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Famous Scientific Illusions

ln this original and revolutionizing discumion, Nikola Tesla gives us something really new to think about.
pointed lightning rod correct in theory and

‘galod thry the earth at prodigious velocity by means
drums these—questions which have been anawered in many ways by some of Lhe

rolate on ity azis? Second—Ia

of earth-bound oscillations?

the Franklin
thru space by means of so-called Hertzian waves in the other, or are they propa
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First—Does the moon

operation? Third-——Do wireless signals fly

greatest scientists. Dr. Tesla explains these three predominant scientific fallacies in a masterly way, 30 that everyone can understand

HE human brain, with all i1s won-
derful capabilities and power, is far
from bemng a faultless apparatus.
Most of it parts may be i perfect
norkms order, but some are
atrophied, un e\dopc.d or missing  alto-
gether. Great men of all classes and pro-

—‘-’
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1t iy Well Known That the Maon, M, Always:;c‘:m‘! the Same Face

cate,
Rays From the sun tlluminate the Meen In Its Successive Ordital
Unshaded Semi-clrcies Indicate. Bearing
Mind, Do You Belleve That the NMoon Rotates on Its Own Axis?

Toward the Earth, E, as the Black Arrows |

Paositions as the

fessions—scientists, inventors. and hard-
headed hnanciers—have placed themsclves
on record with impossible theories, inoperi-
tive devices, and unrealizable schemes, It
i3 doubrful that there coudd be found &
single work of any one individual frec of

them,

electric current according to a childishiy
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
desigmating the colors of the rainbow, and
can only ascertain them after long and la-

The Paralisl
Censid as Em
This in

borious thought, strange as it may scem,

Our organs of reception, too, arc def-
cient and deceptive,  As a semblance of hfc
is produced by a rapid succession of inani-
mate pictures, 50 many of our perceptions
are but trickery of the senscs, devokl of

the Earth, E; IIC Moon, In ‘l’ll
bedded

reality, The greatest triumphs of man
were those in which his mind had to free
itself from the n of delusive ap-
Eearaucu. Such was the revelation of
unddha that self is an :Ilum-u caused hy
the persistence and comtinuity of mental
images: the discovery of Copernicus that,

Fig. 2~Tesla's Conception of the Rotaticn of the Moon, M

Demenstration ¥ Hypothe !a. Isﬂu

in
Believed, the Moon Retates, 'I‘M- Wauld 'c lq lly 'I‘ru nr a2
Portion of the Mass Bt

Weuld Turn SI

Part h Bodles
nu:fu‘n”c%uuy In "o”ul Oh'ee

conteary to afl cbservation, this planet ro-
tates nronnd the sum; the recoznition of
Descartes that the human bemng s an
automaton, governed by external influ-
ence and the idca that the earth is spherical,
which led Columbus to the finding of this

error, There is no c:l::mll:\ent."sAndf
such thing as an N =) . tho the minds o
intallible brain. 5:' . LR 1Y 3 08 R = h}dl‘hdﬂilﬁ sup-
Invariably, some z plement onc an-
8 OR over a cent and » ball the whole world, edacated snd otherwise, thought that the
cells or fibers are H moen llvdvodvgou-d its axis, Nikola Teala in the preseat highl hulnpellve article dis~ ather and science
wanung or unre« § p::v‘o:mllnl theary and will convinee scientists and all others -ziu he moen does and cxpelrimc are
v o e . mogm .
SPONYE, “."h ‘.h" 3 For tbwuads ol yuu it was thought that the sun and stars revolved urcund the sarth and comm""l Yaed
result of impait=  © 41 kinds of sxperimental preois were fernished to subitantiale this theory. The Hlustrious ’ nating fallacies
ing judgment, £ Galieo thought different, and everyone today knews that the earth revolves around the w-. - aﬂd misconeep-
senve of propor- & So it in with Tesla's discevery. Tesla olso, in the second part of the present paper, abo 5 tiomns, much of our
X © s that the ancient and time.worn theory adva Benjamin Franklin as to the S.hmn‘ > %00
tion, or some  © sonductor is not suhstant -Ilg’ correct as viewad by latter day science, It will come as 2 shoek present
-.\’n.r faculty. A even to our prolessers that the Jightning red auuuly .m tbe uamm' in hitting the buildin i" s sull in
man . of  fernius The reasen is that the lightning rod helps in § the surreun hg oles S and unreliable. \Ve
g I Mr. Teala has dovkod » Ilgtnlng oo-duclor \m -roi-l.. and there is ne ‘-ulil v E  have hisms in
emancatly pracc o cver that his theory in right, ientisty the wiedge this vm B sop
tieal, whose name ¢ In & third scction of the same ‘I’nla cualodu still another popular usla. VIl. that mathematics which
is a hovsehaold wireless waves follow the curvature of the earth when messages are tranamitted, lot us say Irom cannot he dl&'
s Y r u peint in the United States to 3 point in Exrope. In his re ampparted by od Even
word, has \wasted Iaets as well as by logie, Tesla shews why the cursents do net mvd anull m earth buy | proved, €
the best years nf directly thru lt. In ot words, Teala maintains that wireless lshed l pUTrE Teasoming.
his lite In a vi ONLY thru the medium of the carth (tseil. His contention seoms very uund 11 -l werg not a0, ree of the short-
s NS 1' i». let wvery wireless station, commarcial or otherwise, do away with its ground conneetion, Nome © comin of sym-
ry wngc C”‘ eonll ! “ o erate as is well known, except pcvlnr over very limited distomces. : nings
i1 A celebrated Mr, Tesla's present article will arouse world comment due to_the vevolutlomary © holic processes.
physicist  was ine ,Ml,..gp}.y contained therein. We sre gare our n-dvn will appreciate Mr. Teala's moat timely L we arc often arc-
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est intelligences have been unalde to dispel,
Experimental scrence itself, most positive
of aM, is not uuiailinf.

n the following [ shall consider threc
exceptionally imeresting crrors in the n-
erpretation and application of physical phe-
nonena 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, siuch
movement docs not exist.  He can dispel
the tlhision at once by holding the washer
fixedly while going around, ?lc will now
readily see that the supposed axial rotation
is only apparent, the impression being pro-
duced by successive changes of position in
space.
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Put more convincmg preoafs can be grven
that the moon does not, and cannot revolve
on i3s axis,  \Vith this object in view atten-
tiem 1% called to Fig, 2, o which both the
satellite, M, aid earth, E, are shown em-
Lbedded i a solid mass, M (indicated by
stippling ) amd supposed to rotate =0 as to
impart to the moon its normal translatory
velocity,  Evidently, il the lunar giohe
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 face
towards the earth.  This 15 explained
by stating  that  while passing once
around its mother-planet  the  lunar
clobe performs just one revolntion on
its axis, The spmning motion of a
licavenly hody must necessarily un-
dergo modifications in the course of
tme, being either retarded by resist-

- ances internal or external, or acceler-
ated owimg to shrinkage and other
causes, An unalterable rotational ve-
locity thru all phases of planctary evu-
Iution i manifestly impossible. What
wotider, then, that at this very instant
of its long existence our satellite
should revolve exactly =0, and not
faster or slower. Bt many astrono-
mers have accepted as & physical fact
that such rotation takes place. It does
not, but only appears so; it is an il-
lusion, & Most sUrprising one, too.

I will endeaver to make this clear
by reference to Fig. 1, in which E rep-
resents the earth and Al the moon.
The movement thru e is such that
the arrow, firmly attached to the latter,
always occupes 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 o ils axis as it travels
around. But in this very act the ob-
“server will have deceived himsell. To
make the delusion complete let him
take 3 washer similarly marked and
supporting it rotatably in the center,
carry it around a stationary objeet,
constantly keeping the arrow pointing

|

I

this would be equally true of any other
portion of mass My as the sphere Al
shown i dotted lines, aml then the
part common to both bodies would
have to turn somullancously i oppo-

 ELECTROMASNETIC] WERTZ wWaAvES site directions. This can experi-
Bsiens NS ERRRVEVT S e ve | meatally llustrated in the mauner sog-
N R oy UNAECOvE RABLE " | gested by using instead of ome, two

overlappig rotatable washers, as may
be convemiently represented by circles
Al and Mz and carrying them arovnd
a center as E, so that the plain and
dotied arrows are always pointing to-
wards the same center, g‘?o further
argument is needed to demonstrate that
the two gyrations Gannot co-exist or
even be pictured n the imagination
and reconciled in @ purely abstract
sEnse,

The truth is, the so-called “axial ro-
tation" of the moon is a phenomencn
deceptive alike to the eye and mind
and devowd of physical meaning, It
has nothing in common with real mass
revolution characterized by effects

ositive and unmistakable. Volumes

ave been written on the subject and

Ny erroneotls arguments advanced
in support of the notion.  Thus, it is
reasoned, thai if the planet did not
e on its axis it would cxpose the
whole surface to terrestrial view: as
only one-half is visible, it srust re.
volve. The first statement is true but
the Jogic nf the second is defective, lor
it admits of only one alternative. The
conclusion is-not justified as the same
appearance can also be produced in
another way, The moon does rotate,
net 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

Tesla's World.-Wide Wireless Tranamissien of Electrical Sigmals,
Tesla's Experiments With 100 Foot Discharges At
Are Infinitesimal In Effect and Unrecoverable; the Recoverable Ground

Realization.
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jott. The ‘ tion of the latter immediately stiffens, being  show any measurable ﬁatgcninu in form.

: L Ve v at the <ame nime deformed by gravitational 2. 1i 3 planetary body in ats orbital move-

ne v as M v v me-  pull. The shape becomes perinanent upon  ment turns lhc. same s}gk towards the cen-

yani ( sther th which  cooling and <olidification and the smaller  tral mass this is a positive prooi that it has

been separated from the latter and is a true
sarellive. 3 :

3 A planet revolving on its axis i its
passage around apother cannet have been
thrown off from the same but must have
hieen captured,

1. The Fallacy of Franklin's Pointed

Lightning-Red

The display of atmospheric electricity bas
since ases heen one of the most marvelous
specticles afforded 1o the sight of man. Its
grandeur and power filled him with fear
amd superstition.  For centuries he attrib-
uted lightaing 10 agents rod-like and su-
pernatueal and its purpose in the scheme of
this universe remained nnknown to him.
Now we have learncd that the waters of
. the ocean’ are raised by the sun and main-
i tained in the atmosphere dehcately sus-
pended, that they are wafted to distant re-
gions of the globe where clectric forces
assert 1hemselves in upsetting the sensitve
hakance and causing precipitation, Whns sus-
taining all organic hife. There is every
reason 1o hope that man will soon be able
to control 1ﬁ'i's life-giving flow of water
and therehy solve many pressing problems
of his existence

Atmospheric electricity became of sg‘ecial
Sar. scientific interest in Franklin's time. Faras
) £orth ond dense inswialing o foyer fo scale e day had not vet annonnced his epochal dis.
s TRCBER NG g 07 A3 IR LOTNS OF 00 BN =g coveries in magnetic induction but static
3 « i2f nches / w  frictional machines were already generally

g A fy 3 "
A Sectlon of the Earth and 1ts Atmospheric Envelope ODrawn 10 Scale, 1t Is Obvicus That the used in physical laboratories.  Frankhn's
Hertzian Mays Cannot Traverse S50 Thin a Crack Between Two Conducting Surfaces For Any PO erful mind at once leaped to the con-

trin insulating
& an -

60°

SIS mies clong ecrihs surfoce

Considerable Distance, Without Being Absorbed, Says Dr. Tesla, in Discussing tha Ether clicion that fnctional and atmospheric elce-

Space Wave Theory,

we have expesimenmal evidence.,  Irrespecs
tive ol this exact n coincilence hwtween
the axtal and orhital pessods 4, i ataeli,

jor this 18 not the
vards which the
axial rotation of a
by lorces ex-
Even admit-
e coinci-
But when
satellites
the probalality be-

"IVI"'I"'IZ e
wrmanent "

16m 1 ey
I

ven advanced

n.  Accordis

he  Creat

cioned by La-

Me-

¢ been

I numental  1ecatise
the planet
ar
Nearly forty vears ago
Darwin in a masterinl
iriction fnrnished  mathe-
remmed  unccfutable, that
( separated from the earth

er central masses by

cetahlished theory has Leen

attacked by Prof. T, ), 1. Sec in a semark-

le work un 1the “Evolution of the Stellar
2 ems , 1 wl h

propounds the view
her .

al 1ellites have
I my

on

n the char

tricity were identical. To onr present view
this inference appears obvious, but in his
hass continues to move ahout the Jarger o my the mere thought of it was little short
one as tho it were rcigidly connected to it of blasphemy. He investigated: the phe-
except for pendular swings or librations  nomena and argued that if they were of the
Jue to varving orhital velocity, Such mo-  same nawure then the clonds could be
tion preclodes the possaibility of axial rowa-  drained of their charge exactly as the ball

ticn in the stricly physical sense. The of a static machine, and in 1749 he indi-
moon  bas vever spun arodied as is  cated in a poblisht memoir how this could
well demonstrated by the fact that the be done by the uvse of pomteg metal rods.

ot precize measurements have failed 1o (Continwed on page 723}

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

EAR™

MOONS SrADOW JUBT TOWCHING, SPREADEOVER THE EARTHS SURFACK
WITH INFINITE EPERD

PLANE OF DCLIPTIC § GHADOW
PASSES QUVER THE _BARYM
WITH ITS TRVE VIIOGITY

Tty SBACS

MOONS SADDwW LEAVING THE
EARTM AGAIN, REACHING INFINITE
LSRR LT SPELD

Fig. 8.~This Diagram lliustrales How, During a Solar E:llrn the Mgon's Shadow
l‘.\nsﬁu Over mc” arth Witk Changing Velocity, and Shoul Be Studied In Ceonnecs
tion With Fig. 9, The Shadew Moves Dawnward With Inflaite Velacity at First,
Then WItF 1ts True Velocity Thru Space, and Finally With Intinite Velecity Again.
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Famous Scientific Illusions

(Continued from page 694)

The earliest trials were made by Dali-

| brand in France, but Franklin himself was

the first to cbtain 2 spark by nsing a kite, in
June, 1752, \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 tears of joy.

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 hken electric poten-
tial to temperatore,  Imagine that sphere ¢
35 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-

Efficiency of Such a Reficctor nnot

Energy

g 7
The Theory Mas Bean Serlovily Advanced and Taught that the Radio Kther Wave
Oscillatiens Pass Around the Earth by Successive Reflections, é: l-luu Shown., The
nep

he more than 25 Per
ecoverable In & 12,000-mlie Transmission being but One Hundred and Fif-
teen Billlonth Part of One Watt, with 1,000 Kilowatts at the Transmitter.

the Amount of

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 Piatermaritz-
burg (capital of Natal, Scuth Alrica) no
lightning strokes ocenrred after the pomnted
rods were instalied. altho the storms were
as frequent as before. Experience has
shown that just the opposite i{s true. A
modermn city like New York, presenting in-
numerable sharp points and prejections in
rood contact with the earth, is strock much
more often than equivalent area of land.
Statistical records, carefully compifed and
publisht from time to time, demonstrate
that the danger from Jlightning to property
and hife has been reduced to & small pers
centage by Franklin's invention, but the
damage by fire amounts, nevertheless, to
several millinn dollars annually. It 15 as.
tonishing that this device, which has heen
i universal nze for more than one century
and @ half, should be found to involve a
gross fallacy in design and construction
which impairs its usefulness and may even
render its employment hazardous under cer-
tain conditions,

For cxplanation of this curious fact 1
may first refer to Fig. 3, in which 5 is a
metallic sphere of radins #, such as the ca-
pacity terminal of a static machine, pro-
vided with a sharply pointed pin of length
. as indicated. It is well known that the

erature 7. Then if another sphere of
arger radius, v, is drawn about the A

and the temperature along this mm’ﬁ
T, it is evident that there will be between
the end of the bar and its surmun%
difference of temperature T — T, wh

will deteemine the outBow of heat. Obvi-
ously, if the adjacent medium was not af-
fected by the hot sphere this temperature
difference would be greater and more heat
would be given off. Exactly 50 in the elee-
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

The medium around the

T
point of the pin will be at the potential
q q

q
the potential —,

and, conscquently, the differ-

N r- h
q q ah -

ence — — = eee——, Suppose now
r r+h gir4h) s

that a sphere § of much larger radius
R = nr is employed containing a charge Q
this dwﬁerg\}fc ot potential will be, analog-

onsly N Ao

. R(R+h)

principles of clectro-statics the potentials

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

Q =

According to elementary

R(R+b)
(C‘onlfnnrrl i poge ?30)+ )

nq in which case

Yow bemefit by mentioning the “Electricol Experimentesr’ when writing to adverrisers.
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FAMOUS SCIENTIFIC ILLUSIONS.
(Continned from page 728)

nqh

. i Thus the dif-
nrlnr +h) r(nr+h)
ference of potential between the point of
the pin and the medium aronnd the same

Fig. Tesla Sx&?‘-m the Fallacy of the

Frank‘ln Pointed Rod, Here lilus.

trated, and She that Uiually Such a Aod

Could Not Draw the Blectricity ln a Sin.
le Cloud In Many Years, The Density ef un
ts Indicates the Intensity of me

r+h
will be smaller in the ratio
nc-+h

the Jarge sphere is used. In many scientific
tests and experiments this impeortant ob-
servation has been disregarded with the
result of causing scrious errors, -Its sig-
nificance is that the behavior of the
pointed rod entirely depends on the linear
dimensions of the electrified bedy. 1Its
qoality 1o give off the charge may be en-
tirely lost if the latter is very large. For
this rcason, all points or‘pmjecllom 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 drawmi electricity from
the clouds. 1I 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 doud the distriba-
tion ts greatly modified, Thus in Fig. 4,

when

&
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the positive charge of the cloud induces In
the earth an equivalent {mm charge, the
density at the surface of the latter dimin-
ishing with the cube of the distance from
the statie center of the clovd. A brush
discharge is then formed at the point of the
rod and the action Franklin anrtdpatd
takes place. In addition, the surroundi
air is ionized and rendered
eventually, a bolt hit the buil
some other object in the vicinity, The vir-
tue of the pointed end to te the
charge, which was ngpermo&t in Franklin's
mind is, however. nfinitesimal.  Careful
neasurements show thet il wowld take
many fur: before the electricity stored
a single clond of woderate size mﬂd be
drawm off or neutralized thriv 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 d'vened vnlh damaging results.
Hut, vrhat important to note, it
invites danger a hazard on account of
tze hl)ah? nla;-oll,red mh::gh The
sharp point which was ¢t t uge-
ous and indispensable to its opeuﬁm.
really a defect detracting considerabl ﬂ'om
ractical value of the device have
pr ed c:t muc‘:l mmﬁ 'f,w: oefml;'m-
ning protector characteri y the oy-
ment of a terminal of considerable a1ea and
large radius of curvature which makes im-
ssible undue d:nsuy of the charge and
uomzatlon of the air.* s¢ protectors
oct as quasi-repellents and so0 far have

never been strick tho exposed o timce,
Their safety is expenmentally demon-
strated to eanl; exceed that mvmledrl:z
Franklin.

their use ’propeny WO
millions of dolhrs which i3
lost, ¢an be saved

111, The Singular uheoneepmn of the
Wireless.

To the popular mind this sensational ad-
vance conveys the impression of a single
invention but in reality it is an arg, the suc-
cessful practise of which involves the em-
ployment of & great many discoveries and
improvements. [ viewed i1t as such when 1
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-
crate them at high specds and far this pur-
pose I constracted alternators of relam'e!y

“Refer w0 the ('ktobw, 1914, issue of thie

nal wherein Ur. Tesa™ aew form of
Iightning rod was fully dnzriml aod ﬂhlund.

{Continned on page 732)

now annnally

alogy Whereby the Author Shows In 2
vor flustration be Considered &

Fig. 3
Dia qram Used to Explain the Fallacy of the Frankiln Pointed Ligh

Clear Manner Mow the
3 Heated to a Nlnn ocoru. and the Heat
Euape at a Known R

tning ﬂoc. aml an
racd May
m
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With the
sonsent of

« W bave prepared a genuine,

handiome  photograph, auto-
graphed in facsimile by the great
inventor, This photograph, taken

In Decowsber, 1018, was pased
especially for the cover desizn
of tbe February, 1910, hsue of
the "Electrical Experimenter”. It
shows Tesla as he & today, bold-
ing bls famous wiceless-lighted
globe. No advertichng whatso-
ever on this photo, except for the
autogroph, Size about ¢ x 127,
Ready for framing, A striking
picture of 1he world's greatest in-
ventor for your den, library,
laboratory, workshop or radio
station. Sent prepaid in strong
cardboard tube, Price $1.00.
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FAMOUS SCIENTIFIC ILLUSIONS
(Continwed from page 730)
high frequencies, The striking behavior of
the currents scon captivated my attention
and in 1889 1| started a systematic investi-
gation of their properties and the possibili-
ties of practical application, he first
gratdying result of my e¢fforts in this direc-
twn was the transmussion of electrical
energy thra one wire without return, of
which I gave demonstrations in my lectures
and addresses before scveral scientifie
bodies here and abroad in 1891 and 1892
During 1hat period, while working with my
oscillation transtormers and dynamos of
frequencies np to 200000 cycles per second,
the idea gradually jook hold of me that the

| earth might be nsed in place of the wire,

thus dispensing with artificial conductors
altogether, The immensity of the globe
seemed an  pnsurmonntable obstacle but

| after a prolonged study of the subject I

became satisfied that the undertaking was
rational, and in my lectures beiore the
Franklin Institote and National Electric
Light Associaticn carly in 1393 1 gave the
autline of the system 1 had conceived, I[n
the Iatter part of that yrar, at the Chicago
Waorld's Fair, | had the good fortune of
meeting Prof. Helmholtz to whom 1 ex-
plained my plan, illustrating it with expern-
ments, On 1hat occasion 1 asked the celes
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brated physicist for an expression oi opin-
ion on the feasibility of the scheme., He
stated unhesitatingly that it was practicable,
provided I could perfect apparatus capable
of putting it inte 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 18% advanced
slowly but steadily, making 2 number of
improvements the chief of which was my
system of comcofemated luned circnits and
method of regulation, now universally
adopted.  In the summer of 1897
Keivin happened to pass thru New York
and honored me by a visit to my laboratory
where 1 entertained him with demonstras
ticas in support of my wireless theory. He
was fairly carried away with what he saw
but, nevertheless, condemned my project in
emphatic terms, gualifying it as somethin
impossible, “an illusion and a snare
had expected his approval and was pained
and surprised, But the next day ;e re-
torned and gave me a better opportunity
for explapation of the advances | had made
and of the true principles underlying the
system | had evolved. Suddenly he re-
marked with evident aston:shment: “Then
you are not making use of Hertz waves?"
“Certainly not" 1 replicd, “these ore radia-
tions, No energy could be economically

, transtnitted 10 a distance by amy such

agency, In my system the process is one
of Irwe condnerion which, theoretically, can
be cifected at the greatest distance without
appreciable loss.™ 1 can never forget the
magic change that came over the illustrious
philoscpher the moment he freed himself
from that erroncous impression. The skep-
tic who would not believe was suddenly
transformed into the warmest of supports
ers. He parted from me not oaly tharoly
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 Herlz wave
sysicm,

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
illostrated, 11 the strokes of the latter are
efected in intervals of more than one hour
and forty-cight minutes, sufficient for the
transmission of the impulse thru the whole
mass, the entire bag will expand and eon-
tract and corresponding movements will be
imparted o pressure gauges or movalde
pistons with the same intensity, irrespective
of distance. By working the pump faster,
shorter waves will be produced micb. on
reaching the oppesite 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
clastic, and the frequency 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 ceude 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 inertia,
enormonsly magnifying the force of the
imprest impulses.  The receiving devices
are similacly conditioned and in this man-

For Home Charging of Storage Batieries
AUTOMOEBILE O\WWNERS: Eliminate your start.
ing and lighting troubles by the use of an F-F
BATTERY BOOSTER in your awn garage, with-
aut breaking any clectrical conpections or remov-
ing battery from car. Keeps your battery
100°% efficicnt and prolongs its lifc mdefinite-
Iy at a cost of about six cents a month,
Write for bulletin No, 12 today,

The French Manufacturing Company
Cleveland, Ohio U.S. A.

Parerind

< ner the amount of energy collected in them
APt 18, 190

vastly increasecd.

The Hertz wave sysicm is in many re-
spects the very opposite of this, To ex-
pkiin it by analogy, the piston of the pump
18 assumed to vilirate to and fro at 3 ters
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 Auid and almost the
whole work periormed results in the pro-
duction of radiant heat, of which an in-
finitesimal part s recevered in a remote
= locality. However incredible, it is teue that
y mentionivg the “Electvival Experimenter” whken writing t¢ adverfazers,
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the minds of some of the ablest experts
bave been from the begin nm‘g and still
are, obsest by this monstrous dea, and so
it comes that the true wireless art, to which
I laid the foundation in 1893, has becu re-
tarded in its development for twenty years.
This is the reason why the “statics” have
proved tu uerable, why the wireless
zhares are of little value and why the Gov-
ernment has been compelled to interfere.
We are living on a planet of wellsnigh in-
conceivable dimensions, :urrounded by a
Inyer of insulating air above which is a
rareficd and conducling atmesphere (Fig.
3). This is providential. for if all the air
were conducting the transmission of elec-
trical energy thru the natural media weuld
be impossible. My utl{iﬁpmmmts have
shown that currents of high frequency and
great tension readily pass thru an atmos-
phere but moderately rarefied, so thar the
insulating stratum is reduced 1o a small
thickness as will be evident by inspection
of Fig. 6, in which a part of the earth and
its gaseous cavelope is shown to scale. If
the radius of the sphere is 12147, then the
non-cenducting Jayer is only 1/64" thick
and it will be obvious that the Hertzian
rays cannot traverse so thin a be-
tween two comducting surfaces for any
considerable distance, without being ab-
sorbed. The theory has been seriously ad-
vanced that these radiations pass around
the globe by smecessive reflections, but to
show the absurdity of this suggestion refer-
ence is made to Fig. 7 In which this process
15 diagrammatically indicated, ming
that there is no refraction, the rays, as
shown on the right, wonld travel along the
sides of 2 polygon drawn around the sclid,
and Inscribed into the conducting gaseous
boundary in which case the length of the
side would be about 400 miles. As one-
half she circumierence of the carth is ap-
proximately 12000 miles long there will be,
rwzll:g. thirty deyiations. The efficienc
of such a reflector cannot be more than
per cent, 5o that if none of the enerpy of
the transmitter were lost in other ways, the
recovered would be measured ‘y the
raction (%)™, Let the transmitter radi-
ate Hertz waves at the rate of 1,000 kilo-
watts, Then about ene hundred and fifieen
billionth part of one watl is all that would
be collected in a perfect receiver. In wruth,
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 instrnmentalities
methods of my invention, For thi
purpose attention is called to Fig. 8 which
gives an idex of the mode of propagation
of the current waves and is largely seif-
explanatory. The drawing represents a
ar 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-
c:me point of the globe, It hardly need
stated that this is merely an ilhsstration
and not an fccurate representation in the
astronomical sense,
The exact Taw_will be readily understood
by reference to Fig. 9, in which & transmit-
1ing circuit is shown connected to earth and
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Increase Your Will Power

In One Hour

Author of This Article Tells How He Quickly Acquired ¢ Dominating
Will Power That Earns Hlim Betiveen $50,000 and $70,000 a Year

OUR YEARS ago a man ofiered me a

wonderful bargain. He was hard up for

money and wanted to sell me some shares
in @ young, growing ny for $1,000. Brsed
on the eagnings of the Company the stock of-
fered me was easily worth $5,000—in fact, the
man who finally bought the shares scld them
again in Ove months at & profit of $4,300.

The reason 1 didn't buy the shares was that
1 could no more raise a thowsand dollirs than 1
could hop, skip, and jump across the Atlantic
Ocean. thousand dollrs! And my income
only twenty-five a week.

The second chapier In my life began & few monthn
lster, when ssother It 1.
wired an imveitment ol $20000 dwring the St yrar.
? raied the money zauly, paxd back every penny 1 tore
rowed, and Yad 330,000 left ac the ead of the first
ear!  To date, in fma than four years, my business

s paid me a cleat peohit of over Bivonce and is row
eatrang betwerr 850000 and E7ance 3 . Yeu lor
twelve ysars before, the company been losing
money every year!

The nateral question for my reader o ask Is, “How
could you w £20,000 t0 (Dvest 10 & burisen which
bad peeviously been 3 failure, after Seing usable 0
borrow £1,000 for an investstens that semmed secure’
b ix a fxir queststn.  Andd the amywer can be given in
two Diete words— WILL POWER.

When the frst ition came to me | pasd it by
siiply becauss 1 dvdn't have the -fmeLnd couldn't
toerow s | want from oo frcod to the eext and all
tormed me down. Several reloied w0 talk baunew with
me a2 ol They all hied me pormmlly, and they adl
me sboot the kiddies. but when 1t came @ money
matoers [ hada™t 3 chanee,
time 1 talked to cxe of them. 1 pleaded orith them.
almost begged them everybady bhad theis “moscy
all tied wp in other isvestments.™ It was 2s ol ex-
oo, but I acc st meekly. 1 called it hard luck
But 1 kaow woday that it was nothizg in the ;
excepr my  lack of Will Power, o rather my weak Will
Power, which kept mw fcom getting what

1 was scared suffl every

wanted.

WlnnJ heatd that the man sold 1hos= shares at
Lma; 200, it secmed that my sorow covld not
freater.

S e at romit was ,'-nu :bml ;al ;ny walary
0 ut year =L low el greving
om.:‘y “Rard Inck,” 1 decided oo find ovt why | was
40 exsily beates (n everything | tried 10 ac it
Se trat there was m:ﬁnﬁ vital that made the
Between suecess and falure. I wamn't lach
ol education $or masy |Miterate mes me wealthy,
What was chis vital rk?  What wae this one thing
which successiul men and which T &id oot Bave!

1 bhegan w0 send

Partial List of books  shoar  pey-
Contents shcloss 30 ot
. & L N
b2 Grest TH thing 1 resd was 100
ng hﬁ%ﬂl o ‘v&-u'u " “;"5.,_ 'I.’z""’"
G . rochine NIty =
w ﬂﬁwu -n!hin.: n‘hn‘omld
0o me what to 1
M throw the malad lats des
Tiberata. tatrolled. pesuceme | Afrer

1evera I
meaths of  dizcour-
apng efiort, 1

nally encoantered a
beok ealled ' Power

Ded loes for Perfect

ol comeetrian. 7
a

ye  Thiaking, HReds

llo-mio w“m’n‘. ] of Cree ;-_‘I' w.l,}_" Prof.
e ¥ an 3mming
un&‘nm spakuat errars I )‘la'::h:!. The very
. title came o me as
n;'tm the mind all | ;u:k.mm {
opear beek
“ﬁ{’“‘”&%ﬂm wit amazed. 1
B:w% Lig Power, realized  that will
0 b‘%l 1he --'i'ﬁ n Cre- | pawer ;n '1'h vital
ative o Ipariiic One
seeen! Baliding Mind
R thing tat [ lacked,
':fnlmwﬂlllnoﬂmuu. Aed Bee in thu
Tioee to Twet yoer WL Book wore the very
lllr & Baong W Is Maester of Tuhes "’i‘“‘ ."g
3 ececies thraug
T e eTe s e i | which amyoee cauld
Tramlow. increase their  will
b-‘mnu Bluthade pae Senelepling ‘,w;,, E_.g"’]y i
N1 orig. | 1 page aftes
DA fat uving Wi Fower 1 | P2Rec  iachding
1ho Oang@ees of Lif

= 0. vuch amichks an
Pringloles of dedll o

An hour after I opened the book T felt Jike
3 new percon, My sluggish will power was
beginning to awaken. There was a new light
in my eye, 3 new spring in my step, 1 new
determimation in my soud, 1 began to see, in
my past, the many mistakes I had made, and
I I would never make them again.

I practived some of the smple exercses
‘n:z were more fascinating than any game of
cards or any sport.

2 A L U o atgu
wl-?;“hdnl:u .nve:-p)“ ml!ulvt y?o;.' :t: S\m
wrned inte 4 F50.000 3 year moasy maker, Instaad of

cnnpeg belore the mone propie, | won 1 ever
Ly sy sheer locce of wille [ would not e denicd.
And sy every acc and since then has been the

my traisang in will power,

Il am convinesd 1hat every man hae withls himwell
every eastntial quality ol sotcess except a itroag will.
Any man whe doubts thaz statement ieed only amas
lyae the succrselul men rows, and de wll Bed
himeell their equal, or their superice, i every way ex-
cept bm will power. Withowst 3 wrong will, education
counts for licth, mosay counts kor neshisg, oppoctani-
tien are useless,

L earnent’y recommend Prof, Haddosk's great work,
“Fower of WIH." t those who feel that success Is just
out of reach—in those who lack that something which

they cannot defme, yot which holds them dow
grind of a srall salery.

Never belore have business men and women nesded
belp w kadly as in thew tzying times, Hundreds

of resl asd imaginaty obslaches ont us every day,
and anly those who are masters of emaelves and vgo
succeed,  "Power of Will" as

their heads vp will

never beioee iy an abslute secenityean imTestment
i selfculiure which w0 one can sfford 10 deny himsell,

1 am aucheriaed 10 uy that any resdés who ceres to
examine “Puwer of Will™ for five days may do w0 withe
out -aq:dmu 'n:'y ;'m:q in .-“lin-u. hla‘ siver D:.d.b:;

pot leel thar your will power kas indren H

mhn a week’s mdn,u ¢ 00 not feed that this preat
Book supplies that one facuhy you need most to win
SUCoeds, reluss it amd will ewo nothing, Otherwize
seod only 53, the 3mal) sum asked.

Sorze few dosbiers will pooff a1 the idea of will power
Seing the founmsiskead of wealth, paition and every-
thing we are wriving for, buz the great mass of intel
Tigent men womes will at least invescigate dor
hemselves sendieg Jor the boak atr the licher's

. 0 am®sae thae amy book thit has dsar foc mov
and for ibaunzds of otherr—what “Power of Will"*
Yas decowis well worth § igari t s @ t
10 tote that Amoag the 230,000 ewners of *'Fower of
Will" are such  promioess oen s Supreme Court
Justice Parker; Wu 1;3 Fang, Ex-U, S. Chisese Ame

. MeKely of

N to the

bassador;  Gevw e, Nebraska:  Assictant
Powmaster-Geseral  Brint:  Genenal N': l:l’;-
wa, of Well-Farpo Espress Co; E. St Lewis;

Seanor Artkesy Capper of Kancae and thogunds ol
others.  In facr, wday “Powes of Will™ & just av ime-
Fortant, and as necessary 10 3 man's o weman's eguip-
meal for mcoen, 33 a2 dictionaey.  To try 90 succeed
wirthour Power of Will i like trying to do bytizess with.
qut A elephone.

Av your feet stee in will trainiog, | surgest im.
medate action in this marter beleer you, It i not
tven nocessdy to wiite @ letcer. Use the form below,
il you prefer, addressing it o the Felson Publishiog
Comgpony, so-B Wilenx Hiock, Mersden, Conn,, and the
book will come by return mail.  You bofd in your hand,
this veey minue. the berinning of a new era in your
Gfe. Over 3 million dollare has been paid for “Power
of Wil by peeple who sent l«{z i{ on {r:' rramination,
Can you; Ia jestice 10 yousse! itate sbowt sexding
in the coypoan! Can you doubr, bliedly, when you can
see. without x pemny depont, this womder-book chat
will increase your will power in owe howr,

The ron ol pager, printing and binding lus aleost
oubled dutiss he past theer yrars, in gpite of whick

Fowee of Will"” has sot been inceensed i peice, The
poblisher {eels that w0 greas a work should Yc“‘upn -
lowapwiced 25 gosible, but in view of the eoormous Ine
cream in the cost of every maeplactering item, 1he
precens edicion will be the lise sold 4t the present
pixe.  The netr editon will coat mare. | urge you to
wund in the coupes now.

_ : T a6l PELTON PUBLISHING COMPANY

to an antenpa, The transmitter beinr n ré:',%‘l Fhouieal,  Prrsosat B‘l‘.“,ﬁ"’m"?;'x » 30-B Wilcox Bleck, Moriden, Conn,
. LARY )

action, twe ehﬂccu are produced: Hertz IO MAXINS for Ap- Pomtr: Howe o Cuarte 1 Wil exntilne o oary ¢f “Pewve o8 U™ st yous rish

waves pass thru the aic, and a current Sewoey,  Imsctation, Sett- | srateate  Perteccly 1 pgree 10 remit §2 or remall book tn § days,

traverses the esrth. The former propagate panwusiy, Ceatentl L | How- w Guard

with the speed of light and their energy is ate, Agviont Erors i Lol

wurecoverable in the eircuit. The Jatter | | ™G5 SIFIFPNS 01 B0 | Fhoueht: How we T >

proceeds with the speed varving as the Serum: srinied Tomn. werk. i) PRt AT SR e e e R S

cosecant of the angle which a radius drawn | | TAme =gmis 2 Joesf Gemans | 00 L Bomigat

from any point uader consideration forms ine Pemozakiy. cley. State
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with the axis of symmetry of the waves.
At the origin the speed is infinite but grad-
wally diminishes until a quadrant is
traversed, when the velocity is that of light,
From there on it again increases, becoming
jofinite at the antipole. Theoretically the
energy of this current is recoverable in its
entirety, in properly attuned receivers.

Some experts, whom 1 have credited with
better knowledge, have for years contended
that my proposals to transmit power with-
out wires are shieer nonsense but I note
that they are growing more cautious ever
day. The Jatest 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 1 any individual receiver. But
this is far from being so. The power is
conveyed in only one dircetion, f{rom the
transmitter to the recciver, and none of it
is lost clsewhere. It is perfectly practicable
to recover at any point of the globe energy
enough for driviug an sirplane, or a pleas.
ure beat or for lighting a dwelling. 1 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 s as accurate now as
it has proved heretofore.

MOREY BCh cavhantrr l A C H
Boethl Taarth Pocis  Segeint Soten $34
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SHIP RADIO OPERATORS ASK
INCREASED WAGES.

Increased wages and the fixing of a
standard wage scale for radio operators on
vessels operating under Government direcs
tion was asked of the Shipping Board re-
cently by a delegation representing the Mar-
coni Radio Telegraphers” Association, The

a - - : :

rindi f MO radio operators included in the request made
- |r(|;; : E:’dhn‘gl ;a)n:’o ’B'uhf' 'l:"gr 27 “l&_’:s‘. - of the Board are those on vessels operat-
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complete withoul 8 BODINE gricding and buftor motar, ing in transatlantic and f waters, As

surances were given the radio representa-
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Heud eor bullctln N 399 giviag full Otslis of (bis handy mestine, would be taken under advisement for im-
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