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Famous Scientific Illusions

In this original and revolutionizing discussion, Nikola Tesla gives us something really new to think about.

By NIKOLA TESLA

l'ritten specially for the Electrical Experimenter

First—Does the moon

rotate on its axis? Second—Is the Franklin pointed lightning rod correct in theory and operation? Third—Do wireless signals fly
thru space by means of so-called Hertzian waves in the cther, or are they propagated thru the earth at prodigious velocity by means

of earth-bound oscillations?

HE human brain, with all its won-
derful capabilities and power, is far
from being a {faultless apparatus.
Most of its parts may be in perfect

working order, but some are
atrophied, undeveloped or missing alto-
gether, Great men of all classes and pro-

-

Frg. 1

It Is Well Known That the Moon, M., Always Turns the Same Face
Toward the Earth, E, as the Black Arrows Indicate.
Rays From the Sun llluminate the Moon In Its Successive Orbital
Positlons as the Unshaded Seml.clircles Indicate.
Mind, Do You Belleve That the Moon Rotates on Its Own Axis?

fessions—scientists, inventors, and hard-
headed financiers—have placed themselves
on record with impossible theories, inopera-
tive devices, and unrealizable schemes. It
is doubtiul that there could be found a
single work of any one individual free of
error, There is no
such thing as an
infallible brain.
Invariably, some |
cells or fibers are £
wanting or unre- =
sponsive, with the =

no such thing,

result of impair-
ing judgment,
sense of propor-
tion, or some
other faculty. A
man of genius

eminently prac-

World-famous ¢ q
greatest scientists. Dr. Tesla explains these three predominant scientific fall

moon revolved around its axis,

So it is with Tesla's discovery.
us that the ancient and time-worn theory advance
conductor is not substantially correct as viewed by latter day science,
even to our prolessors that the lightning rod actual
The reason is that the lightning rod helps in ionizing (

Mr, Tesla has devised a lightning conductor with no points, and there is no doubt whatso-
ever that his theory is right. Scientists the world over will acknowledge this very shortly.
me In a third section of the same paper Tesla her p 1

drums th

them.

electric current according to a childishly
simple rule. The writer, who was known

to recite entire volumes by heart, has never
been able to retain in memory and re-
capitulate in their proper order the words
designating the colors of the rainbow, and
can only ascertain them after long and la-

The Parallel the Earth, E; the

Bearing This In

borious thought, strange as it may seem.

Our organs of reception, too, are defi-
cient and deceptive. As a semblance of life
is produced by a rapid succession of inani-
mate pictures, so many of our perceptions
are but trickery of the senscs, devoid of

Considered as Embedded In a Solid Mass, M,. |

Belleved, the Moon Rotates, This Would Be Equally True For a

Portlon of the Mass M. and the Part Common _to Both Bodles
Would Turn Simultaneously In “Opposite’ Directions.

which have been answered in many ways by some of the
acies in a masterly way, so that everyone can understand

rcality. The greatest triumphs of man
were those in which his mind had to free
itself from the influence of delusive ap-
pearances. Such was the revelation of
Buddha that self is an illusion caused hy
the persistence and continuity of mental
images: the discovery of Copernicus that,

Flg. 2.—Tesla's Conception of the Rotaticn of the Moon, M, Around

Moon, In This Demonstration H‘ypothesls. Belng

As Commonly

contrary to all observation, this planet ro-
tates around the sun; the recoznition of
Descartes that the human being is an
automaton, governed by external influ-
ence and the idca that the earth is spherical,
which led Columbus to the finding of this

continent. And

tho the minds of

L QI Ll T e

OR over a century and a half the whole world, educated and otherwise, thought that the
Nikola Tesla in the present highly instructive article dis-
proves that theory and will convince scientists and all others alike tbat the moon does

For thousands of years it was thought that the sun and stars revolved around the earth and
all kinds of experimental proofs were furnished to substantiate this theory.
Galileo thought different, and everyone today knows that the earth revolves around the sun,
Tesla also, in the second part of the present paper, shows
d by Benjamin Franklin as to the lightning
It will come as a shock
lly aids the lightning in hitting the building.

ki ductive) the surrounding air.

10

individuals  sup-
plement one an-
other and science
and cxperience are
continually elimi-
nating fallacies
and misconcep-
tions, much of our
present knowledge
is still incomplete
and unreliable. We
have sophisms in
mathematics which

The illustrious

RO

delusion, viz,, that

plodes still t

T TURMARRRRRRI 1111

tical, whose P
is a household wireless waves follow the curvature of the carth when messages are transmitted, let us say from cannot be dis-
‘ord. has attad a point in the United States to a point in Europe. In his revolutionary arguments, supported by = red Ev :
word, has wasted facts as well as by logic, Tesla shows why the currents do not travel around the carth but = proved. wvenoan
the best years of directly thru it. In other words, Tesla maintains that wireless ication is lished § pure reasoning.
his life i - ONLY thru the medium of the earth itself, His contention seems very sound. I it were not so, f it} st 1-
h e 1n a vi 9 H 4 . & by £ ree ol the shor
g i de Kk let every wireless station, commercial or otherwise, do away with its ground connection. None s f e
ary ”"f crtax- could then operate as is well known, except perhaps over very limited distances, 2 Cnl‘!\lllgS o1 sym
A celebrated Mr. Tesla's present article will arouse world-wide comment due to_the revolutionary = bolic processes,
physicist was philosophy contained therein. We are sure our readers will appreciate Mr. Tesla’s most timely . fu 2
paysicist was 4 Y 3 iel his hut little und tood bject = we arc olten ar
. .].‘GML’ of tracing and illuminating article on this but little understood subject, E rested h), doubt
& : H .
the direction of an 1NN T PR I T TR & gL : which the stronz-
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est intelligences have been unable to dispel.
Experimental science itself, most positive
of aM, is not uniailing.

In the following [ shall consider three
exceptionally interesting errors in the in-
terpretation and application of physical phe-
nomena which have for years dominated
the minds of experts and men of science.

I. The Illusion of the Axial Rota-

ELECTRICAL EXPERIMENTER

vision the disk will revolve on its axis, such
movement does not exist. He can dispel
the illusion at once by holding the washer
fixedly while going around. He will now
readily sce that the supposed axial rotation
is only apparent, the impression being pro-
duced by successive changes of position in
space.
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But more convincing proofs can be given
that the moon does not, and cannot revolve
on its axis. \Vith this object in view atten-
tion is called to Fig. 2, in which both the
satellite, M, and earth, E, are shown em-
bedded in a solid mass, My (indicated by
stipphing) and supposed to rotate so as to
mmpart to the moon its normal translatory

velocity. Evidently, if the lunar globe
could rotate as commonly belicved,

tion of the Moon.

It is well known since the discovery
of Galileo that the moon, in travelling
thru space, always turns the same facc
towards the earth. This is explained
by stating that _while passing once
around its mother-planet the lunar
clobe performs just one revolution on
its axis. The spinning motion of a
heavenly body must necessarily un-
dergo madifications in the course of
time, being cither retarded by resist-
ances internal or external, or acceler-
ated owing to shrinkage and other
causes, An unalterable rotational ve-
locity thru all phases of planetary evo-
lution is manifestly impossible. \What
wonder, then, that at this very instant
of its long existence our satellite
should revolve exactly so, and not
faster or slower. But many astrono-
mers have accepted as a physical fact
that such rotation takes place. It does
not, but only appears so; it is an il-
lusion, a most surprising one, too.

I will endeavor to make this clear
by reference to Fig. 1, in which E rep-
resents the earth and M the moon.
The movement thru space is such that
the arrow, firmly attached to the latter,
always occupies the position indicated
with reference to the earth, If one
imagines himself as looking down on
the orbital plane and follows the mo-
tion he will become convinced that the
moon does turn on its axis as it travels
around. But in this very act the ob-
server will have deceived himself. To
make the delusion complete let him
take a washer similarly marked and
supporting it rotatably in the center,
carry it around a stationary object,
constantly keeping the arrow pointing

this would be equally true of any other
portion of mass M,, as the sphere M;,
shown in dotted lines, and then the
part common to hoth bodies would
have to turn simultancously in oppo-

ELECTS | JEBTZ WAVES o site directions. This can be experi-
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gested by using instead of one, two
overlapping rotatable washers, as may
be conveniently represented by circles
M and M, and carrying them around
a center E, so that the plain and
dotted arrows are always pointing to-
wards the same center. No further
argument is needed to demonstrate that
the two gyrations cannot co-exist or
even be pictured in the imagination
and rcconciled in a purely abstract
sense,

The truth is, the so-called “axial ro-
tation” of the moon is a phenomenon
deceptive alike to the eye and mind
and devoid of physical meaning. It
has nothing in common with real mass
revolution characterized by effects
positive and unmistakable. Volumes
have been written on the subject and
many erroneous arguments advanced
in support of the notion. Thus, it is
reasoned, that if the planet did not
turn on its axis it would expose the
whole surface to terrestrial view: as
only one-half is visible, it must re-
volve. The first statement is true but
the logic of the second is defective, for
it adnuts of only one alternative. The
conclusion is‘not justified as the same
appearance can also be produced in
another way. The moon does rotate,
not on its own, but about an axis
passing thru the center of the earth,
the true and only one.

The unfailing test of the spinning of

towards the latter. Tho to his bodily
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AnaLooY oF TesLA's EARTH WAVE VIBRATION THEORY
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FELY
FORCE AT ALL POINTS &

OF TH

" FLEXIBLE
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TESLA'S Wn_:ecLESs TRANSMISSION THEORY.
EVERY POINT ON THE GLOBE.

a mass is, however, the existence of
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.

Teswa's
WIRELESS
POWER

PROPELUING
SHIDS AND
AEROPLANES

ENERGY SURGES THRU THE EARTH TO
THUS ELECTRIC LIGHT.HEAT

BE DRAWN AT ANY POINT OF THE EARTH

A UNIVERSAL CENTRAL STATION.

Tesla’s World-Wide Wireless Transmission of Electrical Signals, As Well As Light and Power, Is Here lilustrated In Theory, Analogy and

Reallzatlon.

Are Infinitesimal In Effect and Unrecoverablie; the Recoverable Ground Waves of Tesla Fly *“Thru the Earth".

Tesla's Experiments With 100 Foot Discharges At Potentials of Milllons of Volts Have Dermonstrated That the Hertz Waves

Radlo Engineers Are

Gradually Beginning to See the Light and That the Laws of Propagation Lald Down by Tesla Over a Quarter of a Century Ago Form the
Real and True Basls of All Wireless Transmission To-Day.
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tion of the latter immediately stiffens, being

The moon is not possest
at the same 1ime deformed by gravitational

energy of motion
{ If it were the case then a

ch 115 tita

revolving body Al would contain me-  pull. The shape becomes permanent upon
chanical energy that of which cooling and solidification and the smaller
Fir 3
vignly rorefied medium insvloling).—

Dense thin insvleting
layer of or

Fig 6
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A Sectlon of the Earth and Its Atmospheric Envelope Drawn to Scale. It Is Obvious That the
Hertzian Rays Cannot Traverse So Thin a Crack Between Two Conducting Surfaces For Any
Considerable Distance, Without Being Absorbed, Says Dr. Tesla, in Discussing the Ether

Space Wave Theory. .

mass continues to move about the larger
one as tho it were rigidly connected to it
except for pendular swings or librations
due to varying orbital velocity. Such mo-
tion precludes the possibility of axial rota-
tion in the strictly physical scnse. The
moon has never spun around as is
well demonstrated by the fact that the
most precise measurements have failed to

we have experimental evidence. Irrespec-
tive of this 0 exact a coincidence hetween
the axial and orbital periods is, in itself,
immensely improbable for this is not the
permanent condition towards which the
vstem is tending.  Any axial rotation of a
mass left to itseli, retarded by forces ex-
ternal or internal, must cease. Even admit-
ting its perfect control by tides the coinci-
dence would still be miraculous, But when
we remember that most of the satellites
exhibit this pecubarity, the probability be-
come~ infinitestimal
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show any measurable flattening in form.

2. If a planetary body in its orbital move-
ment turns the same side towards the cen-
tral mass this is a positive proof that it has
been scparated from the latter and is a true
satellite, Y

3. A planet revolving on its axis in its
passage around another cannot have been
thrown off from the same but must have
been captured.

II. The Fallacy of Franklin’s Pointed
Lightning-Rod.

The display of atmospheric electricity has
since azes been one of the most marvelous
spectacles afforded to the sight of man. Its
grandeur and power filled him with fear
and superstition, For centuries he attrib-
uted lightning to agents god-like and su-
pernatural and its purpose in the scheme of
this universe remained unknown to him.
Now we have learned that the waters of
the ocean’ arc raised by the sun and main-
tained in the atmosphere delicately sus-
pended, that they are wafted to distant re-
gions of the globe where clectric forces
assert themselves in upsetting the sensitive
balance and causing precipitation, thus sus-
taining all organic life, There is every
reason to hope that man will soon be able
to control this life-giving flow of water
and thereby solve many pressing problems
of his existence.

Atmospheric electricity became of special
scientific interest in Franklin's time. Fara-
day had not yvet announced his epochal dis-
coveries in magnetic induction but static
frictional machines were already generally
used in physical laboratories., Franklin's
powerful mind at once leaped to the con-
clusion that frictional and atmospheric elec-
tricity were identical. To onr present view
this inference appears obvious, but in his
. me the mere thought of it was little short
of blasphemy. He investigated the phe-
nomena and argued that if they were of the
same nature then the clouds conld be
drained of their charge exactly as the ball
of a static machine, and in 1749 he indi-

,cated in a publisht memoir how this could

be done by the usc of pointed metal rods.
(Continued on page 728)

MODE OF PROPAGATION OF THE
CURRENT FROM THE TRANSMITTER
THRU THE EARTH

Three theories have been advanced for /!
tl ¢ origin of the moon. According to the ya

ldest  snggested Ly the great German / MOON
ph pher Kant, and developed by La- SUN
place m his monumental treatise “Mé- —_—
canique C¢leste”, the planels have been
thrown off Irom larger central masses by s
centrifuzal force. Ncarly forty vears ago EAR™
Proi, George H. Darwin in_a masteriul
essay on tidal iriction furnished mathe- MOON'S SHADOW JUST TOUCHING; SPREADSOVER THE EARTHS SURFACE
matical proofs, decmed unrcfutable, that WITH INFINITE SPEED

the moon had scparated from the carth

Recently this estahlished theory has bheen
attacked by Prof. T. ). I. See in a remark-
ble work on the "Evolution of the Stellar
& which hie propounds the view
al force was aliogether nade- Tt
bring ahbout the scparation and
planets, including the moon. have
m the depths of space and have
1 captured.  Still a third hypothesis of
own orizin exists which has heen
ymmented upon by Prof,

Piane
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mn pular Astronomy of iﬁ?&ﬁ?so;’%ﬁe‘tﬂ%oaé\ﬁm
ore 1o which the moon THRU SPAGE_ _ _ _ _ RS
the earth when the later gk
1ed, this accounting for
hich mizht not have heen
and <atellites have

ways and, in my opin-
ult 10 ascertain the char-

icter of their birth. The following con-
Jus: a wiely drawn
1A enly Iv thrown off irom a ——— et e e —————————
larger annot rolal i The
mass, rend i1 ved ac Passes Over the
tion of heat and p re e reduc- tion With Fig. 9.

e e——————
BN

Fig. 8.—~This Dlagram lllustrates How, During a Solar Eclipse, the Moon's Shadow
arth With Changing Velocity, and Should Be Studied In Connec-
The Shadow Moves Downward With infinite Velocity at First,
Then WItF Its True Velocity Thru Space, and Finally With Infinite Velocity Again.
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The earliest trials were made by Dali-
brand in France, but Franklin himself was
the first to obtain a spark by nsing a kite, in
June, 17532, When these atmospheric dis-
charges manifest themselves today in our
wireless station we feel annoyed and wish
that they would stop, but to the man who
discovered them they brought tcars of joy.
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Famous Scientific Illusions

(Continned from page 694)

latter has the property of quickly dissipat-
ing the accumulated charge into the air.
To examine this action in the light of pres-
ent knowledge we may liken electric poten-
tial to temperature. Imagine that sphere &
is heated to T degrees and that the pin or
metal bar is a perfect conductor of heat so
that its extreme end is at the same tem-
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The Theory Has Bezn Seriously Advanced and Taught that the Radlo Ether Wave

Osclllations Pass Around the Earth by Successlve Reflections, as Here Shown.

Efficiency of Such a Reflector Cannot he more than 25 Per Cent; the Amount of

Energy Recoverable in a 12,000-mllie Transmission being but One Hundred and Fif-
teen Billlonth Part of One Watt, with 1,000 Kilowatts at the Transmitter.

The

The lightning conductor in its classical
form was invented by Benjamin Franklin
in 1755 and immediately upon its adoption
proved a success to a degree. As usual,
however, its virtues were often exagger-
ated. So, for instance, it was seriously
claimed that in the city of Piatcrmaritz-
burg (capital of Natal, South Africa) no
lichtning strokes occurred after the pointed
rods were installed, altho the storms were
as ircquent as before. Experience has
shown that just the opposite is true.
modern city like New York, presenting in-
numerable sharp points and projections in
cood contact with the carth, is strnck much
more often than equivalent area of land.
Statistical records, carefully compiled and
publicht from time to time, demonstrate
it the danger from lightning to property
and life has been reduced to a small per-
centage by Franklin’s invention, but the
damage by fire amounts, nevcrtheless, to
several million dollars annually. It is as-
tonishing that this device, which has been
in universal use for more than one century
and a half, should be found to involve a
gross fallacy in design and construction
which impairs its usefulness and may even
render its empioyment hazardous under cer-
tain conditions.

For explanation of this curious fact 1
may first refer to Fig. 3, in which s is a
metallic sphere of radius r, such as the ca-
pacity terminal of a static machine, pro-
vided with a sharply pointed pin of length
i, as indicated. It is well known that the

perature 7. Then if another sphere of
larger radius, 21, is drawn about the first
and the tempcrature along this boundary is
T4, it is evident that there will be between
the end of the bar and its surrounding a
difference of temperature T — T, which
will determine the outflow of heat. Obvi-
ously, if the adjacent medium was not af-
fected by the hot spherc this temperature
difference would be greater and more heat
would be given off. Exactly so in the elec-
tric system, Let g be the quantity of the
charge, then the sphere—and owing to its
great conductivity also the pin—will be at
q
the potential —. The medium around the
T
point of the pin will be at the potential
q q

o and, consequently, the differ-
n r-h
q qh
ence —— = ———— Suppose now
r r-+h r(r +h)

that a sphere S of much larger radius
R = nr is employed containing a charge Q
this dxf’fercn;e of potential will be, analog-

onsly ———n,

R(R --h)

principles of electro-statics the potentials

of the two spheres s and S will be equal if
h

According to elementary

Q = nq in which case =

R(R+h
(Continued on page 730)+ )
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FAMOUS SCIENTIFIC ILLUSIONS.
(Continued from page 728)

qh
nr(nr<h) - r(nr - h).

ference of potential between the point of
the pin and the medium around the same

nqh
Thus the dif-
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the positive charge of the cloud induces in
the earth an equivalent opposite charge, the
density at the surface of the latter dimin-
ishing with the cube of the distance from
the static center of the cloud. A brush
discharge is then formed at the point of the
rod and the action Franklin anticipated
takes place. In addition, the surrounding
air is tonized and rendered conducting and,
eventually, a bolt may hit the building or
some other object in the vicinity, The vir-
tue of the pointed end to dissipate the
charge, which was uppermost in Franklin's
mind 1s, however, infinitesimal. Careful
V casurements show that it would take
| many years before the electricity stored in
'a single cloud of moderate size would be
drawn off or neutralized thru such a light-
ning conductor. The grounded rod has the
quality of rendering harmless most of the
| strokes it receives, tho occasionally the
charge is diverted with damaging results.
But, what is very important to note, it
invites danger and hazard on account of
the fallacy involved in its design. The
sharp point which was thought advantage-
ous and indispensable to its operation, is
really a defect detracting considerably from
the practical value of the device. I have

— — —— £L

Fig. 4, Tesla Explains the Fallacy of the
Frankiin Pointed Lightning Rod, Here lllus-
trated, and Shows that Usually Such a Rod
Could Not Draw Off the Electricity in a Sin-

%Ie Cloud in Many Years. The Density of the

ots Indicates the Intensity of the Charges.

h
— when
nr-+h
the large sphere is used. In many scientific
tests and experiments this important ob-
servation has been disregarded with the
result of causing serious errors. -Its sig-
nificance is that the behavior of the
pointed rod entirely depends on the linear
dimensions of the electrified body. Its
quality to give off the charge may be en-

' . .+
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ments with the Steco Button?
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New York City |

tirely lost if the latter is very large. For
i this reason, all points or projections on the
surface of a conductor of such vast dimen-
sions as the earth would be quite ineffective
were it not for other influences. These
will be elucidated with reference to Fig. 4,
in which our artist of the Impressionist
school has emphasized Franklin’s notion
that his rod was drawing electricity from
the clouds. If the earth were not sur-
rounded by an atmosphere which is gener-
ally oppositely charged it would behave,
despite all its irregularities of surface, like
a polished sphere. But owing to the elec-
| trified masses of air and cloud the distribu-
‘ tion is greatly modified. Thus in Fig. 4,

produced a much improved form of light-
ning protector characterized by the employ-
ment of a terminal of considerable atea and
large radius of curvature which makes im-
possible undue density of the charge and
ionization of the air.* These protectors
act as quasi-repellents and so far have
never been struck tho exposed a long time.
Their safety is experimentally demon-
strated to greatly exceed that inveuted by
Franklin. By their use property wort
millions of dollars which is now annually
lost, can be saved.

III. The Singular Misconception of the
Wireless.

To the popular mind this sensational ad-
vance conveys the impression of a single
invention but in recality it is an art, the suc-
cessful practise of which involves the em-
ployment of a great many discoveries and
improvements, [ viewed it as such when I
undertook to solve wireless problems and
it is due to this fact that my insight into its
underlying principles was clear from their
very inception.

In the course of development of my in-
duction motors it became desirable to op-
erate them at high specds and for this pur-
pose I constructed alternators of relatively

*Refer to the October, 1918, issuc of this jour-

nal wherein Dr. Tesla’s new form of non-pointed
lightning rod was fully described aad illustrated.

(Continued on page 732)
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| high frequencies. The striking behavior of
the currents scon captivated my attention
and in 1839 I started a systematic investi-
gation of their properties and the possibili-
ties of practical application. The first
gratifying result of my efforts in this direc-
tion was the transmission of electrical
energy thru one zwire without return, of
which I gave demonstrations in my lectures
and addresses before several scientific
bodies here and abroad in 1891 and 1892.
During that period, while working with my
oscillation transformers and dynamos of
frequencies np to 200,000 cycles per second,
the idea gradually 100k hold of me that the
earth might be used in place of the wire,
thus dispensing with artificial conductors
altogether, The immensity of the globe
seemed an unsurmountable obstacle but
after a prolonged study of the subject I
became satisfied that the undertaking was
rational, and in my lectures before the
Franklin Institute and National Electric
Light Association early in I893 I gave the
outline of the system 1 had conceived. In
the latter part of that year, at the Chicago
World's Fair, 1 had the good fortune of
meeting Prof. Helmholiz to whom 1 ex-
plained my plan, illustrating it with experi-
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brated physicist for an expression of opin-
ion on the feasibility of the scheme. He
stated unhesitatingly that it was practicable,
provided I could perfect apparatus capable
of putting it into effect but this, he antici-
pated, would be extremely difficult to ac-
complish,

I resumed the work very much encour-
aged and from that date to 1896 advanced
siowly but steadily, making a number of
improvements the chief of which was my
system of comcatcnated tuned circuits and
method of regulation, now universally
adopted. In the summer of 1897 Lord
Kelvin happened to pass thru New York
and honored me by a visit to my laboratory
where 1 entertained him with demonstra-
tions in support of my wireless theory. He
was fairly carried away with what he saw
but, nevertheless, condemned my project in
emphatic terms, qualifying it as something
impossible, “an illusion and a snare.” 1
had expected his approval and was pained
and surprised. But the next day he re-
turned and gave me a better opportunity
for explanation of the advances I had made
and of the true principles underlying the
system [ had evolved. Suddenly he re-
marked with evident astonishment: “Then
you are not making use of Hertz waves?”
“Certainly not,” I replied, “these are radia-
tions. No energy could be economically
transmitted to a distance by any such
agency. In my system the process is one
of true conduciion which, theoretically, can
be effected at the greatest distance without
appreciable loss.” 1 can never forget the
magic change that came over the illustrious
philosopher the moment he freed himself
from that erroneous impression. The skep-
tic who would not believe was suddenly
trausformed into the warmest of support-
ers, He parted from me not only thoroly
convinced of the scientific soundness of the
idea but strongly exprest his confidence in
its success. In my exposition to him I re-
sorted to the following mechanical ana-
logues of my own and the Hertz wave
system,

Imagine the earth to be a bag of rubber
filled with water, a small quantity of which
is periodically forced in and out of the
same by means of a reciprocating pump, as
illustrated. 1f the strokes of the latter are
effected in intervals of more than one hour
and forty-eight minutes, sufficient for the
transmission of the impulse thru the whole
mass, the entire bag will expand and con-
tract and corresponding movements will be
imparted to pressure gauges or movable
pistons with the same intensity, irrespective
of distance. By working the pump faster,
shorter waves will be produced which, on
reaching the opposite end of the bag, may
be reflected and give rise to stationary
nodes and loops. but in any case, the fluid
being incompressible, its inclosure perfectly
elastic, and the {requency of oscillations
not very high, the energy will be economic-
ally transmitted and very little power con-
sumed so long as no work is done in the
receivers. This is a crude but correct rep-
resentation of my wireless system in which,
however, 1 resort to various refinements.
Thus, for instance, the pump is made part
of a resonant system of great incrtia,
cnormously magnifying the force of the
imprest impulses. The receiving devices
arc similarly conditioned and in this man-
ner the amount of cnergy collected in them
vastly increased.

The Hertz wave system is in many re-
spects the very opposite of this, To ex-
plain it by analogy, the piston of the pump
15 assumed to vibrate to and fro at a ter-
rific rate and the orifice thru which the
fluid passes in and out of the cylinder is
reduced to a small hole. There is scarcely
any movement of the fluid and almost the
whole work performed results in the pro-
duction of radiant heat, of which an in-
finitesimal part is recovered in a remote
locality. However incredible, it is true that

y mentioning the “Elcetrical Experimenter” when :;iling to advertisers.



February, 1919

the minds of some of the ablest experts
have been from the beginning, and still
are, obsest by this monstrous idea, and so
it comes that the true wireless art, to which
1 laid the foundation in 1893, has been re-
tarded in its development for twenty years.
This is the reason why the “statics” have
proved unconquerable, why the wireless
shares are of little value and why the Gov-
ernment has been compelled to interfere.

We are living on a planet of well-nigh in-
conceivable dimensions, surrounded by a
layer of insulating air above which is a
rarefied and conducting atmosz)hcre (Fig.
5). This is providential, for if all the air
were conducting the transmission of elec-
trical energy thru the natural media would
be impossible. My early esperiments have
shown that currents of high frequency and
great tension readily pass thru an atmos-
phere but moderately rarcfied, so that the
insulating stratum is reduced to a small
thickness as will be evident by inspection
of Fig. 6, in which a part of the earth and
its gaseous envelope is shown to scale. If
the radius of the sphere is 1214”, then the
non-conducting layer is only 1/64” thick
and it will be obvious that the Hertzian
rays cannot traverse so thin a crack be-
tween two conducting surfaces for any
considerable distance, without being ab-
sorbed. The theory has been seriously ad-
vanced that these radiations pass around
the globe by successive reflections, but to
show the absurdity of this suggestion refer-
ence is made to Fig. 7 in which this process
is diagrammatically indicated. Assuming
that there is no refraction, the rays, as
shown on the right, wonld travel along the
sides of a polygon drawn around the solid,
and inscribed into the conducting gaseous
boundary in which case the length of the
side would be about 400 miles. As one-
half the circumference of the earth is ap-
proximately 12,000 miles long there will be,
roughly, thirty deviations. The efficiency
of such a reflector cannot be more than 25
per cent, so that if none of the energy of
the transmitter were lost in other ways, the
?art recovered wonld be measured by the

raction (34)™. Let the transmitter radi-
ate Hertz waves at the rate of 1,000 kilo-
watts. Then about one hundred and fifteen
billionth part of one watt is all that would
be collected in a perfect receiver. In truth,
the reflections would be much more nu-
merous as shown on the left of the figure,
and owing to this and other reasons, on
which it is unnecessary to dwell, the amount
recovered would be a vanishing quantity.

Consider now the process taking place in
the transmission by the instrumentalities
and methods of my invention. For this
purpose attention is called to Fig. 8, which
gives an idea of the mode of propagation
of the current waves and is largely self-
explanatory. The drawing represents a
solar eclipse with the shadow of the moon
just touching the surface of the earth at a
point where the transmitter is located. As
the shadow moves downward it will spread
over the carth's surface, first with infinite
and then gradually diminishing velocity
until at a distance of about 6,000 miles it
will attain its true speed in space. From
there on it will proceed with increasing
velocity, reaching infinite value at the op-
posite point of the globe. It hardly need
be stated that this is merely an illustration
and not an accurate representation in the
astronomical sensc,

The exact law will be readily understood
by reference to Fig. 9, in which a transmit-
ting circnit is shown connected to earth and
to an antenna. The transmitter being in
action, two effects are produced: Hertz
waves pass thru the air, and a current
traverses the earth. The former propagate
with the speed of light and their energy is
unreccoverable in the circuit. The latter
proceeds with the speed varying as the
cosecant of the angle which a radius drawn
from any point under consideration forms
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Increase Your Will Power

In One Hour

Author of This Article Tells How He Quickly Acquired a Dominating
Will Power That Earns IIim Between 350,000 and 370,000 a Year

OUR YEARS ago a man offered me a
Fwonderful bargain. He was hard up for

money and wanted to sell me some shares
in a young, growing company for $1,000. Based
on the earnings of the Company the stock of-
fered me was easily worth $5,000—in fact, the
man who finally bought the shares sold them
again in five months at a profit of $4,300.

The reason I didn’t buy the shares was that
I could no more raise a thousand dollars than I
could hop, skip, and jump across the Atlantic
Ocean. A thousand dollars! And my income
only twenty-five a week.

Tbe second chapter in my life began a few moonths
later, when anothcr opportunity came to me. It re-
vired an investment of $20,000 during the first year.

raised the money casily, paid back every penny I bor-
rowed, and had $30,000 left at the end of the first
year! To date, in less than four years, my business
has paid me a clear profit of over $200,000 and is now
earning between $350,000 and $70,000 a year. Yet for
twelve years before, the company had been Josing
money every year!

The natural question for my reader to ask is, “How
could you borrow £20,000 to invest in a business which
had previously been a failure, after being unable 10
borrow $1,000 for an investment that secemed secure?”
1t is a fair question. Andd the answer can be given in
two little words— WILL POWER.

When the first proposition came to me 1 passed it by
simply because I didn't have the money and couldn't
borrow it. 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 personally, and they asked
me about the kiddies. but when it came 10 money
matters [ hadn't a chance, 1 was scared stiffi every
time I talked to one of them. I pleaded with them,
almost begged them. But everybody had their “‘money
all tied up in other investments.” It was an old ex-
cusge, but I accepted it meekly. I called it hard luck.
But 1 know today that it was nothing in the world
except my lack of Will Power, or rather my weak will
Power, which kept me from getting what 1 wanted.

When I heard that the man sold those shares at
a profit of 4,300, it scemed 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,” 1 decided to find out why 1 was
so easily beaten in everything I tried to accomplish. It
must be that there was something vital that made the
difference between success and failure. It wasa’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?

I began to read
books
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me what to do.

After ceveral
months of discour-
aging effore, 1 fi-
nally encountered a
book called *'Power
of Will," by Prof,
Frank Channing
Haddock. The very
title came to me as
a shock.  When I
opened the book I
was amazed,
realized that  will
power was the vital
spark—the one
thing that I lacked.
And  here in this
book were the very
rules, lessons and
excrcises through
which anyone could
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An hour after I opened the book I felt like
a new person. My sluggish will power was
beginning to awaken. There was a new light
in my eye, a new spring in my step, a new
determination in my soul. I began to see, in
my past, the many mistakes I had made, and
I knew I would never make them again.

I practiced some of the simple exercises.
They were more fascinating than any game of
cards or any sport.

Then came an opportunity to acquire the business
which had lost money for twelve ycars, and which I
turned into a $50,000 a year money maker. Instead of
cringing before the moncyed people, 1 won them over
by my sheer force of will. 1 would not be denied,

nd my every act and word since then has been the
result of my training in will power.

1 am convinced that every man has within himself
every essential quality of success except a strong will.
Any man who ubts that statement nced only ana-
lyze the successful men he knows, and he will find
himself their equal, or their superior, iff every way ex-
cept in will power. Without a strong will, education
counts for little, money counts for nothing, opportuni-
ties are uscless.

I earnestly recommend Prof. Haddock's great work,
“Power of Will,"" to those who feel that success is just
out of reach—t0 those who lack that something which
they cannot define, yet which holds them down to the
grind of a small salary.

Never before have business men and women needed
this help so badly as in these trying times. Hundreds
of real and imaginary obstacles confront us every day,
and only those who are masters of themselves and who
hold their heads up will succeed. *‘Power of Will” as
never before is an absolute necessity—an investment
in self-culture which no one can afford to deny himself,

1 am authorized to say that any reader who cares to
examine “Power of Will" for five days may do so with-
out sending any money in advance. If after one hour
you do not feel that your will power has increased, and
if after a week's reading you do not feel that this great
book supplies that one faculty you neced most to win
sucoess, return it and you will owe nothing. Otherwise
send only 33, the small sum asked.

Some few doubters will scoff at the idea of will power
being the fountainhecad of wealth, position and every-
thing we are striving for, but the great mass of intel-
ligent men and women will at least investigate for
themselves by sending for the book at the publisher's
risk. 1 am’sure that any book that has done for me—
and for thousands of others—what “Power of Will"™
has done—is well worth investigating. It is interestin:
to note that among the 250,000 owners of “"Power o
\V:ll." are such prominent men as Supreme Court
g,:sme Parker; Wu Ting Fang, Ex-U. S. Chinese Am-

ssador;  Gov. McKelvie, of Nebraska: Assistant
Potmaster-General  Britt;  General  Manager Christe-
son, of Wells-Fareo Express Co.; E. St. Elmo Lewis;
Senator Arthur Capper of Kansas and thousands of
others. In fact, today **Power of Will" is just as im-
portant, and as necessary to 3 man's or woman's equip-
ment for success, as a dictionary. To try to succeed
without Power of Will is like trying to do business with-
out a telephone.

As your first step in will training, 1 suggest im-
mediate 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 Publishiog
Company, 10-B Wilcox Block, Meriden, Conn., and the
book will come by return mail.  You hold in your hand,
this very minute, the beginning of a new era in your
life. Over a million dollars has been paid for “Power
of Will" by people who sent for it on ﬁec examination,
_C:m you, in justice to yourself, hesitate about sending
in the covpon? Can you doubt, blindly, when you can
see, without a penny deposit, this wonder-book that
will increace your will power in one hour.

The cost of paper, printing and binding bas almost
doubled during the past three years, in spite of which
“Power of Will" has not been increased in price. The
Fubluber feels that so great a work should be kept as
ow-priced as possible, but in view of the enormous in-
crease in the cost of every manufacturing item, the
present _edition will be the last =old at the present
price.  The next cdition will cost more. 1 urge you to
send in the coupen now.

PELTON PUBLISHING COMPANY
30-B Wiicox Block, Meriden, Conn.
1 will examine a copy of “Power of WIIL" at your risk
1 ogree to remit $3 or remall book In S days,

Name. ... ......

Address................

City.
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with the axis of symmetry of the waves,
At the origin the speed is infinite but grad-
vally diminishes until a quadrant is
traversed, when the velocity is that of light.
From there on it again increases, becoming
infinite at the antipole. Theoretically the
energy of this current is recoverable in its
entirety, in properly attuned receivers.

Some experts, whom I have credited with
better knowledge, have for years contended
that my proposals to transmit power with-
out wires are sheer nonsense but I note
that they are growing more cautious every
day. Tf:e latest objection to my system is
found in the cheapness of gasoline, These
men labor under the impression that the
energy flows in all directions and that,
therefore, only a minute amount can be re-
covered in any individual receiver. But
this is far from being so. The power is
conveyed in only one direction, from the
transmitter to the receiver, and none of it
is lost elsewhere. It is perfectly practicable
to recover at any point of the globe energy
cnough for driving an airplane, or a pleas-
ure boat or for lighting a dwelling, I am
especially sanguine in regard to the lighting
of isolated places and believe that a more
economical and convenient method can
hardly be devised. The future will show
whether my foresight is as accurate now as
it has proved heretofore.

SHIP RADIO OPERATORS ASK
INCREASED WAGES.

Increased wages and the fixing of a
standard wage scale for radio operators on
vessels operating under Government direc-
tion was asked of the Shipping Board re-
cently by a delegation representing the Mar-
coni Radio Telegraphers’ Association. The
radio operators included in the request made
of the Board are those on vessels operat-
ing in transatlantic and Guolf waters. As-
surances were given the radio representa-
tives by Board officials that their request
would be taken under advisement for im-
mediate consideration,
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\ DERVIKEN clarity.
B TRANS- lustrates
1 MITTER BUTTON

& presents the latest  on the
3 advance In micro- shown,

phones and marks aitlon
a revolution In
transmitter con -
atruction. 1t works
on aa eotirely new
princlple, !lalkel up
. practically no
Fig. Fle, 2 lr(.nm, and marks
the end of all telephone transmitter troubles.

The SKINDERVIKEN TRANSMITTER BUTTON can be placed lo any
position and it wlll talk loudly aod distinctly and Js at the same
time extraordinarily sensitive, It was primarily designed to replace |
the old damaged or burnt out tranamlitter, Simply unacrew and
remove the telephone transmitter front, dlsconnect the two inslde
wires, unscrew and remove the bridge and the old electrode
There remalns only the dlafram, Thess wires are then connected
with the Skinderviken button, the latter screwed to the dlafram,
and after screwing the old transmitter bousiog together agaln,
the telephooe Is ready for work.

ELECTRICAL EXPERIMENTER readers will be particularly
Interested In all the different experiments that can he performed
with tbe Skinderviken Button. Flg. 1 shows the Skindervikeo
button attached to the back of an Ingersol watch case. When
speaking towards the Inslde of the case, it wlill be found that the
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volce la reproduced ($1.00) for which we
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: A slze of half a dol- Ives dlagrams and
r-‘/ tar, and hy holding ngncrlmenn using the
Sk Skinderviken Trans-
/ Gl b / the dlafram &t the mitter Button, and
4 ' alde of the throat, prices of telephone
2 | G as shown, speech  ecpuipment.
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can be transmitted

arrangementplaced

In this po-
the
mitter will talk
clearly aad loudly.
Fig. 4 shows ap ar-
rangement whereby
the Skinderviken
button 1s atta~hed
on & thln wood
board at the preacher’a pulplt,
people hard of he:

BUTTOIN

surprising
Fig, 3 1l
the same
chest as

trans-

of the picture acts sa 8 big diafram, and the volee Is well reproduced.

We have such unlimited confidence In the Skindorviken transmitter but.
ton thal we make the tollowing remarkable offer.

Fig.3

it g can readlly hear the aermon.
teresting atant, whereby a hole 1a drilled 1o the alde of a thin
plasa water-tumbler; tue sides of the glasa thus acting as a dla-
fram, the volce la clearly transmitted.
match box Detectophone,
Inside of the box, only the amall brass nut ahowiog on the out-
alde. Tbls can be camouflaged as well. Thls device talks well.
Fig. 7 ahowa how to tranamit phooograph muslic at a distance
merely by driling a amall hole In the phonograph arm aod st- |
taching the Skinderviken button; a very favorite experimeot with
all experimenters. Fig. 8 sbows how s very sensitive Detectophone can be ’
made by placlog one of the buttoos In the center of a lithographed card-

board piclure, 8o that only the emal) brass nut shows. The larze aurfsce H
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His volce ls clearly transmitied so that
Fig. 5 ahows an In-

Fig. 6 showa a almple ||
The Skindarviken button 18 concealed ||
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