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Famous Scientific Illusions

By NIKOLA TESLA

N'ritten specially for the Elretrical Experinientor

ln this original and revelutionizing discussion, Mikola Tesla gives us lntnlthin.g: really new to think about, First—Docs the moon

rolate on its axis? Second

s the Franklin pointed lightning rod correct in th

eory A

operation ?

hird—Do wireless signals fly

thra space by means of ll'.h-l!-hﬂfﬂ Hertzian waves in the Hl‘lﬂ. &r Are ﬂ'lt}' Pprajpa ated thro the earth at prnlﬁ;l;luu; 1|'l|-|1-|':|l;I ||r_,I et LT ]

ef earth-bound oscillations?
greabest schentiata.

HE human braim, with all & won-
derful capabilities and power, is far
from being a faulfless apparaius,
Most of s parts mar be in perfec
working order, bul some are
atropfied, wndeveloped or missicg  alvo-
gether, Great men of all classcs and pro-

fra 1

it s Well Knswn That the Moon, M., &lwiys Turng the Same Face

Toward the Earth, E. os the Black Arrows Indicate.
Rays From the Sun 1lluminate the Masn In 108 Successive Drebital
Pasltions as the Unshaded Seml-circies Indicste. Bearing This In
Mind, De Yeou Belleve That the Moon Ratates on |

fesgmons—3cipntists, inventors, and hard-
headed fnancicrs—have placed themselves
on recard with impassible theories, mopera-
tive devices, and uanrealizable schemies.- It
s doubdiul (hat there could be u-!lnrl a
single work of any ane ndividoal free of

errof. THers is oo :
”I.ELIJI E‘i e t i"a !?'I“ - | InLpTmed i pae g YT PP ERE N KNI TD LT 1LY PRl TEITALTY T = mg;f?éﬁlﬂ?;h:diu;'
jirfallible b [ E
| v arla.l-l-v some £ Z  plement ong an-
E QR gver s cenfury and s hall the whole world, rdutated and cibkerwise, thought ket the =
cells or fibees are § F maon revoived around iis axis. Niholn Tesla in the pressnt highly in t'm" artiels dis- 3 other and science
wanking or unce- B preves that theary and will convinee scientists and sl others & dess = i cxperience are
- B M) " mo gnth ki = o
5 s “1‘ m" = Fer :hn!und: al years i was thought that the swm and stare revolved around the earth and = cnnlmuaf'lhirl elmi
resolt  al  kmpair- © &l kinds of experimental prools were lorndshed te substantiate this thesry. The Hlustrioes £ Nating Ia acies
ing judrment, & GCallles thomght diffe d sveryone taday krows thai the sarth revelves around the som. 8 and misconcep-
sefie ol - propee- 8 e it ls wilth Teala"s covery., Tealn sleo, in the second parl ol the presest paper, shows | tbons, much of our
w3 ; - us that the ameient and time-worn theary advamced by Benjamin Framklin az (o the Hghining & T Teclin
on, OT H0mMEe  F  condecter i natsobstontlall rect os viewed by Intter day mcigmce, It will eame as & abeek = present knowledge
ather faculiy, s Fvien o eiir profeasers i ghtning rod sctualiy = Ehe Liphimis ng ihe ba LE- is il incom
i tha hind d aily aids the lighining in Bitting the building, | il lete
T ceTiin The reasen in thal the lghtaing rod Belps in lonizing {making conducthvel the sarrounding mir, © and unreliabile. WL‘
ik E&T Mr, Tesla has deviaed o lightning comduetor with no peinte, and there ls no doubi o=l & fov s
eminently prac © ewer that kis theory is right, Seiemtisty the werld aver will achnowledge this very shoriby. 2 avie  SOpAEs i
tical, whose name In & third sectiom of the same paper Tesla explodes atill another pepalar ﬂ!hﬂ“. viz., that E mathematics which
i5 & hooesehald wireless waves follow the survature of the rarth when messa are tramsmitted, bet us say feom & copnay e o dis-
e a poind ia the Waited Siates 18 a paint in Euraps, In his revalutionary arguments, wopparted by © Al e
word, has wasted Iacts an well ms by loghe, Tesla shows why the currenis do net travel arouhd the carth bur = P = - fl
the hedt vears ol direcily thrw it In ather words, Tesla maintaine that wireless commumicstiasn & sccomplished § P r e FeAdOning
his biie B s ORLY :hm the medium of the sarth {tzelf, Hls contentlen seeme very mound, 1 it were not 3o, = ill.'i.'t of the short=
e N T R S et every wireless sintion, commercial er otherwise, do sway with i3 pround connestion. Mene © koo f
inury  dndertak- conld then sperate sy is well kpown, sxcepl perhaps aver very limited distamces. i cumblngs: ul Sym-
nE % celehrased P, Teilm's presemt article will wrouse world-wide comment dise te_ the reveltutionary © halic processes,
A T whilesophy cominined therein. ‘e e gure ofr readerd will apprecfate Mre, Tedla's moast tmely ©  we are afrten are-
'lr-alnh- B e e wnd dlnminatimg artiele on this hat little onderatood subjeet, i rested by deul
the direction of ar T T o ———— N 1] R TS0 {8

World.-famons conundrums these—questions whic
Dr, Tesla explains thess thras predominant scientific fallacies in & masterly way, 5o that evervone can u

clectric current according to a childishiy
siniple rule,  The writer, who was known
to recite entire volumes by hean, has never
besn able po retain in meémocy amd re-
capitulate in their proper order the words
designating the colors of the rainbow, and
can only ascertain them after Jong and la-

The Parabiel
ngidered as Em
Bellaved, the BMoom

sz Own Axls? Partlon aof the

¥ould Turn 5im

borions thoughi, sirange as it may seom.

Chur argans aof cecepiion, oo, are deh-
cient and deceptive,  As a semblance of hie
13 produced by a rapid suceession ol inanj-
mate pictores, 56 miny of our perceptions
are but trickery of the senses, devaid of

hove been answered in

& Earth, Ej the Moon, In This D

poge "'1’:- nes

many ways by some of the

reality, The greatest triumphs of man
were thos¢ in which his mind had to free
itself from the influence of delugive :p-
Eeira!h:cs Such was the revelation of
ddha that self is an illasion. cansed
the persistence and ceptinsity of ment
images : the discovery of Copernicns 1hat,

Flg. 2.~Tesla’s Cemcaption of the Rotatisn of the Meen, M, Arcund

emanstraticn Hypothesis, Being

ed | Bolid Mass, M. - Cammaonly
.:.."Thﬂ w-uul:l Be Ilnd—:ll;r True Fof 2

Part Commao
ltnl.lllr N "Oppoalpe™ mrnqglnm

comtrary to all observation, this planet ro-
tates wroimnd the sony the recozmition. of
Diescartes that the human being is an
amtematon, governed by external infiu-
ence and the idea that the earth i3 spherical.
which Ted Columbus 1o the hnding of this

continent, And
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e LTI e Tt o



February, 1919

cst inteligenees have becn unable 1o dipel,
Experimental science sell, mosi posinve
of al, iz not uniasting.

Iu the [ollowing [ dall eansider three
exceptiondlly interesting errors m the fn-
rergiretition aid application of physical phes
pomena which have for yeacs domivated
the minds of experts and men of science,

1. The IMusion of the Axial Rotas

ELECTRICAL EXPERIMENTER

vighot the disk will revolve oiats axis, such
movement does wot exist He can dispel
the illusion a1 ooee by lholding the washer
fixadlv while going arcmul, He will now
readhly see thar the supposed axinl rotanon
i onby appacend, the impressiodn Deing pros
duced by successive changes of pésitooi in
dpace

693

Pt mpire conviteing prools can be given
hat ithe moom does not, and caiodl revolve
ni its axis.  AWith this object W view atten
ton imoralled to Fig. 2, m wiueh both the
satellite, M, mud earth, E, are shown em
Bedded- fn a sehd mass, &y (indicated by
stippling ] and supposed to rotate 30 a8 ic
itppart o tle moon ils normal translatory

vebooity,  Evudently, if the lonar plohe
coilled rotate a3 commanly  belicved,

tion of the PN

It ks well known since the discovery
ol Galileo v ihe moou, in teavelling
thru space, always torus the same face
towards the earth.  This iz explained
Iy stating  that | while passing  once
arouind 15 mother-planet - the  lunar
globe performs just ane revolotion on
it= axis.  The spming motiom of a
beavesly body must necessnnly on-
dergo modifcationg i the covrse of
tiche, being ecither retarded by resist-
ancez intermal or exterial, or acceles-
ated owing to shrinkage and other
causes, An unalterable  rotational ve-
Tocity thro all phases of plamétiry evo-
lution i3 manifesily impossible.  VWhat
wonder, then, that at this very nstint
of s long existence oobr satellite
ghoul  revolve exactly 2o, and not
faster or slower. B many asirono-
mers have pecepted sz a plivsical fact
that such rotation takes place. It does
not, bt only appears so; it is an il
Iusiom, & most SUTPrising e, (oo,

I wwill endeavor 4o make this clear
- reference to Fig. 1, in which E rep-
rosenis (he earth and AL the moon.
The movement thre space is such that
the arrow, iirmly attached to the latier,
always occupies the pasition indicated
with reference to the eacth. If one
imagines himeell a3 booking down on
the orbital plane and follows the mo-
i bie will become convinced that the
moan dees urm o0 its axis as it travels
around, - But in this very act the ob-
server will have deceived himself, Ta
neke the delusion complete let him
take & washer similarly marked apd
supporting it rotatable o the center,
carry M around A stationary object,
constantly keeping the arrow pobling
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thiis wionld be equally true of any other
portion of mass M., as the sphere 3,
shown in dotted lines, and then the

art comammen io both bodies would
ave too wirn simeulioReonsly in oppo-
Jebe direciions,  This can be ‘experi-
mentally illustrated i the manner smg-
gpeéted by using instexd of one, two
overiapping rotatable washers, as may
be convenently represented by circles
Al and Als, and carrying them around
a4 center as E, sa that the plain and
dotted arrows are always ponting to-
wards the same center. No further
argumient 35 needed to demgnatrate that
fi o UYFALons cannol co-eXist or
even le pictgred an the imagifagion
and recouciled in & purely abstract
SETIRE,

The truth iz, the so-called “axial ro-
tition” of the moon & a phengmeicn
déceptive ahke to the eve and mmmd
aritl devold of physical meaning, It
has nothing in commoen with real mass
revolution characterized by effects
positive and  unmistakable,  Volumes
have heen written on the subject and
many erroueots arguments advanced
in support of the notion,  Thas, it is
reasomed, thar il the planet did wot
tHFn ofl its mxis it would. expose the
whole surface (o terrestrial view: as
only one-half 18 visible, it wewsf re-
volve, The first statement 15 troe biil
the logic of the second is defective, for
il adongs of ooly one alterpative,  The
conclusion is-not justified as the same
appearance cin also be produced - in
anather way. The moon does Totate,
oot on fts 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 1o his bodily

Tesla®s World-Wide Wireless Transmission of Electrical Signals, A& Well As L
Reallzation. Tesla's Experimenis With 190 Foot Discharges &t Poteniials of Milllons of Volls Have Demonstrated
Arg Infinitesimal In Efect apd Unrecoverable: the Recdwerable Ground
t and That the Laws of Fropagation Lald D-own

Graduaily Beginning to See the Ligh

Wi and Power, Is Here Hilugtrated In Theary, Ana
That the Heriz

Radia Engingers Ars
Tegld Over a Quarter of & Century Apges Ferm the
Renl and True Basis of ALl Wireless Transmlssion Ta-Day,

Whawes of Tesla Fly “Thru the Earth™.

a mass i3, howewer, the existence of

and
SIVEE
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A Epctlon of the Earth and 11e Atmospheric Envelope Drawn 18 Seals,
Crack Beltw=en Twa Coanductin
Censiderable Ciatance, Without Being Absorted, Says Dr. Tesla. In Dlacussing the Ether o,
Wave Theory.

Hertrian Rays Cannot Travarse 5S¢ Thin a

Space
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tirn of the lurer immediately stiffens, being
the =ame pme defarmed by sravitational

i
e
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snow any measurable fAattening in form.

2 i 3 plnetary body in its orbital move-
ment turns the same side bowards the cen-
tral mass o is 4 positive prood that it has
|u:|‘::I separted from ihe latter and 14 a true
= 3k I.'\..

3 A planet revolving on s axis in its
pazsape around another cannot have been
thrown off frem the same boaft most have
been captaced

II, The F:]lar:.].l of F‘pan]in‘u Pointed
sgh'tnmg

The display af aimospheric tlELlI‘IEI-‘l}' has
since apes heen one of the most marvelons
spectacles aforded to the sighy of man,  Iis
grandenr and power flled him with [ene
and superstition, . For centuries he attrib-
ated hghtning to agenis god-like and su-
pernetural and its purpose in the scheme af
this wuiverse remained uoknown to him:
Mow we have learned that the walers of
the ocean are raised by the sun - and . main-
tainedd  in the atmosphere  delicately  sns-
o pended, that they are waited 1o distant re-
pions nf the globe where clecteic forees
azsert |hemsclves in opsetting the sensithye
halanice and causing precipitation, thus sns-
tainimg all nrganic Kfe ere |t every
repson fo hope that man will soon be able
to comtrol this Dfegiving Aow of waker
and thecehy salve many pressing problems
of hes existence

Afmosphcric electricity beeame of special
seieniihe mterest i Frankiin's ilme Fara-
day had not yet anneunced his epochal dis-
coveries in magnetie mdoction ol st
frictional machines were already generally
predd o physical laboratories, Franklin's
powerful mind at cnce leaped to the con-
shon Lhat {rictional and stmospherse eloc-
tricity were Wentical, To onr present VIEW
this inference appears obyvions, but 0 his

The shape becomes permanent upon
and  solidiheation snd the smaller

Taing -

Benge S
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L
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iy Iz Dbvicus That Lha
Zerfaces For Any

e, rirntal evidence: |r-r:-,;-r--r. mass conlitnes o move sbout the larger o oome the mere thonghl of it was little shory
e ok z --|r-||.r|.._e wiweet  one as tho il werd r.nil:" ceovnected to it of blasphemy. He investigated the phe-
wil 15 is in kisell, e pendu |1r swinzs or hibratns  pomena and argeed Uian af they were of the
; R g Ry irving arbital w-u.n-. Stich mw-  wume  mature, then the clonds conld be
: enndinian: 1owards  which  the celiiiles the posst of axtal rotas  deamned of theie charge exactiy as the hall
iriypl enling -Any axial potation of-a  ten g the aiedeily :ll_'.'-ll.".Ll sense. The  of o static machine. and in 19 he dndi=
; forces oxs M has never :pun atenid as s cated dnoa publishy memaoir how this could
g1 admi well domonstratcd by the fact that the  be done by the wse of pomted ‘metl rods;
ihe eninci= sl precise measorements bave Fabled 1o (L erimucd ou poge 738)
Bt when
Wb the =aiellies HMODE OF PROPAGATION OF THE
1 th v, the prabability  be- CURRENT FROM THE TRAMNSMITTER
T afin 8111 ! THRU THE EAHTH
heee thedres have been advaod
] || 3

ilies | T.I-|_.
ceatisg VBE-
have heen

ETICTEL T

iecrmies I upire furable,

from the =artly

theary has leen

; £ Sewimar e
1k AT Yutson-af the Siellat
P i ol ph Ve

COLEET iR

.
|
he
o ther
L ubtedb placetd aml sielliies have
i hnth w and, i1 my opin
i nil arnil asteriain Lhe char-
1 heir bict The followi W
|
[ v
| -1 f ] 1 T
I-' )
: ]
I i o A § . il i [}

FOONS SHADDW JUBT TQUCHING| S8PREADECVER THE EARTHE JWAFACE
WwWITH INFINITE SREED

FLane OF BECLIBTIC 4 EHADL‘A'.-'\-
FARSES OVER. THE EARTH
WiTH IT'S TRUE YEURCITY

THRY SPACE

ME SrADDW LEMING T
I‘.-:| TH A0A N, BEACHIYE INFINITE
o AR ED

Flg, §.—This Dlagram liustrates How, During & Solsr Eclipss, the Moon's Shadow
pa'::.,e; I:hr:: u-.; :rl..h With Ehanging Velocity, and Bhould Be Studied In Connec-
thon With Fig, 9. The Shadow Moves Downward With Infinlie Vilacity al Flrax,
Then Witk Fts True Welaglly Thru Space, and Finally With Infinlte Veloclty Again.
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I[Em:lflﬂtd' from page G )

The earliest trials were made by Dali-
brand in France, but Franklin himself was
ihe first to obiain a spark by using a kite, in
Jume, 1750 When these atmosplieric dis-
char maniiest themselves today in oor
wircless station we feel annoyed and wish
thmat they would stop, but to the min who
discovered them they wars of jov.

latter has the pru]:mrty of quil:H:r dissipat-

ing the accumulated nta the air.
To examine this acticn nlrfe Iught qf-p-gl”!-
=

ent kxowledge we mni,r
tial to temperature. rmgm: thnl sphere =
15 heated to le:?'i gnd that the pin or
metal lsar is & periect c.mdn.r:!nr of heat so

that s extreme end is 20 the w-um:.

The Theary Has Be=sn Serious
Oscillations Pass Around the Earth by
Efticien of Such a Reflector Cannot
Energy coverablie tn &
teen BUllonth Part of

Fg 7
Advanced and Taught that I:hl- Ft::lln Ether m

Success|ve Flaflections,
he more tham 28 Per

=mie Tranamizsion belng but One Prlll'lﬂr!f Fif-
watt, with 1,000 Kﬂmll'l at the Tran I.'I:H"..

"t.""s.."".ﬁ*;.n?ﬁ

The lightning conductor jn s classical
orm was invented by Benjamin Fraoklin
in 1732 gnd immediately upon its adoption
roved a success to 3 degree.  As usual,
owever, its virtoes were often exagger-
ated. 5o, for instance, it was seriously
clasmed thar in the oy of Piatcrmaritz-
burg (capital of Natal, Seuth Alriea) no
lighining strokes scourred after the pointed
rods were installed, altho the storms wers
as {reqoent as befare. rience has
shown that Eult the opposite ia iroe
modern city like New York, presenting in-
numerable sharp pomts and projections in
good contact with the carth; s strock m
more often thin Equil.raltm area of
Statistical records, carefully compiled and
publicht from time (o tome, demonsirate
that the danger from lightming o property
and life has heen reduced to a small per-
centage by Franklin's invention, but the
damage by fre amounts, nevertheless; to
several millinn dollars annwally, It i3 as-
romshing thal this device, which has been
in upiversal wse for more than ong century
and a half, should he found te involve a
gross fallscy in deésign and construction
which impaics its nscfulness and Iﬂg EVED
renider i1s cmpioyment hazirdous ander cer-
tain conditiong.

For explanation of this corbous fact 1
may first refer to Fig. 3, in which &+ is a
metallic sphere of madius r, such as the ca-
pacity terminal of a static maching, pro-
vided with a sharply pointed pin of length
I, as incicatsd. It §5 well known that the

erature T. Then if another sphere

He B

ﬂnf" radius, m, is dlglﬂwn mm t
mﬂmma tins
T it = evident that lheg: will e iy

the end of the bar and its surrou
difference of ¢ rature T — T, wh
will determine the ootfow aof hul:. Obi-
w:!:r if the adjacent medivm was nol af-
ed by the hot sphere this & iiire
difference wouid be ter and more heal
would be given off, Exactly so in the

tric system.  Let g be the | mnhbr the
charge, then the sphere—an o its
great mduetiﬂh.' also the pl.fl—'!l‘] be at

q
the potential —.  The medium around ﬂ!’lt
noint of the p-lrt will be at the mtﬁf

"B

q ! |
—= and, consequently, the differ-
an r+h
q q L
e —— = Suppese mw

r 4k rir +iﬁ
ihat a sphere 5 of much larger nﬂim
R = nr is employed mnmmnn a e 0
this d:ﬂ‘err.nm of patential will be, a

RIRAH) ing to elementary

prnciples of electro-statics the potentials
af the twa nsph:rur.?-:nd t.!n" -n::lll E?:‘m i

=

ously

g in which case

RiR
{Contimued on page ?;{i}}-l-' i

mentioning the “Electrical Esperimenter” when writing fo adicrfirr.
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FAMOUS SCIENTIFIC ILLUSIONS.
{Continued from page 7Z8)

ngh 3t gh
nrinr - h) rinr+h)

ference of potential between the pomk of
the pin and the medium arownd the same

Thus the dif-

EL]

. T | e Fall I th

Framiiin Poted "E.gn'»!:-:g Rod, ﬁunlﬂrt

trated, and Shows that Usual Hu:h a Rod

e in. Thens, anoe. The Boiaity of the

ois Indieates the Inten lﬂr -l' the a;lll‘iﬂ.
r<4h

will be smaller in the ratia : when
nr—h

the large sphere is vsed. In many scientific
iests and experiments this smportant ab-
servation has been disregarded with the
restlt of cawsing serious errors, It sl
nificance is that the  behavior of t
pointed rod entirely depends oo the Irura.r
dimensions of the electrified body. Iis
q'ua.hn' 1o pive off the charge may be gn-
tirely lost il the latter is very large. For
this rtj_'hnn, all pn-l.-utl. nr{prnjer_umn an the
surface of o conductor of such vast dimen-
sions a5 the carth woold be quite inefective
were it nol for other influences,  These
will be eluddated with reference o Fig, 4,
in which our artist of the Impressionist
schoof has emphasized Frapklin's motion
that Wiz rod was drawing electricity from
the clouds. If the earth were not sur-
mounded by an aimosphere which is gener-
ally oppositely cha it wou have,
dcﬁpllu all its irfregularities of surface, Jike
lshed sphere, Dot owing to the elec-
rified masses of air and cloud the distribn-
tion 5 greatly modified, Thes i Fig 4,

February, 1919
oo b i S B

density at the surface of the latter

ishing with the cobe of the distance from
the statie center of the cloud, A brush
discharge is then formed at !Imjr:ill!l'.r.ﬂilmL
rod and the actien Franklin anticipated
takes place. ]:'- nddrﬂn-'l.thehmmd ;
air b5 tonized and

eventually, a bolt L?ﬁd the Iiuilhn; or
some other object in L Tha I'Jll'—
tie of tll-l 1I'I|‘rﬂ end to

H { {3
cha was sppesmest i s'ﬁi'-mma :
m:nrligh'a‘:'r however, inhnivesimal, e il

mﬂmmm: shiow Hhat it wﬂ.ﬂ
iy & Hie Hﬂ‘lr:m.l‘j ato re
a gingle ul_[ soderale seer
drasm off or neutralized thra fuch 8 |
rn nwdnﬂnr The grownded rod |
ol :t rcmm:-_r. o nmugnl;ﬂlf
charge iz diverted with :
Eat, what §5 « i

imvites danger an hmr-d ﬂn

e fallacy invobeed in its
sharp point which was dmngﬁt
ons and indispenzable to i3 oper
teally a defect deqracti :nﬁ!ld:r
tlu ractical value of

d a much ﬁnprnwd i'
:urg projecior rizcd ;
ment of a of mnnldu' ‘@ies
|I.'rg;tml"ll:1llll d:: xﬂmul“t?'lldll;hw 't
& um iy o e charge and

mza‘tlnn ol thun:il.ry' These jm‘-&ﬂnﬂ‘-
act ar quas-repellents and 5o haee
HEner bi-m mud tho exposed a e,
Their s experimentally  demon-
strated to ?:tll;tkﬂwﬂ that invented 1
Franklio. ir uq JropeTty W
millions of which is mow annu
lost, can he !I'l'tﬂ

IIL The Singulnr_llimmlhn of the

To the popular mind this sensational ad-

vance cofiveys the impression of a single

invention bat in reality it is an adf, the suc-

cl:I;:ful pmim: of which m;rulm the em-
L L
Fasprovenents, ‘1 viewed 3t 3 auch wi .Tn.;f 1

ook 1o solve wireless problems
it is due to this fact that my Imi?u hﬁ
underlying iples was clear
ml'III 'ﬁ'“ i development of in
mn l.'-‘ﬂﬂf-iE £ fl ¢ w =
duction metars it became desirable to op-
erate them at high speeds and I'ﬂr'thnjur-

pose | constructed slternators of !:;le‘l;r
TVHcle he Doiobrr, 10 [-u thii
nal wla;'zm i.l.l'r Teala™ new o l'! a? ol

lightndrg e wlu fmlly ﬂurrid l-d ilhasirated.
(Conrmned om page 732}

ﬂll?rllﬂ Uﬂﬂ 1o

Fig. 3
Explain the Fallaty &f tha FI'#'I'H!III Pnlm.ud Li

nal egy the Author Showas 16 8 Clear
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