more insiatently

than ever becaune the tide hes tuenad stronely in fovor of drue-
less hesling. Rieht now the demand for Doctors of Chiropractic
J s far greater than the enpply.

7 The American University method
Lea]’n at Home of teaching enshieayou to study by

I S T, n;:;lor io class l(n cgl_ltmn B com-
plete mastery o iropractic in

n parg ime the shortest time consistent with
thoroughness, while You hold yolir position. You €an pay on easy
terme. From the day yon enroll your inatruction wiil he under the
persans) direction of a aplendid faculty of Chiropractic experta. Cur
one aim Will be to make you gucceasful. We will work whole-heartedly

with you to advance your intcresta 80 that in a ahort time you. like
thoutsanda of Chiropractars, can earn a good income.

$3000 to $5000 a Year

There are many inatances of Chiropractors earuing from $3000 to $5000
a Year, Someupwardsof £10.000. Dr. M. D. Moore, of Kentucky. re-

portaan income of $3,000 a year. Dr. L. H. Roche, New Jersey, £5,000;
Dr. Hanns, of Kentueky, over $5,000 yearly,

The auceean of Chiropractors in many eascs has come ao quickly as to he
almost gtartling. And yet, itia not to he wondered at when You consider the
constantly increasing noroher of insgiligent, thinkinf people whoare now eon-
vineed that Chiropracticia the comni®.:sense and really acieotific way torelieve
paib and disease and who, therefore, demand the services of Chiropractore.

NOW —Your Great Opportunity

Why not qualify now for thin eplendid profession that offers such re-
markahle poaaihilities for making you prosperous and independent? If yoo
are amhitions to make moDey, increase yoor aocial standing and he ""zome-
hody,”" onr coursae

in Chiropractic
will point the way.
No apecial preli-
minary stody re-
quired. You gradn-
ate with the

AMERICAN UNIVERSITY
Manierre Bidg., Dept. 450 Chicago, Il
Without cost ar obligation send me hy mail

egree 4 your
of D.C. (Doctor of new illuatrated, 72-page hook and yoor Free arts
¥ Chiropraetic). receive offer.
handsome diploma,
FREE, and are ready at once to open your affice.
NAmie oo L B S S s, - = rereeeiaosoes

1.60, Many of these charts
are handsomely lithographed in life-like colors. Mail coupon
and get ail the facts, e will mend you our heautifol new
illustrated boak, full particulara regarding course, casyterms
together with free charts offer immediately. Don't pot it off
—mail coupon or gedd your name 60 n postal card—todsy.

AMERICAN UNIVERSITY
Manierre Bldg.. Dept. 490

Street No. or R.F. Do .oveivnnan

[
|
|
|
Get Free Charts %‘:ﬁ:éz%‘:;hiﬁ%:ﬁ?lfm:ﬂhi: I
|
l
1

Chicago, ML City......
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CONCENTRATION sPELLS SUCCESS

; l‘l\'hen rightly used. hut when wrangly used it i3 sure to bring
ailure.

Most persons use thetr Copcentration wrongly by concentrating
on_ that which annoys, Irritates and makes for fallure.

Yau Inck the doors and windows of Sour hetne fo keep out
thieves who would stes]l your DPOperly, but do you lock the doors
and windows of your theught world aod 20 Keep out the power.
ambition and abllity?

Concentration when rlohtly used is 2 msn’s grealest asset but
when wrongly used becomes hls sreatest lisbility,

Do you use your Cobccolration rightly or wrongly?

Has your Concentration brought you succgss or fallure: bap-
plnees or sorrow; health or sickness: brilliancy of mind or loss
of memory !

“ S —Ita Mentology

Concentration 7', 5 ey
traches how Lo develop and use one’'s Coucentration rightly.

The person who can concentrate rightly for ahal he wants, f
when and where he wants to—hether it 3s for ioncy, heslth,
lave. increased business, political power. sncial pasition, a better
job. good meniory or anything else he may desire—has at his
command the greatest power In the world—a power which. when
he learns to use it rightly gives himm the mastery of himsel! and
tils environment. )

You havs this power and can learn ta_uge it rlghily by per-
sistently applying the lessuns tauxht n Dr. Sears .

Take no substitutes; none other ‘‘just as wood.”” Triec 50¢
paper:; 75¢ cloth. postpaid. Moncy back If you want It. For
asle at first closs book stores or by masil direct from publishers.

CENTRE PUBLISHING COMPANY
Suite 678, 110 W. 34th Street (at Braadway), New York

F. W, Sears lectures Sundays |} A. M. In the
Theatre., Broadway at J44th St, Necw York City

Note—Dr.
Criterlon

By F. W. SEARS, M. P.
(Master of Psychology)

Yor benefit by mentioning the " Eleetrical Expevimenter” when writing fo oduertisers,


www.americanradiohistory.com

185 ELECTRICAL EXPERIMENTER June,

o J ‘ T "

L e e B

1%

‘ EAg YIS - L N
. g =Y N
: I .R E E l
.
L] »

R, Lo T :
>
3 ‘o
A
3 a 3 ! )

 Read this Remarkable Off
.. )

OFFER No. 1

Wireless Course
The most comprehensive Wireless Course
ever printed. Contains 160 pages, 350 il-
lustrations, Size of book 634"x10”. Very
fine flexible cloth cover.

FREE with a year’s subscription.
Add 5¢ for postage

VT AN

DS LD Aot

S

OFFER No. 2
Experimental
Electricity Course

This masterpiece containa |60
pages, 400 illustrations. Size
of book 5"x9”. Printed on ex-

slipped into pocket. Hand-

some flexible cloth cover.
FREE with s year'ssubscription. Add 5c postsge

OFFER No. 3

How to Make Wireless
Sending Apparatus,
By 20 Radio Experts
How to Make Wireless

Receiving Apparatus
By 20 Radio Conastructors

These books are by
far the most successful
wireless books on the
market, Size of each
book 5“x7”, well bound on
good book paper. Covers
in two colors, We really
cannot praise these books
too highly. Each book
contains 100 pages and
from 88 to 90 illustra-
tions. BOTH books
: FREE with a year's sub-

scription. Add 5c¢ for postage

This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of
paper. which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited
st.!prply 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 pu]'::lishers of this journal have earned an enviable reputation of giving more than 100
cents’ worth for each dollar spent with them. Profit by this liberal opportunity NOW;
it may never be made again.

HERE’S THE OFFER

Subscribe to the ELECTRICAL EXPERIMENTER for one year, at the regulsr subscrip-
tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send

Gentlemeo: 2 P you ecither books shown in one¢ of the above offers. 1f you subscribe for two years,

Please enter M

my subscrip. R two offers will be given, etc.
‘ElL?E...‘C"tr?( It(!‘ﬁ?L ‘P . & If you are a subscriber at present take advantage of this wonderful opportunity
EXPERIMENTER S anyway. If you do, we will extend your present subscription.

This Offer Limited. Act Now.

year. , for which i en-
close herewith $..,...

for the term of .. OO N
>

You will also send me a
gl:cefrglfg.lﬂ)ro;;lfook ..t.- EXPERIMENTER PUB. CO.
- S - 223 FULTON STREET NEW YORK CITY
I;‘;mel - - %‘\\\ " l ‘. ,;.':r».’,.‘-. --. g '::%“ X L_g:?‘i -’:!'IBL - e
Address, ool .. /{ ™~ i f kK 4 ‘!. e i PN | e

LY s ¥ : LETAY”

Y
.
50

tra thin paper, so book can be g
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The Rogers’
Underground Aer-
| ial for Amateurs |
| {Continued from pege 137) ]

specified, where the transmitting set is one
employing an audion oscillation generator.
The voltage in this case will not be ex-
tremely high, and special precautions nced
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 stand the higher voltage.

Regarding loop aérials in general, it would
appear that we can expect a great deal
from them, as some of the really remark-
able resnlts achieved dunng 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
Lim 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, \WW. L. Here the insulating
form was wound with a layer comnprising
several hundred turns of insulated wire,
such as ordinary anmunciator wire. This
antcnna 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 aérial
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.

Cholke Coils:

Theory and Design
By Prof, F. E. Austin
(Continued from page 183)

side the coil, A denotes the cross-sectional
area in square centimeters of the central
hole thru the coil, and b denotes the length
of the coil (not of the wire) in centimeters.
For air the magnetic permeability # is 1.
For an iron core p varies considerably, ac-
cording to the kind of iron used. For ordi-
nary iron g 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 difierent 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 nwnber of turas varied, as well as
any variations of the amperage. which
would change the flux and in turn the per-
meability. 1t is usual to allow 1,000 circu-
lar mils per ampere in designing choke coil
or transformer windings: a common core
flux density is 25000 to 30,000 lines per
square inch of cross-section.

Learn Public Speaking

Write — quick — for I RI I
particulars of this extraordinary

offer; an opportunity you will
never forget if you take advantage of it.
speaking absolutely FREE to those who act promptly, to intreduce 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
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
dinner speeches;

How to converse inter-
estingly ;

How to
letters;

How to sell more goods;

How to train your
memory ;

How to enlarge your
vocabulary;

How to develop 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 situatiom.

after-

write better

Ten lessons in effective public H

fright” and

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 Limited

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.
S N " FE N N N W

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 “Eiectrical Experimenter'” when writing to advertisers.
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Opportunity Ad-lets

7OU will find many remarkable opportunities and real bargains in these columns.
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It will pay you to read and investigate the offerings

made every manth by reliable firms. dealers and amateurs from all aver the cnuml;f-.l..\'o matter what you may be secking, whether supplics,
)

autamaohile accessories, the opportunity to make money, or anything else, you will fin

month.

Advertisenents in 1his section scven cents a word for each insertion.
Cash should accompany all classified advertisement

must be included at the above rute.

Ten per cent (hiscount for 6 issucs. 20 per ceotl discount for 12 issues.

vertisetnents for the July issue must reach wvs not fater than May 22.

Automobile Aecessories.

]

Help Wanted.

No advertisement for less than 50c aecepted.
tiser s unless placed ¢
Objecctionable or misleading “advertisentents not accepted.

sted here the best and mast attractive specials of the

Name and address
by an aecrcdited advertising agency.
Ad.

The Circulation of the Experimenter is over 100,000 and climbing every month
ENPERIMENTER PUBLISHING CO., INC., 233 Fulton Strect, New York, N, Y,

L A T O L e A e =

Exchange Ads.

Auto  Motors and Supplics.  Buick, llupp,
Franklin, Michigan, Everett, lludson, Chalmers.
Boith water and air cooled motors, $40.00 each
and up.  Bosch Magnetos, $i5.00 each and up,
Presto Tanks. $s.00. Coils, Carburetors, Head
Lamps, Horos, Air Compressors, Generatars,
Starters, Write jor bargain bulletin second-hand
Auto aceessorics., Johnston, West End, Pitts-
burgh, Pa.

Honcycomb Radiators jor Fords. Four times
cooling capacity. Built extra heavy to outlast
your car. actory to consumer, ¢cighteen dollars,
cash with order. Write Wilson, 44 Riley St.,
Buffalo, N. Y.

. Tite-Loc Kbaki Cloth bhack inner-tube patch
1ng stock, with cement and emery cloth, $i.00
cackage lor 75¢ until Jul{_xslh. Walter Clifford,
Vest Spruce §t., Shamokin, Pa.

Fords run miles per gallon with our 1919
carburetors. se cheapest gasoline or hall
kerosene. Start easy any weather. Increased
power. Styles for all motors. Runs slow high
ear. Attach yourself. Big profits for agents.
Money back guarantee, 3o gays trial. Air-Fric-
tigp Carburetor Co., o Madison St,, Daytom,

0.

Fard power Mechanical Products greatly im-
crease_ability Ford Cars, Scdans, Trucks, Trac-
tors, Racers, **4 Speed Forward Auxiliary Trans-
mission’’; Double Power, Iligh, Low; .zlle\-erse:
Poweriul Motor Brake descending hills; “"Abso-
lute Newtral.” Easy winter cranking. ‘“Full.

wer”  *16.Valve TCylinder Ilcad,”  2095-64%%

‘ower increase, government test. Other Ford
Power Devices comring.  Opportunity  agent,
dealer, owner. Secod for tria) plan K. Victor-
Tord Trans. Mirs., 246-248 W. 54th, New York.
E 1 L g e TR SR

Aeronautics.
Motoreycle Engine with propeller attached,
$16. Gerald Willard, Heron Laike. Minn.
i e et el S0 SR T
Agents Wanted.
Begianers—Complete  “Mail Order System.'

—DBox 1005, Atlantie City.

Easy Pleasant Work for mechanics. shop men.
clerks. during spare hours, will add mauy dollars
to their salaries. Also want persons who can

ive full time. Big wages assured. XNovelty

utlery Co., 308 Bar St.. Canton. Ohio.

510 Daily refinishing chandcliers, brass beds,
automohiles by new method, without capital or
experience.  Free particulars_and proofs. Write
today. Gunmetal Co., Ave. D, Decatur, IIl.

$10.00 to $2500 a day profit! Biggest summer
seltler.  Concentrated fruit drinks. Just add
water. Delicious drink in a_ jiffy. Six popular
favors. Bestever Products Co., 2426.L6 Polk St.,
Chicago.

Miracle Motor-Gas amazes motorists. 3c. worth
eqnals gallon gasoline. Eliminates carbon. 300%
Qroﬁl. Isom, Idaho, wires: '"Ship 300 packages.
Alade $70 yesterday.” Samples frce. Chas. A.
Butler, Sec'y, Dept. 70, Toledo. Ohio.

Insyde Tyres, inner armor for automobile tires,
double mileage and prevent punctures and blow-
out. gu-ckly applied. Costs little. Demand
tremendous. Profts  unlimited. Details {ree.
Amecrican Automobile Accessories Co., Dept. s4,
Uincinnati, Q.

Sign letters, joil and specialties [or windows.
Genuine Gold. Anyone can sell and put up. $30
weckly easily made. Chicago Sign System, 326G
River St., Chicago.

. oo
Electrical Supplies & Appliances.

New Method of Recharging Dry Cells. Na

cust. Dircctions isc. Scott, Box 465 Dayton, O.

Electrical Tatoaing Machine and Supplies—
Catalogue stamp. I'rof. Temke, Exp., 1019 Vine
&t.. Cincinnati, O

Die Casting and Molds. lland casting and
molds. Everything in white mectal is our line.
We ean htlf and save you money. Write us.
Schicy Metal Crafts, ss7-550 W. Quiney St., Chi-
cagn, Jil.

Do You Know How 10 connect or recennect
the winding of the induction mainr? “hy not
learn? 100 induction motor winding diagrams—
t, 2 and 3 phase, Star. Delta, z 10 12 poles in-
clusive. Postpaid %5, E. Glass, 2168 South Braad

, Philadeiphia, Penn.

Electrical Photographic and chemical ;,Rp.-'.ﬁ'
108, motors, fans, switches, siark plugs. Advise
what you want or have for sale. 1 Iancock,

Bogota, N.

Homeworkers 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 Ameri-
can Industry stands out conspicuously since the
war stopped all importation of German toys.
Greatest chance for industrious peaple for an
independent  business. 5 started

i Some people ¢
small, own factories now, Fortunes are made in

toys.  Enormous demand and future in “Ameri-
can Madc Toys”. Millions nceded this vear.
We buy these goods all year, paying fixed prices.

Expericuce or toals not neecessary, Hundred and
more made complete per hour. Casting form
outfits $3.00 up. Booklet and information_lree.
Toy Soldier Manufacturing Company. 3z Union
Square, New York,

Wanted —Ambitious Workers to start Collec-
tion Bureaus. Be indcpendent—make big income
yearly., W¢ train and refer business to you.
“Scientific Facts® free. National Collection Bu-
reau, Dept. 20, 65 Maynard, Columbus, O.

Salesmen Wanted to Sell Qur West Virginia
Grown Nursery Stock. Fine c:mvassing outfit
irce. Cash commission paid weekly. Write jor
terms. Our Nurscries were grown in Ohio for
more than 40 years, and much ol onr 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 st year. Quick raise. Common edu-
cation sufiicient. List positions free. Write
Franklin Institute. Dept 26, Rachester, N, Y.

Make Die-castings. Sketch, Sample, Booklet
and l'roposition, 12c. Byrd & Blair, Box :zF,
Erie, Pa.

Wanted—Llectrical engincer and designcr for
English works. Young man well up in design-
g electrical umts for hcating and cooking
apparatus. Address Box 8¢, giving completc cx-
perience, salary expected and earhest date avail-
abl

Wide Awake Man tg Take Charge of our local
trade, $; to $s5 a day; steady. No experience
required.  Pay  starts at once. \Write today.
American Products Co., 1285 American Bidg.,
Cincinnati. 0.

Wanted Men—Be automobile experts. £35 week.
Learn while earning. franklm nstitute, Dept.

F 806, Rochester. N. Y.
u I 0 ettt 314 A OO AL WD AT b0 A AR
For Men,
Dredge’s Necktie Valet removes wrinkles
(without ironing) from_ neckties. Sample zgc.

190 Pilgrim. Highland Park, Mich.

I Teach Men to be Interesting. Send today.
Complete course $2. Alice Barrett, Idahel, OQkla.
Box 45.

L T L L
Telegraphy.

Telegraphy (both Morse and wircless) and

Railway Accounting taught thoroughly and
quickly. Biy salaries now paid.  Great oppor-
tunitics, Oldest and Largest School—cst. 45
cars. Catalog free. Dodges Institute, yth St
"alparaiso, Jnd,
1 L0050 O A AR AR SN S0 BRSO AR A OO
Scenery for Hire.
Collapsible Scenery for All Plays. Amelia
Grain, 'hiladclphia, Penn.
Pl i lowdi A i IR N OO
Stammiering.

S5t-Stu-t-t-tering and Stammering cured  at
home. Instructive hooklet free. Walter McDon-
nell, 105 Potomac Bank Bldg., Washington, . C.
Fow i L S 1 1 T S TR N TR 11 o 1 T

News Carrespondents,

Eamn $25 Weckly, spare time, writing for newse
papers, magazines.  FExperience unneecssary; ile-
tails frce. Press Syndicate, 566 St. Louis, Mo.
[ | i Fli 4 11k L A1 0 il 11

Mation Picture Plays.

Photoplays Wanted Rig prices paid. You can
write them. We show you how. Free particu.

lars. Rex Publishers. Box 195, E-2 Chicago.
f ) BT gL NG
Motion Piciure Film.
Mation Pieture Films—$3.50 per 1,000 feel.

Dramas or comedies. DPostage extra, zsc. L.
Marrisen, 1283 Lakeland Ave., Lakewnod, Ohio.

For Sale—Complete, onc K.

W, sending  set
and complete rcccivin

sct, range four thousand

nicters, receives onc thousand miles. Also nis-

ctll:mrouf elcetrical articles, R. Wylie, 7

Oregon Yacht Club, Milwaukee, Ore.
Exchange—lair Murdock No. so phones, silk

cord for good ukulele or mandolin.  Write liarold
Southwick, 103 Green St.,, Fall Kiver, Mass.

For Saie—400 watt 110 V. L. C. gencrator, $32;
1/te H. I’ 22 V. D. C. motor, $12; voltmeier
o-150 volts, $11: crystalloi detector, $5. List for

a stamp. “Radio g," 77 S. Spencer St., Aurora,

Bargain—Tesla

coil  complete:  transformer,
rotary, condenser, terminals, 30 inch spark.
Guaranteed, $i00. William Peters, 107 S, 8th
St., Burlington, Iowa.

For Sale—Following apparatus formerly usci
for NXray work: Mercury turbine and electro-

lytic interrupters and 8, 12, 16-inch induction
coils. These can he used for wireless, Nray
or experimental work., WWrite for escription.

llenry Cole. M-z, Box 380, Indianapolis,

. Sell Complete Chemical Laboratory, also chem-
ical correspondence course. N. Michel, 217 Seuth

4th St., St. Charles, Mo.
Sell Motsinger Sparker for Charging. Telc-
phone recciver _and coil. l’h’one headset. Lot

$6. A. Lloyd, Canandaigna, N. Y.

A $68 Course in Electricity by A. W. Wicks
sell for f20. Address Wm. Ludwikowski, 20
Humboldt Ave,. Jamaica, N. Y.

Sale—Type RCL 3521 Mignon cabinet $15:
Brandes superior phones, $3.75; ¥4 K. \V. f.‘lapp~
Eastham transformer, mounted, $11; $3.60 spark
gap, $2.30; $5 helix, $3.50; $7.50 antenna swiich.
marble base, $5; five plate condenser, $;, Sam
Keefer, Danville, Penan.

For Sale—2: Savage repeating rifie, octagon
barrel; fine condition, $14. Smalf 110 volt motor.
suitable for spark gaps, $5. Set Iawkins'
Guides, $8. R. S. johnston, Jsr.. East Bcllevue,
Pittsburgh, Penn.

Wanted—Five sections Murdock monlded con-
denser in _good condition. State price. Burle
R. Jones. Muskogee, Okla.

Rotary Quenched Gap, $§10; induction motor,
$5; Packard % K. \V. transformer, quartered
oak casc, $12; mahogany audion box, regenera-
tive and undamped ecircuits, $6; s-cell Edison
storage battery, 80 A, k., $25. R. C. Ilitchcock,
Box s%0, Middletown, Conn.

Sell—!% K.W. Packard Transformer $8, new
Crystaloi detector, oscillation transformer, Mur-
ock ‘phones, 6oo v, lightning and antenma
switches, oif condenser, autenna wire (copper)
and insulators, vibrating reetifier, accordeon.
List jree. Lowell P. Hoyt, Presque Isle, Maine.
Radio Apparatus for Sale—Lightuing switch,
oil condenscr, 30-foot iron fnpe masts, complcte,
6-60 storage batteries, wall telephones, receiv-
ers, condensers cte. George Holmes, Box 666,
Electrical Experimenter.
Bargain—New §$s0_phonograph, $30.
pie, 72 Woodward, Buffalo, N. Y.
Sell—Omnigraph, key, sounder. huzzer and
phone. Without records. $12 Harry Fcingold,
737 Prairie Ave, South Bend. Ind.

Sell or Trade—lloward good wircless receiving
apparatus, Westinghouse A, C. ammeter o-200

C. Gillcs-

amperes and busbar, Ladies viclin, $45. Dun-
can Eader, Shelby, Mich.
Radio Amateurs! Attention!—Barpain in De.

Forest recciving set; oxcellent coundition: wave
length 150 to 1.200 meters: must he seen to he
appreciated.  Write or call 1ann Pugsley Ave..
\{'t'stchcstcl’. N. Y.

For Sale—Amplifying se¢t, loose coupler, con-
denser and double receiving phones. Caltn, 182
Pulaski St., Bronkiyn. N. Y.

Sell—Complete clectrical chemical phatograph
outfit. Send stamp. Clifton Bennett, New Mil-
ford, Penna. Route 1.

Typewriter—Like new. For sale or exchange.
Jahn Galbreath. Rogcers, Ohio.

Sell or Trade—Wirelcss apparatus, List for
stamp. Perry Crawford, 13 Ten Broeck St.,
Alhany, N, Y,

Wanted—Motor Generator, ¥ or !5 K. W. . C.
to A. C. Exchange regenerutive receiver, andion
}&uﬂ{‘ [}l‘wnrs. John Di Blasi, 227 East zs5th St.,

“For Quick Saic or Tradc—Telegraph transmit-

ter, 2" spark <eil and gap, Multi-Audi-ione.
Want, laose cotipler, Baldwin Foncs, prism bin-
ocutars, variable condenser. €. 1. Allen, Box

tsag, Pravidence,

Yau beuehit by smentioning the “Elcctricol FEeperimenter'” when wrting to odrertiscrs.
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Pateat Attorneys,

Selting Out at hall cost my wireless outfit
inclading % K open core translormer,
bronze wire, phones, Nray tube, books (inchud-
inxy Fleming? and back numbers of this maga.
zine. Goddard. 33 East soth §t., New VYork.

Wanted—Typewriter,  lave 215%4  feet plain
and gyo fect plated -in¢hi copper ribbon, conu-
denser, three  sectioned condenser, detector.
Harold Milter, 4216 Austin Ave., Chicago, L

L. C. Smith No. 5 in almost new condition.
Price $s0. Goddard, 33 East seth St New York.

Radio Instrumcnta—Cheap. Write. E. Iiynn,
Collegeville, Mimn.

For Sale—Uliver typewriter and two cvll medi-
cal battery. Earl Brown, Martinsburg. W. Va.

Sale—Fifteen dollars takes new bLeishman
wototelegraph machine. Good condition. Mrchie
'lilackburn. Clarksville, Ark.

Exchange—Chemistry outfit, wireless l:abi!lcl
f\nr $30 bond. Barkey, 39 West n8th St, New
‘ork.

For Sale—Clapp-Eastham type E, 5 K. W
transformer, slightly damaged ‘but in guod work-
ing condition, $1. Brandes trans-Atlantic phounes,
A-1 condition, $8. K. M. Briggs, 26 Albemarle
St.. Rochester, N.

Trade—LElectrical apparatus
Navy preierred and variables.
East Marion, L. 1.. N. ¥

For Sale—Dynamo, water motor and chemical
aml_electrical apparatus. Elmer Buseman, 252
N. Parter, Eigia, ]

For Sale—All kinds books, magazines, courses,
disc-records, theatrical supplics, 1,000 feet films.
Send 3¢. stamp. 1

for 4,000 coupler.
Edward Brown,

Glenn Newton, Pulaski, N.

For Sale—Complete audion receiving <abinet,
oscillation transtormers, anteana switch, i-inch
spark <o0il. step-down transformer, wireless key,
microscope. M. Alger, 214 Arizona Ave,, Loraia,
hio.

Exchange—;-toot airplane propeller, good shape
510: 3-drawer tool cabinet and 130 miscellancons
tools, $15. Arnold, 2082 Lexington Ave., New
York. _
“For Sale—is 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.
[ e L » sig) = _ (IR

f’ha;iographs,

Build Your Phonograph. *Pericction” high-
quality spring and electric motors, tonc arms,
reproducers. Wonderful results.  Big saving.
New catalog and building instructions mailed
i>r tén cents. Indiana Phonograph Supply Co.,
Indianapolis. Tml.

Build Your Own Phonographs and manufacture
them for profit. rawing instructions, parts,
price list, blue prints, etc, complete, sent free
dpon reguest. \Write today. Associated Phono-
sraph Co., Dept. E-1, Cincinnati, Ohio.
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Formulas.

wl

500 Formulas, resilvering mirrors, renewing
drv batteries. lumioous paint, mechanics’ soap,
25¢, Catalogue 2. Ideal, 5301-E North Robey,
Chicago, il L

Agents—Sell egg substitute. Big prohes for-
rr_ull\a‘. $i. W. Smith, 61 Sumpter St., Hrooklyn,

lavisible Inks—jo f[ormunlas, Horton P.
lones, Perry. la.

Formulas, restlvering mirrors., fish bait, how
to make a hectograph, soc. Each list zc. .
Clifford, 634 W. Spruce St., Shamokin, Penn.

New Substitute for Eges. Formula zsc. Walker,
Box 463. Davion, Olio.

15€C.

20,000 Formulas, $1 postpaid. List 4¢. Oscar
C. Hanson. Mentor, Mlinn.

20,000 Foermulas and Trade Secrets, omly 1
postpaid. 1,000 for 25c., other offers for stamp.
Clifford Camp Co., Claremont, N. H
)b R A Bt E St o LR B e ll]Ijlll“llnllllllllldlllll

Letter Specialists.

Letters That Land Orders and Money Orders
written for §: three for $w. Guaranteed
Criterion Service, Dept. 3, West New York, New
Jersey.

Emerson J. Poag, 708 Brandywine, Schenectady,
N. Y., writes powe-ful letters. folders, booklets.
He ©prepared several automobile campaigns.
Moderate [ees, Free suggestions on sales prob-
lems. Better chance $i on 10 letters which
netted thousands on autvmobiles and clothing.
Write him. Today!

U G0 T 0F i e TR A THITE TR T 11
Novelties.

Waitley's Antique Shop—Large collection
“Alaska” Indian relies. Write for list. Worth-
ington. O,
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Personal.

Are You Self-Conscious., embarrassed in com-
pany. lacking in self-control? These troubles
overcome. (. E. Veritas, sw0 Broadway, New
York City, N. Y.

Enter a new husiness, Earn $3.000 to $6.000
yearly in professional fves making and fitting a
foot specialty, openings everywhere with all the
trade you can attend 10 easity learned by any-
one at home in a few weeks at small expense;
no lurther capital required; no goods to buy;
o hunting, soliciting or ageney. Address
.:-llephcnson Laboratory, 18 Back Buay, Boston,
Mass,

$30.00 a week evenings. 1 made it with a smull
mail orid=r husiness; continuced my regular job
daytime. Free Booklet tells how, 2 cents post-
awe.  Allbert W. Scott, Cohoes, N. ¥V

$150.00 per month or more on a $10.00 invest-
ment Plus 6 hours hustle daily, no canvassing.

rewer, 1300 St. Emanucl, llouston. Texas.

$1 does i1, Bank refercnces furnished.
vestigate us thoroughly. that's all we ask.

In-
Re-

sults count. Qur plan 1 down, jz monthly few
months gives you Warranty Deed to laud.” May
pay profits $200 or more monthly. Maps, rc-

ports. cstablished facts [ree. Address, Sourlake
Texas Lil Co., 867 Delienil, St. Louis. Mo.

Patents for sale. To buy or =ell patents ad-

dress Patent News-11, Washingeon, D. C., only
inventort’ uewspaper published.

Start a  profitable husiness manufacturing
"Puffed Crisp”’. Delicious confection, Whirl-

wind money-maker. Machine. Instructions com-
plete $6.50. Samples 1oc. Bestever Produces Co.,
2426-E6 Polk St., Chicago.

Make Die-castings. Sketch,
let and Proposition, 12¢c. Byrd
227-F. Erie, Pa.

Build Up an lacome in Qil—Others are doing
it—=Why not you? Today is the opportuaity.
Join our easy monthly payment plan now—it
may mean bundreds in profits. Write for in-
formation. XNational Oil Drilling Co., Dept. K,
Houston, Texas.

Start a Vacuum Clothes and Carpet Cleaning
business, $130.00 for machinery required. Write
teday. General Compressed Air & Vacuum Ma-
chinery Co., Dept. E, Si. Louis.

Sample. Book-
& Blair, Box

| Inventora—Send sketch of your invention tor
advice regarding  patent protection, Twenty
cars’ experience,  Haadbonk on patents semt

re€.  Talbert & Talbert, Patemt Lawyers, 8
Talbert Bldg., Washington, 1). C.

Patents Procured Trade Marks Registered-
A comprehensive, experienced, prompt scrvice
lor the protection and development of your
ideas. l’rcllmmar{! advice gladly furnished
without charge. HBooklet oi information and
form for disclosing ilea frcc on request. Richard
B. Owen, 130 Owen Bldg., Washington, D. C., or
2278-T Woolwerth Bldg., New Vork.

John M. McLachlen, Awty. at Law, [fatents.
Trade Marks, Copyrights, 410 McLuchlen Bidg..
Washington, C.

M. F. Miller, Quray Bidg.. Washington, D. C,
Patent Attorne?j. mechamical and electrical ex-
pert. Best qnality of work and results. Maoder.
ate charges. Advice free.

Patent Attermey Electrical engincer, mechani-
cal expert; thorough personal service. Frank
Leocrmani., 2t 'ark Row, New Yurk.

James N. Lylea—Patents, trade marks. copy-
th(!s. 73-D Eighth St., NX. W., Washington,

Patent Your Own lInventiona—Save attorney’s
fees; we preparc applications; inrnish full in-
structions and give satisfaction. Frec informa-
tion. Carl Larsemn Co., Park Row Bldg.,, New
York City.

Protect Your Righta—\Write for ““Record ol
Inyention” which contains forms to establish
evidence of conception of your invention. Prompt
personal  service.  Preliminary advice without
charge. ). Reaney Kelly, 732-C Woodward Bldg.,
Washington, D, ¢

Inventions Patented, trade marks registered,
labels, prints and publications copyrighted, rea-
§onah|e fees, correspondence solicited, detailed
information (ree, booklets. Jayues & Jaynes,
702 Kcellogg, Washington., D.

Patents—3ly [ce gayab!e in monthly
ments.  Send sketch for advice.
Frank Fuller. Washiagton, D, C.

install-
Booklet free.

Dollars Yearly in Your Back Yard. No gin-
seng, mushroom dope. New ideas. Investigate.
Particulars frece. Metz, 313 East 89, New York.

Victory—Mechanical Toy Soldier window at-
traction. 3o inches high. Salutes, turns head,
points with finger, etc.. as set. Well made,
nicely dressed officers, privates, Uncle Sam, ete.
Electrically operated. Does some stunt every
hali minute Or oftemer as set and will salute
soldier and pay no attention to other il de-
sired. Representative wanted in ecach city and
town. Write for prices. The John M. Biggs Co.,

ox, 323, Chattanooga, Tenn.

Millions Spent Annually for [deas!-Hundreds
now wanted! DPatent yours and profit!  \Write
today for ire¢ 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 {ee. 1I not familiar with particulars,
write immediately. Alberto Mendoza, Attorney,
Box 251, Panama, Republic of Panama.
bt TR T A R B s

For Irventors.

Chiropractic—The New Profession, You can
learn and earn your way. DPractitioners ¢arning
$£3.000.00 a year and upwards. Proficiency quickly
acquired. Send card for information. oward
College. 515-25 §. Ashlaud Blvd., Chicago.

$10.00 a Day for Amateur Photographers. Ten
cents brings the plan which has been success-
fully operated. }. \W. Bilodeau, Lydonville, \'t.,
Dept. 86.

Iceless Refrigerators easily, cheaply built. In-
structions, Blueprints; 4 different types $iL.00.
Bachman. Box 57. Fullerton. Pa.

Name, address on a_swell knifle $1.00, on ke
ring 25¢, ageats waated. W. Wooley, Peoria, Il

CORTOFEALTES O OED LATER ST ¢ e e ' "

Motars, Engines and Dynanios.

Small Motors and Generators from bankruptcy

and reccivers® sales. Motors for all phases o
current. lmniediate deln-e?-_. Less than one-
half regular prices. See display ad on page

150. Johinston, Wes: End, Pittsburgh. Penn.

500 Watt Motors—Modern, _cfiicient: cnst me
$10. Investigate! Duphcate! Clark, Barnes Road.
Newton, Mass,

Gas Engines—Marine and stationary, rebinlt
and guaranteed. Don't {ail to get our price list
before buving. Prices 30 per cent. lower thaa
others. Write. United Motor Repair & Supply
Company, 30s-j00 Breadway. New York.

Wanted—Small gasoline and stcam engines,
small lathes, drill presses and other light ma-
chinery. Will pay high cash prices lfor good
material. Johmston. West End, Pittshurgh, Pa,
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For Advertisers.

It Pays to Advertice when Tacobus prepares
the copy, Sales ietter $1. Jacobus Advertising
Service, top3 Samiord Ave., lrvington, N. J.

“Quick-Action Advertising—llow [t s 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 prepired for prospective adver-
tisers, a copy og‘\\'hich will be pladly mailed to
yon upon request. It tells you how to talk
husiness with r1.000,000 intelligent, interested and
responsive Americans every month—men who
know what they want and who have the money

to buy it. Write forcparticulars and rates today.
Dougias Wakefield Coutlee, 225 West 3oth St
New York. .

600 Mechanical Movements, also illustrations
and explanations of 30 perEcmal motious., My
book, Inventors' Universal Educator, 4th edition,
tells how to procure and sell a patemt {or vour
new invention. Government and other c¢osts.
Covers the matter irom A wo Z. 140 pages ele-
gantly bound. Contains noted Court decisions
on Patent cases. Mechanical Movements greatly
assist inventors—suggest ncw ideas that might
prove of great aid in perfecting inventions. Tells
how to select an attorney. Has valuable informa-
tion regardiag Patent Sharks. Sclling Agents
and Brokers. rice §:. Postage [ree. Fred
Dieterschy, 603 Ouray Bidg.. Washwngton, D. C.

Inventions Commercialized—Cash or royalty.
Adam Fisher Mig. Co., 205 St. Louwis, Mo.

Inventors join National Imstitute of Inventors,
World Building, New York City; membership
soCiety 1.900 strong; will help protect, develop,
finance and market ?'Our invention. Absolutely
no charge. \Write for booklet.

Save Money—l will work out your complete
atent application, including drawings, for $zs.
eady ior ﬁlini. d erner, Consulting En-
gineer. Patent Expert, 1431 Broadway, New York.
loventors—Protect yourselves. Record yonr
idea before exposing it to anyonme, cven to us.
Write_or call. Inventor's Patent Service, 21
Park Row, New York City.

Sell or Finance Inventions—Send dime for
samplc copy of Mnne{-'!’alks Magazine. 7n-
Park Place, Newark, N. .
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Health.

. Tobacco or Snuff Habit Cured or no pay: %

il cured. Remedy sent on trial. Superba Co..

SA, Baltimore, Md.

Pyorrhea—H. E. Kelty, D. D. S.. M. D., pyvor:
rhea specialist for 15 years, has developed a suc-
cessful home treatrnent for pyorrhea. Purifving,
healing, preventative. Full month’s treatnent
and booklet 31, Circular free. Dr. Kelty,
106 Gladwin Ave., Leonia, N, |

Cigaretie, pipe or chewing habit conquercd.
Nature's method. Guaranteed. \Write for free

brochure. Edw. J. Woods, TA-joo, Station F,
New York.
Lt s L it 1 it e i

Instruction
Over 100 Branches thioroughly tawght by mail
For “Free Tuition,” apply Carncgie College,
Rogers, Ohio.

4 I

Continued on page 190

You benerit by

mentioning the “Electrical Experimenter”™ when writing to ad:ertisers.
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Tricks, Puzzles and Games.

ELECTRICAL EXPERIMENTER

Books.

1919

June,

W ireless.

100 Kinds Wire and Steel Puzzies—Catalog and
leader, 10c.; postpaid. Western IPuzzle Works,
St. Paul, Minn,

Tricka, Puzzles, Jokes, toys, gaes, novelties,

doll and cane racks, plays, wigs, stage sup-
lics, cscapes amd illusions. Large 1917 cata:
ogue {rece. Qakes Magical Co., Dept. 59, Ush-
Kosh, W 1s.

Black Art Ilindoo cxperiments. 1919 cdition,
a5c, Invisible ink. Free trick. Catalogue cach
order. linhorst Magic X Shop, St. Louis.

1000 Stage Tricks with Soo illustrations. Cata-
logue, 1oc.; small catalogue f{ree. llornmaum
Magic Co., Sta, 6, 170 Eighth Ave., New York.

Magic—Entertain at home. Tricks, puzzies,
novelties. Big Catalogue A 25c. Martinka & Co.,
Ine., Harry MHoudini, P’resident, 493 Sixth Ave,
New York City.

Magic—Card Tricks—Scnsational escapes, jnkes
Novelties, Everything in the amusement line.
Large illustrated catalogue of a thousand tricks
free. Write today. Lurgest amuscment goods
manufacturers in the world, Heaney Magic Co.,
Desk 200, Berhin, Wis.

All Magicians arc reading the leading magical
magazine. You'll like it, too! Seud z5c. for
three months® trial. Sample copE 15c.; one year,
$t. The Eagic Magician, Dept, ﬁZ, Minneapolis,
Minn.

“Sead Stamp jor Trick and Lista. W. Wooley,
Peoria, Il
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Printing

100 Eograved style visiting cards, soc.; 100
emblem cards, 7oc. 1. Gregory, Warwick, N. Y.
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Chemicals

Rare Elements aud their salts. We have the
metal and salts_ of Caesium, Arium, Lithium,
Palladjum, Rubidium, Thallium, Strantium, Tuog-
sten, Titanium, Thorium, Manadium, Vranium,
Ythrium, Zircanmium. Rare Hugars and Organic
compounds such as Furlurol, grabmose Dulcit,
Jusulin, Lactane, Maltose, Maunose, ﬁcx_trose,
Levulose, Xylose, Raffinose. For Aualysis we
have a fine grade of Perchloric Acid at $9.25 per
ouund; also Osmic Acid at §3.25 per grain. Write
or particulars, Ziegler Experimenla?Laboratory,
Rochester, N. Y.

108 Chemicals—Young Man $6—Complete chemi-
cal Jaboratory. 100 chemicals, as mercury,
jedine, silver, molybdenum, tougether with 96
others, geucrous guantitics, alse chemical plass.
ware, blowpipe, etc,  1’repaid anywhere $6. .0.D
rerms accepred. Full list on reguest, orough
Chemical Co., Successors to the gwimmer Chem-
ical Co., 1904 Park Place, Brooklyn, N. Y.

Chemicals—Amateurs and ¢xperimenters buy
your chemicals {from us and save money, Prices
25 to %0 lower than others ask. Write for our
er:cc list aod be surprited. Jos. Simpson, 3880
Windsor Pl., St. Louis, Mo,

Staodard Chemicals and laboratory apparatus,
ﬂ'l:cup and reliable. June list, sc. Franme, Eureka,

Chemicals in scts, $11.50 10 $46. Write for par-

ticulars. Zieiler Experimental Laboratory,

Rochester, N. Y.
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Miscellaneous.

'Biz Money—Raise rabbits for us. Belgian,
New Zealand, Flemish Giapts. We sell stock
and pay $§7 pair. Express all rabbits raised [rom
our pure bred stock at our expense. Contract
and literature 1oc. None free. United Fur
Uroduce Co., Inc., Dept. 63, 3017 Wilson Ave.,
Chicago.

Marvelous! Send for our time-saving multipli-
cation table. Products of any amouuts readily
calculated. Handy pocket size card. Price 1oc.
(coin} by mail. Remittance with orders, Tabu-
lated Information Card Co., 2040 Chestnut St.,
Philadelphia. Peun.

. Closing Out Sale—Get one of our Dollar Add-
ing Machincs.  73c. while they last. Smith &
Gates Co., East Troy, \Wis.
Typewniting—Neatly and correctly done. Mauu.
scripts a specialty. ssays, speeches amil let-
ters prepared for all occasions, John H, Owens,
<36 East gst St., Chicago, IlL

For Sale—Young New Zealand Red Rabbits.
Winner four silver cups this season. IPer trio
‘F” White. black, chocolate mice, lour pairs $2.
xtra femiale 3oc., males 2sc. Natural Bridge
Rabhitry, 4464 Natural Bridpe, Si. Louis, Mo.
Start profirable business manufacCturing
“Pufled Crisp.” lJeclictons contection, Whirl-
wind money-maker. MNachine, instructions com-
plere %50, Samples 1cc. Bestever I'roducts Co.,
2426—F4, Polk St., Chicago.

! \¢ BoE ¥l
For the Hair.

1 wes Bald. Obtained hair growth hy an In-
diau’s nintment containing genuine bear oil and
rare plant juices. Many others have good hair-
growing results. Will send box, postpaid, with
recipe, 1oc. John llart Brittain, 150 E. 32nd St

A-3m. New York.

l

Books for Real Live People. Lists irce. ). E.
Sherudan, 317 E. 1615t 8t., New York,

What Every Drsitaman Should Know. Very
useful booklet. 1'rice 1a¢_postpaid, Wack Book.
tet Co., 1943 Patren St., Philadelphia, Pa.

Dear Reader—}f Occult, New . Thought and Sei-
cutific books appeal to you, send for my catalog,
1t's iree. | have books on Personal Magnetism,
Concentration, Spiritualism, Clairvoyance, Secer-
ship, Will, Mind, Iiypunotism, Messmerism, Char-
acter Rceading, llcaling, f\lysucis.m, Success,
Salesmanship, Mechauics, Entertainment, ete.
A, W, Martens, J.40, Burlingtou, lowi.

World-Romic System, Masterkey to All Lan-
guapes. Six Textbooks, $1.44. Frecuch Chart, 37¢;
Spanjsh, 37cy Aviation Dictionary, $1.50. Freuch-
English Aviation Dictionary, 6ic. Lauguages,
193 West 47th, New York.

Applied Electricity. Electroplatiug, motors
X-Ray, wireless telegraphy, 350 pages, 214 illus.
trations, 6oc, Ask descriptive circular, T.Perez,
729 McKinley St., Elizabeth, N. ]

Be Healthy! Succeed? Read "“Siuccre Words,”
1919 Wouder. Original, Praciical, 2oc_postpaid.
Success, 1993 Patton St., Philadelphia, Pa.

Noture Laws ever;'r married and engaged per-
son should kuow, wo volumes complete, Soc,
Qver 200 Practical Suggestions for starting
own business, soc. Central Compauy, 599
Ave.,, New York.

To Get Better Fictures: Rcad the Amateur
Photographers’ Weekly; illustrated; weekly
prize competitions; priut Crilcisms; many
uuigque features; $1.50 per year; three months
trial subscriptiou 25¢. Abel Publishing Com-
pany, 401 Caxton Bldg., Clevelaud, Oliio.

Old E. E, Back Numbers: We have some valu-
able old E. E. back numbers ou hand as follows:

your
inth

1915—Jau., Feb., March, April, May, June, July,
Agusg.,JSe t., Oct., Nov., Dec., price, each 35¢. 1916
—Jau., Feb., March, May, June, Nov., Dec., price
each 3s¢. igy—Jan., April, May, Juue, Aug., Nov,,

Dec., each 35¢.  1918—Mar., May, June, 3s¢. July,
Aug., Sept., Oct.,, Nov., Dec, each zoc. 1919
—]Jun., Feb., Mar., Apr.. May, 20c. We cau 6l
orders at once upon receipt of your remittance,
and if you have uot these numbers already, now
is your chance to get them, as they probably will
be snhapped up very quickly, Experimenter Pub-
lishing l():o.. 233 Fulton St., New York City.
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Blueprints.

All Audion Circuits—3¢ce Wireless,
"Radio.” Post Box 346, Yonkers, N. Y.

Blue Prints—% H. P. gas ¢ngine, 30c.; ¥4 H, P.
steam engine, soc.; ¥ otler and engineg
7oe.; all 3 for §i. Circulars on castiugs and
eugines for stam?. Uuiversal Gas Motor Co.,
365 Monadnock, Chicago.

Amatcurs—DBlue primts furuishing wiring dia.
gram and all data uwecessary f[or construction
of (Paragon RA6) regeunerative rcceiver., Price
now $1 postpaid.  Radio Research Laboratories,
2148 Fifth Ave. Troy, N. Y.
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Stamps and Coins.

Collection of Coins [rom twelve
soc. (oin Co., Box 365, Daytoun, O.

2000 Different Stamps, complcte collectiou, $1.
Stamp Co., Box 465, Dayton, O

Califommia Gold—Quarter size, 27¢.; half dollar
size, s3c.; dollar size, $1.10; large cemt, 1820, and
catalogue, 1oc. Normau Shultz, Kings City, Mo.

Address

couunlrtes,

The Audiomn Buib—Its cariy history and de-
velapient, electron theory aund trigger action,
also of blue prints, hook ups for receiving
damped signals using both air exhausted and
gas bulbs, receiving vndamped signals and re-

Rgenerative circuils, two-siep amplifier using
samc (A) aud (B) batteries for both steps,
wireless telephony with the audion. llow to

build a one to one teansformer for use in an
audion athller. Gotten out by a chicel clec-
trician (radio) U. S, N. Vor the amatcur, Price
ir?. YAddrc:is “Radiv,” Post Yonkers,

We Fully Qualif

Box 346

You by Mail for the Gov-
crumcent first-grade commercial liceusc as a
wireless operator, fitting you for positions in
merchant marine or land stations, Positions
pay $u0 and living cxpenses, up to $3,500 yearly,
Our profit sharing plan guarantees a saving of
10 prr cent, on twition to successful students
and estimated saving of i? pcr cent. Free post
raduate course iu our Washington school, the
argest iu America, where we have daily attend.
auce averaging 200 studeuts, expert Government
tnstructors, and full cquipmeunt. Most thorough
course. lf}uslralcd catalogue and details of
groht sharing plan on request. Service Radio
chool, Dept. E, g0z Pa. Ave,, Washington, D, C.
Now Thbat We're Alive Again, Kecp Alive
by reading the "Aire News,” The “Aire News"
1s a monthly amatcur radio magaziue contain-
ing mady novel departments aud surc to please
cither the novice or cxpert as it contains live,
E:ppy, simply written articles interesting 1o

th. Yearly subscription $1.50 or three months’
trial subscription 23¢. Be progressive.  Send
your subscription, regular or trial, immediatel
and receive the "Reopening Issue” which wiﬁ
be a rip-roaring success. Delay meaus your
missing much so act now aud subscribe today.
Awericau  Institute of Radio Engineering,
Qmaha, Neb.

Radio Apparatus of Qualil{{—h;auufactured to
your own specifications. adio Eungincering
Compauy, Baltimore, Md.

Amateurs!—Special cardboard tubing, impreg-

nated, for receiviug traunslormers. 5 and sl
inches diameter. 2sc. per foot, any lengih.

Postage iucluded. Maier & Compamy, 335 East
g3rd St,, New York.

Radio Amateurs—Now is the time 10 get your
statious ip readiness. Everythiug lor the
amateur. _Send purple stamp for circular de.

seribing STANDARD apparatus ounly, at prices
that will save you money. Crescent Wireless
Supply Co., 1300 Lafayette Ave., Mattoon, Il

Switeh Points—Binding posts, switch levers,
aud small parts, send 2c for catalogue describing
these and other goods. A, W. Bowman & Co., 23
Church St. (Harvard Sguare), Cambridge, Mass.

Complete Receiving Scts $8.50, $9.50 and up.
Tustruments, parts, minerals. Circular for stamp.
Inquiries iuvited. Jenkins, g23 Purchase St

ew Bedford, Mass,

Blue Print Code Charts—All codes; fine for
laboratory. ? . each, two for 25¢. _ A, B. "Lab.”
Co., 1315 E, High St., Davenport, Iowa.
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Cameras, Supplies—Photo Developing.

Clcan, Neat, Derlect Kodak Finmishing at the
lowest prices. Work returued the same day re-

ccived. Send film for sample print and copy ol
Catalog on Developing, Printing, Enlarging and
MHand Coloring, also copy of Photo Craft Maga-

zine, which will help you make beiter pictures.
Photo Craft Co., Box 69, Aun Arbor, Mich.

Fortunes in Postage Stamps—3iart stamp
business of your own. Send scc. for sample
stock, worth $i.so. M. Shedel, 29 Collahie St.,
Toromto, Cauvada.

Stamps—61 All Different Free. Postage, 3c.
Mention paper. Quaker Stamp Co., Toledo, O

500 Finely Mixed United States or Foreign
stamps 1zc. [Philatelic $tar, Madisou, N. Y.

100 DiHercnt Stamps 10c., 200, $25. Michaels,
s6oo Prairie, Chicago.

Best One-Cent Approvals in Amcrica. F. P
{land, 1117 So. 6oth St., Philadelphia, Penu.

Frec—DPacket valuable _stamps to applicants
so per cent. Approval. Benj. Forbes, 160 Devil-
liers, Pittsburgh, Penu.

Free Stamps to Approval Applicants.
Narland Burgett, 419 Spring St.. Lima, O.
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Old Money Wanted,

We Buy and Sell Old Coins. $2 to $500 caeh
paid., Keep All Old Moncy; you may have valu-
able coints. Scnd ioc. lor New lllustrated Coiu
Value Book, 4 x 6. Guarauteed prices. Gei
posted. Clarke Coin Co., Box 110 Le Roy, N. Y.
T OGO G AT P ) T DL

Postcards.

Everything in Posteards—Live.wirc list irce,
Worth.while samples 25c.  Mention subjects
preferred.  Mutual Supply Co., lradilord, Penn.

Five Prettiest Wonien Cards—Iiand calored,
25¢.; camera_ bargaiu list (ree, has, Durso,
Dept. 41, 25 Mulberry St., New York City.
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Matrimony

"Get i.adies, your description
lished FREE. Write Cupid’s ['rincess,
Box 382, Burlingion, Vi,

3c.

Married” ub-

pock

Mail Us 15¢c. with apy size film for develop-
ment aud 6 velvet primts. Or send 6 negatives
anr sizc and 1sc. for 6 prints, 8 x 16” mouunted
enfargemments 35c. Prompt, perfect service. Roa-
noke Photo Finishing Co., 255 Bell Ave., Roa-
uoke, Va.

Special Trial OHer—Your next Kodak film de-
veloped, sc. Prints 2c, each. Moser & Son, 1919
St, James Ave., Ciucinnati, O.

Slightly Used Comcras—Bargains. Send for
list. Cameras exchanged and repaired. L. Huber,
1146 Stebhius Ave., Bronx, New York.

Free—Developing, prints 3% x s¥% and smaller,
2Y%c. 8 x 10 enlargements, 25C. Tr{ us.  Gem
Studio, 62 Wabasha St., St. Paul, Minu,

Any Six or Eight exposure film up to post
card size developed and printed, ioc., or enlarge:
ment, 8 x 1o, your favorite negative, 20c. Speeial
introductory offer to show hégh quality work,
Associated ¥‘|loto Co., Dept. 12, Cincinnati. Sta. A.
0 P2 OO0 L O O RO

Song Poems Wanted.

Write the Words for a Song—\We write_music
and guarantee publisher's acceptance. Submit
poems on war, love, ar any subject. Chester Music
Co., 18 So. kliChig:m Ave., Room 265, Chlcng_g.

You Write Words for a Song—We wnte thc
music, publish and sccure a_copyright. Submit
poems on auy suhject. The Metrgpolitan Studios,
ot4 Michigan Avenue, Room 113, Chicago, Illinois.

Write the Words ior a Song—We revise pncms,
write music aud guarantee to securc_publica-
tion. Submit poems on anz subject. Broadway
Siudios, 1970 Fitzgerald Bldg., New York.

Song Poems Wanted: Send today for valuable
inlormation (ree. lHummel Music Co., Clarence
Bldg., Cleveland, Ohio.

Music composed to words. Bauer Dros. (ior-
merly of Sousa’s Baud). Oshkosh, Wis.

www americanradiohistorv com
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MOVING PIGTURE MAGHINE

Uses Standard Films eame as the l-r'.r machines. Very easily msnsged
Simoly turn the hendla. Cood Vanaiy of Films alwsys obtainable

PH'GE C.m:l-l. $2.50 Postpald anywhsre
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'] periented. The pltiures showo hy this marvelous

Moving Pleture BMachine are nol the common.
erude and lifeless Magic Lantern varlety, bul are
life-like photographic repreluctiona of actuny
AceNes, PISCes, and Deople which hever s I8
audlentes. This Moving Picture Mochlne has
caussd m rouding enthuslasm wherever it wa® vaod
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SAVE /2 -~ INSTALL YOUR OWN

PLUMBING-HEATING

NEW HARDIN EASY WAY "ARRTIAYNco

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 HariE .
man. It explains the new HARDIN EASY WAY of ardinbavin H o
installing; 1t 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. 11 contains a complete
line of new designs in guaranteed plumbing and heating outfits with the latest improvements., water supply systems,
sinks. pipes, valves. fttings. etc. Over 10,000 different fixtures and supplies are illustrated and described in this
remarkable book. You can’t afford ta be without il

NO Expense Spared We have spared no effort and have gone to a great expense to compile this valuable

book. With economy still a nalional necessily. it would be unpalriotic to send this
expensive book broadcast to non-interested parties. *herefore, we request a lemporary deposil for each copy of 25¢
which we refund on first order or we send our Bargain Bulletin Free. Send today. our easy methad and prices will
astonish you

Let US Help You Plan and Install Send us a sketch or plan of your plumbing and heating job.

' Our engineers will show you the easiest. cheapest and most
practical way. We furnish clear and easily undersiood plans FREE. If necessary. we will loan you the tools.

CUT-TO-FIT METHOD
r%ﬂ\b Even if you intend 1o employ a practical plumber, your

”A”DY'HAN big saving by using our products and “"New Method™ will
Boo surprise you. Qur simplified systems are fitted at the fac-
K 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.

Handy. . z - o
Man perience required. We even furnish the necessary 1ools if
Beok Coupan desired. Every fixture we ship is guaranteed to give satis-
The Hardia- faction. We will replace without cost to you any part or

parts that prove defeclive or unsatisfaclory.

40 YEARS IN BUSINESS

at the same address. $500.000 plants behind our guar-
antee. Send the attached coupon now for FREE
HANDY-MAN BOOK and full particulars.

HARDIN-LAVIN CO.

4510-204 Coltage Grove Ave., Chicago, IIL, U S. A. : _

4510.20A Cottage
Grove Ave.. Chlcage

Hardin-Lavin Water SI'IDD'Y Syatem

! 1 wler  when terittng fo adicrfisers,
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Flexible iy

Covers

Handy
Pocket-
Size
Yolumes

subject. principle. theory,

T —

Just what you need to know to succeed in ELECTRICITY

E VERY electrician, every engineer, every mechanic should know

You ron into some new electrical problem almost every da)
information you need to help you in your every day work is in

HAWKINS

ELECTRICAL GUIDES

These bonks place clectriclty at your finger ends.
prohlem,
Every subject is indexed so that you can turn right to it.
and a reference gulde in one. weitten In plain every day language—no wasted words
—only what yon need to know—chock full of up-to-the-minute electrical knowledge.
The guides are a com[lete course in electrical englneermg They will lelp yon in
every detail of the day's electrical work.
Hawkins Culdes can’t aunswer.

about these wonderfolly helpfol instructive books, which give {n
_plain words a complete working knowledge of electrical engi-
neering in all its phases.

The

They cover every imaginable
antt way of doing things eleclricaily.
They are a study course

trouble,

Ynu can’t ask an eleetrical question that

Pocket-Size Flexible Covers

What Electrical Men Say
Helped Him Make Good

Il is only tlght for me Lo recom-
mend highly the Hawkina Gnides, for
they have been of the grratest asslat-
ance to me in placing me i n
presedt posltion as Suberintendent of
Constructlon  Departawnt of one of
Ohio's larkest Electrical t'omhanles.
I would Like to xee ¢tery man have a
set of Hawkins Guides

Gro, Knechi. Columbns, Olio,

In the Naval Electrical Dept.

“The Hawkins Gunhles arc great
help tr me In_the Navat Elecifical

Dwanmem which mc\ covur  very
thoroushly.” . Comell.
U 8. Receiﬂnc Ship, Brool.!)n. N Y

Superintendent

*“1 am now supccintendenit of the
Punnrille  Hydro - Electric  8¥steins.
and Hawkins Guides were a great

The hooks are small enough to slip intn Four coat
Pocket—handsomely baund in fexible black covers

You ean carry volume with you until yun have
mastered its voltents, 3,500 pares of actual infurmation
angd 4,700 fliustrations. Once yon see these hooks and
lut them Inio actUal use you will never again want ta be
without them, Try {1 st our expense,

SEND NO MONEY

1t will cost yau notilng tn receive these bonksi—to tock
(h.m ovir—azk 1 uu l"h & s von can think of

tizse them in them—pick un sonie
informatlon that \\.II ingre r earnfing abillly, We
will xhin you the entire set volumes entirely FREE

This is a sitn of our confulernee I the gnides.  ur
gofil deuvs not vhjrct o being festel.  Keep then for
seven dayé aned 06 vou do not dwide that you can’t get
aleng seithout theid, return 1hell th us atd owe s
nthine

When yon decide to keep then yon omly hare
$1.00 down and remit the halance uf $9.00
vayvment of £L.00 a month till paid for.

Use this crmpul to et the books. It will pav you

times over.

to pav
on the easy

Volumes
3500
Pages
4700
Pic_ﬂx_res
Per

Yolume

$l Il:‘le(:nlh

READ THIS PARTIAL LIST OF CONTENTS
NO l Contains 348 paes, 388 ilustrations. Elecirical

- sigus and symhols  static and current elvctnuity
—oprimary cells—eondiicturs and  insulstors—resistance  and
conductlsity—nmagne.ism—iluction cuils—dynamoe princibles
—clpsses of  Uynduws—armatures—windiigs—commutaton—
brushes, ete.
NO 2 Contafns 348 pages, 3N Motor

o principles—armatore  Peaction— andor  starting-—
caleulations—brake bofsebuwer—selyetion and installafion of
Wynamo and moturs galvanometers—standard eells—current
mensureMent — resistance  Weasulement — voltmelers — watl-
meters—wall hour meters—operation of dynamus—uoperation

of motors, ete.
NO 3 Containa 300 pages, 123 Ulusirations. Distribu-
- tion systems—wires and wire caleulation, in-
side. outsitle and underground wiring—sign fashess—haht-
BINg profectic ul—u(‘llm—rs—-lmn&‘ batlery systeins. et
NO 4 Contalns 270 pages. 379 illustrations, Allernat-
. ing cureent prmeiples—alternating currene dla-
grams—the power (factar—alternator principles—alternalor
construction —windings, «te.
NO 5 Contatus 320 pages, 614 illustrations. A.C. Motors
°© —s¥nehronous anid induction motor prinelides—A
C. commutatot molors—iMdnction moturs, trausforniers; lusses,
construclion, COnneclions. tesis—convurters—retitiers, vtc.
NO 6 Contains 298 pages, 472 IMustrations, Alternating
2 carrent systems—switehing devices—cireuit hirveak-
ers—relays—I1ightning” protector arparatus—rvRnlating @rvices
=—nchrus condensers —indlcating devices—meters—puwer
factor indicalors—wase form nieasurement—switch boards, etc.
No., 7 Contalns 316 pages. 3i9 lllnstratjons, Alernat-
° ing _current, wiring power stations — tnrlines:
managemcnt. selection, location, erection, testing, runming.
care and repair—Ielcnhotics. etc.
NO 8 Uontains 332 pages. 436 illustrations. Telegraph
© nwltancons telekraphy and telephony—wire-
less — cleciric  hells electric lizhting — phoremerry, cte.
o Cantains 222 naged, 62; illnstratlons. Elec- '
. tric rallways—eleetrlc locomotitis—car light-
ing—trolley car onvcration—miscellanmns appllcations—
I"IIOHOII Tictures—eaz engine ignition—automohile self~
rtr-ni and lighting systems. electzic relnrh-q ele.
10 Coutainy 513 pages, 599 '
Flevators—eranvg= pmnmfﬂlr com-

illnstrations,

prnunﬂ—fleﬂnr hrating—clvetric  welding—
wldenn.: and brazing - lmhlmrhl elvr(rog- ' ATU}:)EEOLZ
sls — elvctro  platig — clecico-therapeutic
~X-rays. ete. " . & CO.
Alse a complete 126.page ready 72 Filth Ave.

reference index of the complete New York,N.Y,

library. This index has been
' Tlease Submit me for

planned 1o render easily ac-
examination Hawkins

cessible all the vast infor-

mation contained in the ' Etectrical  Guides  (price
10 etectricat  guides. $1 each). Ship at once. pre-
::'.’:re Llrl r: or:l:felr-i.- paid. the 10 Bumbers. If saiis-
: eToSs  refer-

vnces.  Yem find factory 1 agrée L0 send vou $1

what vou want within geven days snd to further

help to me in balding down a re- PN ta kmow in- mall you &1 each month untll paid,
sponsible position.’ stantly. ’
W, E. Swartz. Dunnville. Ontario. T H E O A U D E L & C 0 Signature
Wireless Operators . ° y l
**1 hove worked wirclese for ten 72 Flfth Ave. New York, N- Y. Dceupation.
years—but 1 wish 1 hail these books '
Fears ago. as ther bave faved nie a Employed by...
Nl “Q’(’”L:Ihle'"“n& ‘\l;"\?ha",' m '
Steamer ) No. . |[HETITTO I NNV Ty rarrwn,. | O peadenca. . oo
IR v () SEND NO MONE'Y- USE THE COUPON Sz PN
e e S e Reference. . E. E. 1une

Yor benefit by mentioning the "‘Elcctrical Experimenter”

when writing to adiertisers.
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Superintendent  of  Power
Plaat

82500 to $5000 per year

Cuy Techaician

S$1500 to S3000 per year

Eleetrical Draftsman

82000 to $3000 per year

Testing Room Foreman

82000 to $3000 per year

4 Supervisor of Maintenance

/YN of Electrical Motive
TR A\ ‘{ ~'~ » Equipment

£ “uny&um(lllﬂ" il $2500 to SI000 per year

T e Tochnical Salosman and Di-

- ; reector of Factory Power

P Installations

83000 to S6000 per year

Unparalleled Opportunities in the
New FField of Flectro-Technics !

Announcing a New Specialized Course of Electrical Instruction to Train
Men for This Newest and Biggest Field in the Electrical Profession

OR years there has been developing in the industrial life of this country a wide commercial gap between the skilled.
technicatly-trained Electrical Engincer 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 fechnically-trained electricians—the field of Electro-technics! Thon-
sands of leading industrial concerns today are looking for men who can fill these higher-grade electrical positions—
men who can qualify as Power P’lant Superintendents, City Technicians. Electrical Draftsmen, Testing Room TFore-
men. Supervisors of Maintenance of Electrical Motive Equipment. etc.—Electro-technicians!
You boys who are interested in an Electrical carecr—you men in the electrical trade who arc handicapped by
) lack of technical training—Mhcre is your big opportunity!

\ 2 Become An Electro-technician —Thousands of Liberal-Salaried Positions
Q. . . . . .
S Opening Up All Over the Country in This Big, Uncrowded Field
S ?9 Now is the time to start your training—with a tremendous natiou-wide industrial rcawakening right at
\ 2, hand—zcith the most stupendous skilled-job market in history awaiting vou when you graduate! Already
3 ! 5 s S N Y . ?
e the first signs of the new industrial era are on the horizon. Rise to this world-epoch opportunity. Fol-
" . A : p Yo Ol
SEND \ low the example oi the thousands of men of all ages in all walks of life, who at the close of the Civil
ME < War revolutionized their entire life-carecrs in the great commercial readjustment that followed the
Tglg \\?oo IWar of the Rebellion.
BOOK . 0 T
K The Only School in the Country That Offers This Specialized
L m stcPEEa ARG El hnician C :
B, Callocng) B0 L) ectro-technician Course
the lLig success-oppor- % . . .
tunitie ’Oiﬂ"'f ";:, the \\?L Nowhere else can yon at present secure this valuable, specially-arranged, condense:l
e G end _“_,cj“;,f’,y 2, course of Electro-technical training—training that is thoroughly sound and practical from
Booklet - Catadog h- \N o start to finish—training that combines work-shop, laboratory, dratting-room and reciti-
9 ! : IS L R ! Y. g
o o L N tion-room instruction in equal measure and in efficient daily seyuence.
ctor . A
is . \\Ooe Entl"ance Requirernenta Next Term Opens July 1st
3 - The cnurse is apen to all applicants who have Classes Forming Now
N\ < at least a comman grammar schaol educi
‘9) litg\ I0r ]ils cq‘\‘jiyalrnl.l:\ll compl(_-n]'d MHigh Quick action is nccessary as the number
Schonl wor w stuches esscntial to en- B
' <, ginccrin‘n. suchiiad Tath et Phy. "" stwlents that can he accf!mllmtlnlcd in
» . sics, Chemistry, ete., will he credited this term is limited. So don't delay. look
\ '1 wdsmd('m:f;“,“""'f'“' ‘\u‘cil'I i_lfll at vour calemdar—notc the date clip the
\ 0'0 es':f:\dl‘:\lg th::; ‘::i'l‘lt:""?,'l"_"3:(;; coupon at the left and some day you'll he
\ o,. to complete the course m Inoking hack to this day and congratulating
....... \'Q onc-half 10 ”"""'("_""”‘ yoursedf over and over again for taking the
\’g I"i“x\!“?t’\’"’l’iu-’ ':;.mi'.::'lrg' first step in the greatest field Electricity has
- credits they have on cver offered!
N 4 entering
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