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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)


www.americanradiohistory.com

June, 1919 ELECTRICAL EXPERIMENTER

o W T
- Bt e
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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 b