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Tesla’s Egg of GColumbus

How Tesla Performed the Feat of Columbus
Without Cracking the Egg

ROBARLY one of the most far-
r-:-al.llnl,, aiul revolutionary discovers
jes made by M. Tesl 13 the so-called
ridafrag anagiectiy felid, This 1s iL dtEw
ETH!! '.'.f.llllll.Tfl.ll patifestadion of foreg
—a mammetic cyclope—proluang  sieiking

Fig. 2. lllullrﬂtlnu the Poly El'ﬂ.:lli:' Coll_and Ratating Megnetic
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phenomena which amazesd
the woerld when ey wers
first shown Ly ham Ir re-
antfits Trame the joint actiow
u-[ L O 1B0FC $,|I1"'I ILI.I:"HF:
currents definitely robated 1o
afie  another anl! creating
magnetic Huxes, wleich, by
their periodic rize nnd full
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icoonrding to a mathematical
law, ecnuse a cantinuoos
abafting of dhe lines of
force, There isa vast differ-
it _||:"I:u'|||'| Al oaf ||.Ii|'|.r||'
electro-rnapnel andd that -
vented By Tesla, In the for-
iner e l]rilll.':v are slationary,
in the Iatter they are macle
o whiel aroond at a8 furi-
ous rate. The Grst atiracts
a plece af iran and Il.n':'lﬂs. i1
rrli Illllq, 5TI.\.Illllll Stk ||; ik

gpan im0 ay  direstion ool

wiih iy _l\.||-_':_|:| |1|_'=|ir1_'||_ |||ILI A, when
Tesly was still o stwdent, le cosceived the
iex of the rornting masnedic feld mnd this
remnackable peinciple i@ enbodied e his fa-
mans mdiecian metor and system od trams-
nission of pewer pow in universal wse,

In thig jscue of the Ervemcas Expeg-
MENTER Ar. Teska g:m:: A rematkable ae-
comt af his early eTors amd trials 1s an
anventor and of his fml success. Unlike
ather technical adwances narrived at thrg
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Fleld Which Causad Copper Egges to Spin,
eLnil af ol Apparnius Showlng Coll Coenpneciions to Different Fhases.

'Iu:l::lr-:'l e:-:]rl:nl'll:1|1.1.|ll:ll'l the
rod&bing |r-'||‘: was "\lLﬂ:'|1 thie
worlke of scientific imagina-
tiam,  Tesly l:'Il."l.'l.'l.:]Lu.'l! and
p;;E;n:h-:] r.-:nli.rr:lir' in his
mind, tlis great #lez in all
s r]:::mls. Al 1|L1|lil.'u.|il.l|:|5
withou! mokicy one single
e perimend. Nog even the
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sl frst meeded was wsed,
When the various iorms of
apparatus he had devized
were tried for the fEirst tine
thiey warked exneily a5 hie
|1;'||'iI ;|'|I:1_|:;|'||'|_'E :\_||||I [E& I_|_'.-|L'
put sne forty fumlamental
patents covering the whale
wast remion he had exploced.
He nbizined the first rodia-
tions ain the sumuner of LESS
after five yvears of constant
amed imense haughl a6 the
sulgect and ten underloak




ROBADBLY one of the most tar-
reaching and revolutionary discover-
tes made by Mr. Tesla is the so-called
rotating wagnetic field, This is a new
and wonderful manifestation of force
~a magnetic cyclone—producing striking
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ig. 3. Insert:

Iustrating the Polyphase Coll and Rotating Megnetic
F Detail of Ceil Apparatus Showing Coll Connections to Different Phases.

with any speed desired,  Long ago, when
Tesla was still a siudent, he conceived the
idea of the rotating magnetic field and this
remarkable principle is embodied in his fa
mous inductton mofor and system of trans-
mission of power now in universal use.
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Field WWhich Caused GCopper

In this 1ssue ot the Errctricar Experi-
menTER Mr., Tesla gives a remarkable ac-
count of his early efiforts and trials as an
inventor and of his final sucecss. Unlike
other technical advances arrived at thru
the vsnal hit and miss methods and hap-
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Copzright, 1910, by B, P. Co,
Eggs to Spin.



March, 1919

the equeally difficull ask of F||1|.1|1|:., Lelicyers
i s discovery. The altermating current
was bt imperiectly understoad and lad no
stapidiimg watls ClipinncTs of clecteierans and
for a long fime Tesla ialked to deal cars.
Lmt, wlimately, his pains were r|.'|.l."'|r|:I|.'-'I
and early in ]ﬂa a company Jl..l.l'.h.ll.,, his
name was formed for the comercial ingro-
ductien of the invention,

e, Testa recemtly told the editors am
amusing  incidens o 1his  connection,  Fle
lzd approachel & Wall Seecor eapialist—
a prominent fanwyer-with a view of geeting
1'1| LI | .'I supgiort aned this pentlemai called
ina frieod of his, @ well-known engioeer
at he headd of one of the big carparations
in Mew \I.IIEL'l 165 =t §1fil 1he mberats ol
the sclioime. This man was a practical ex-
pert whao hoew of tlae fnilioees i Uee fndus-
trial exploitation of alternating surrente and
was distisetly prejodicsl to o poing af not
i.'.1.ril.'|:_; ¢y 0 '\.l.i'|||-q,"\-_- =one foEks. _-1|_t'.l_':
several eheconragnig conlerences Alr, Tesla
|.J.I|. I sparatioa. ["-erl.l'-urI:I leas Feard
of Egg of Coluntbus”  The saying
wows Bl st o ocerkwin dinner the grear ex-
plorer asked some scodters of his project
v balape am ep on its gisl. They tried
it m v, He then I:l.'-.lk it and qr.'u:ng: the
shell slizls ||'\.' ||". a rensie oy, aacde 1t sk
uprigzlL. Tinis may be a myth bt the fact
i= ihat he -was iqr.nnu'-'- an audienes Lu:,
Eanbiellng the I:_:"lll en al "‘-.| midi. and won her
stappeil.  There i 4 suspicion that she was
mare fmprest by bis pertly Liearing than

B il THIl.l ||||I| I'r:
o l.ll] o ‘h.'!l\. kigh I
g 3mme. Thes hhll:.' mr-.lI:E.
rd In difereat wape e warm
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L] PEA R O didifare laran
ey ‘worr cferabod u'llrvll
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dewizibed In bl ealifls
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eazillaler wng pal Blw lI-IrHll:-" he Falerriitr actialed
biy Ehe pliifei-Fiddganl l:ll!lnllHr\d b= Ak 110 wall clreuil, Be-
whFiE §lmpllanmenl maark gap dar Eae kigh knilad
extdlep creslk, lfhl:l Il:
Izenlen oondEEEr
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the prospect of his discovery.
Whatever it might have heen, the
Cneen pawned  her joewels ol
thres ships were equipt Tor him
ad 3o it lapponad that the Ger-
mans gat all that was coming to
them in thi=s war. Bot 1e retarn
ter Tesle's cerminiscenc: He sand
o Clrese itach, "Tha _,||I!| kanow ihe
stary of the L,I: r o Coluombosr™
0 econrse 1'I|¢l.I -eln'l "Wl he
continued, “whit if 1 contd make
an egr stand an the pointed cnd
without eracking the shel1?! 1§
vl eoild do thiz we waoki ad-
il Usat you had gore Colambuas
one better.”™  “And would vou be
willing o go ot of wosur way as
much as lsabella? “We bhave
na crown jowcly v paown," awid
the lawser, who was a wit, “but
there are a few docxis in owr
Buseleskiding mad we |||ip:|'-l |:-'.'|:|I Foiy
1o an extent.”

Mr. Tesla thiee sureceden in
CR wringy rhe areesrinm and per-
sl interest of these VETY buasy
men, exteemnely congsrvalive amel
reliactant to gBa imlo Aany oew ens
i=rprise, =u'.ll ithe rest was sy,
He areanged {or a demanstration
the following day. A romting
field magne was faskened ander
the top board of a wonden {abie
and Ale, Tecsla :I'l.u-.ll..ulJ i Coq-
per-plated eppr and several hrass
lzells  amil mvated  iran oiscs  for con-
vincing his prospective  associates, e
placed ek vz on the table and, to their as-
lomishment, it staod on end, e when they
donnd chat e was rapicly Spinming A3er
stypefaction was ooneplete, The brazs balls
and pivared dron dises in tuen weee ol siin-
ning rapidly by the rofating feld, to the
amazement af the speciators, }-.u BT
had chey fegained their compasure than
Teal was delizhted u.-nh thie questian: “ Do
you wang any ey Pt “Caolumbis was
iever dm oa worse predicament,” said  the
great inventor, who had pasted with his last
portrait of George Wasliogton us sefray-
i the expenses af the preparation, Before
the mesting adjourned he had & subsismtial
check in his packer, and it was piven witl
the assurarce et thers wis more o e
had i ihe same baik, That started the
ball folltite.  Tens of millions of horse-

er pf Tesla's indisction moters are nnw
g nise all over the world and e predus-
ricdl b8 mFsing ke a fload.

In 1893 Alr, Alhert Schewid, then Super-
iiteideit of the 1|-"."l.".-|:i|u.']|l.l|.1=.|.' Electric mmxl

. Co. constraucted a powerinl rotagiog
field ring with an egg made of copper, 2l
largee ehun ehat of an asieleh, for D
Tesla's personal collection pr the Chitegoe
Werld's Fzir, This picee of apparatns was
oire of the most attcactive naveltics ever
putilicly shown and drew enormoes eromade
cvery day, Subsequently 1t was taken 20 M
Tela's |.i|mr|||1r]. ainrl secvel there peremz-
nently tor demonstrs .||||-;_ |‘="|-'-|-"|i~. r-:rn:l I=he-
aomenn.  In bis experimonts 18 was pmac-
Excable &0 e ax |r|L...'I'. as AM Niarsep.
f:,:ur a short time, witl oLl o l.r'||l..|1||||., L
wires aid the cfects of the magnelic iozces
were wonderfully fnscinating to nhsesyvee.
Thiz i the very ring tnai

ll-'ll. £,

icited in the acoom
panying photeeraph {Fig, 1], giving a1 view
af Mr, Teela’s forimer labaratore at 4G
E. Houstan Steect, New York [t 15 shown
i deduil in Fir 3. .'I.I'l!l. ||t|_ ||||||]|_ |_|r l,l.'|||||-
ing i3 illustrated in diapram 1 Ifig. 3}.
Urimnally the two-phase arringement avas
provided o Me, Tecla dransfarmel iE o
the three- and [our-plase when desired, Oin
top of the ring was faetencd n thin eircalas
board, slightly  bollowed, and  provided
arcand its circomierence with 5 gunrd o
prevent the objectis from Aying o

Exvein mate interesting than the 5|||nn|1m
eop wie the exhibitien of plaestiey aoddo,
I this experiment one farge, and several

Tids phatairaih Fafiek

rlquuq- paclllafar =an
phelsgrapa wa balng 1!l-.-|-n
Baf emperbmeanil Iescar=y wark |0 debrminleg wbER wis Eesl SFRIERL

Tese o Tom

calbection ol
Ll l‘ LI} e i

Tac
nf me dislance sway when §
e Tulies mery Rligd wHh varieus gaoss

small Beazs Labls were wsually emplaved.
When the held whs enersized 1.|'| the lulls
wonld be set aj e, e Inrge one re-
maining in ihe cerder while ghe small anes
revalved around i like moons oot &
planet,  pradoaily  seceding amil  tleey
reached the outer guard aned raced atong
the same.

But the demanstration which mast im-
prest the sudicoecs was the simelaneons
aperation of winmerous balle pivated cdisee
amd other devices placed in all seris of
nositions and al comsideralde disfaneds frome
the eidafoer idld.  When the corrents were
turned an amd the whole animated with
nedicay, it preseited an unlorpeettalle spec-
tzcle. Mr. Tesla had many vacuam bulbs
in which small. light meeal discs were
mvedally arraoped on jewels and  thews
would spin anvwhere 1 the holl when the
Tl r'np[ WaE CNCEEEaeil

Komatine fields of E34H0 horsenower are
now heing turned out by the leadisg mnnn-
Pacturees and it iz wery likely that in the
neir future cajicities af 'IZI':HT.I hnrsepower
will ke -El'llg'llﬂ_l.'l"'l.‘l ;|'| I_|'||_' slec] a|||,l |_|I|;.-|_-r ir|-
diwsirics amd  ship progualsion by Tesh's
electric drive which, acoording o Seceetary
al il Bovy Dansels’ siswement, s proved
& pgreat shaboes,

Lot mmy etudent inteecsted in these phe-
nommesia can repeal all the classical expen-
menis af “Leala by :|n|.:-:||c:|1$.|l.'e APPEEATUS,
For  ilis FLLE L Bt Tl i LY |_||.|:| NS EsIry
lin :IIJ.L'I' | RLH | "\.Iill .-I'II" Epahilalim I‘rnl": mmn am
orilinary  small :Il.n': curreni motor  or
denams and 1o wind an fron ring with four

coils g inclicatesd |11 4I|.|5"'|||'| Fig. 3. Nn
particular rule need be given Cor the wined-
imgs bt it may e stated that he will Eet
the Test resulie if he will use an iran Tinge
af ecomparatively smol rectior and  wind
it WAl as mEy s |_." TR SO T T T T
Hicable,  He can heav ||l\. coipes |:.|.|.1 an
err Tt he shouled Tear @ minid that Tesla's
ezir is mot &s innecent as that of Coluinbais.
The worst that can happen with the later
is that it might he,—er—aver gipe! Ingt the
Tedla epp may explode with dishsticons ef-
trot because the copper plating is ope to
he hl'::-:l'.:l'll: 16 & ]I;l{l'l Leanperatitre l'!|'r;_'| 1]|t
indeeed enrrents. The =ensible  experi-
mwenter will, therefore, first sick ont 16e
comtenits of the cper—thos satisfvieg buoth
his appetite and thirst Tor knowledzge,

Decidon 1he r||I:I1|ir|R' freld oponfalme A

{Comlimned on Fappe BIE
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Big Money for Boys!

There is a wenderful opporormity righe
mow [or boys who like eleconcicy,  Boys
whao are am l:-itinuu and will train tht:.m-
selvesin BfKLlE tiimecan sLep inoo pmu ions |
Jitst as soan as they are roady. Good sl- |
aries arg offered o start wich splendid
chances for rapid promotion.

|

Far 27 years the International Geoenespomd-
[{[a ] E-II.']“:H!Ild have biees 'I:rj||||||3' 1J'_|I| [or smc-
cem in eleciricivy sl aver 300 wila sulsjects.
Thiy will belp ﬁ'nu prepare right a1 hame for
i r-a:iu'm in the lineof elertrical work yois like
best—or in ooy cther wark that appeals1o Yo
Thoasands of baye, through 1. C. 5. tmining,
have arepped indo fine johs, but never were
oppoTtunities o great @y B,

Letake I O 8. belp vou, Chonge gl work yoo Tae
beat i ks coupon bokow, cheo mark and meall e todey.
This desa’t sliipite yoz = the loaw, and |15 il Laing |
yall informarion thal 950 #ad yoes ez & oocedalial
carzew, ‘This da your claie, sl k=t ol ﬂjE by,
Mark snd mail ihia coopen momy,
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INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6179, SCRANTON, PA,
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EXPERIMENTAL PHYSICE,
{Contrmaed from poge B0G)

near the electroscope, we find 1that the elec-
troseope discharges rapilly.  The Hunsen
lame eoizes the aip VEry r'1|1:|r]|_-. A osimall
aquantity of radis-active matecial will dis-
l:'hﬁli.'l.' e electroscape very rapidly, show-
me that radio=aciice  weaderioly  Sage  fee
atatity lo JOMNIEE ke airn The laspger
We wnout of radipsaciive material the
faster the rate of discharge of the electro-
scope. A pmch o ‘ranmom Oxidl e the
electroscope chamher, will ionize the air o
:!'Hj:lilﬂ].' that the lead will fall |.'-I'.J.I.'|.i.l:|.|]:.'

1|‘--.-I:|.ntu.1|-.'u:|s_lé !
eperiment 113,

A tuird test for the presence of  mios
raclic-active sehstances iz Ui "Flaoreioeios
et —which some of them have upon
cerfiun compounds, espeoally A Yulfid,
Any of the subsiances which give ofl alpba
raciaticins. {(see figore 1020 will canss a
rine :Lll.ﬁ.-l.l soreen to flnoresce, 17 the
sereen is obscrved Uiew o sufficencly high
power magnifying lens, or microscope
{eny ten mr fidteen |||r|.|m:l|_-r|:| i T
tionk, the continvous solt glow of the zine
solfid seen by the nzked eve becomes, on
magrificntion, hundseds of |_11|'|.' s slses o
light, ol miltke the sparks ohtained by
sirtking flint amd  sieel topether.  Figure
100 shews the Spatharisoofe, whicle can e
casily made b the :I'n'.‘ﬂ.l["'r A b2 small
metal fube with a hole, 5, |1I itz cap. E
amdl F oare lenscs. © s the Huorescomt
screen on the cap of tabe B, I} is 2 small
particle of the radic-active substapee. A
practical use of the fluorescent efect of
alpha pardicles i familiar 1o &bl of us 0
the redisan pafnts, Ivminons dwls, et cotern
Tleese compownds cansist of specially pre-
pared zine sulfed, sixed with aboat 2,000
parta of radium bromid, or a radeo-active
compienil having an equivaleny of alpha-
ray activity,  Altho the period of half de-
Y of rclmwaot 1self s n.|r11:m.'c|.|l1:|.112|1.' 210K
years, see tahle R, the liminosity of the
l'l;llt'll'u}llhlﬂ Talls off, due 1o the Tace that the
SPE ENE Yrses Tis iun:'.'.r fe fimencace, bt
not hecavss the radiem gives ont, Some
speciicatioins (or luminons paiot, @s for
government work, stipulate that the zinc
sulfid and radio-active substance shall
b mised 10 dvich propareimis tiat the aver-
age wseful life of the paing will be from
Eto U0 vears,

The discov ery of radio. 1c1|1|1'l.' has given
us a vast fisld Tor researel sl as 5 sesal
the plysicist has been able 10 make sula-
lanic myvestigations, Afoms are _comseanily
cxploding and shoot ont as irngments,
the alpha and beta pacticles.  Alibo the
energy  liberated by these explosions s
fairly large, no diminucion In the welEn
isf e racliv-nerive sulisnee =g Been e
tected after the liberation of fhe energy
I 1, Themeon compuied 1har the disinge-
eration of ane pram aof lyelromen wanlil
liberate sufiicieny coergy o raise & anillion
tons J0 feet. See Fig 1030 If oaly ibas
vy el hie trapt, aml eeceont Fegearch
shows the possibility of it Garhiedd Al il Im
coal-honse pang would lase their jeb.
wha waubll nse ten tone of ceal when one
gram of hyvdropen would give an cqwiva-
et heating walue.  Table 102 gove: m
teresting dlain conceening the radig-aciive
substances,  Im cacl series the firse sol-
stance gives the sccond an disintegration
and thie geeand the third, cte, The aecoisl
colupin plves e kind of cadiatom goven
off by the respective subsiances and 1he lasi
colunn tells how Jeng it dakes cfor the
substance to disintepraie to hallf of the
ariginal amennt,  This half-peried means
st after 2000 years, for instance, ane-
half of the substance in question will have
digiiveprated.  Adfier 40K vears. one-lali
i+1 the remainder will have disintegrated or
disappeared, ete,, ecte,  The iefal lide of
iure FHacdinm i comjited from thes law to
Le nhonat 22 (00 yers,

[Ta by eoslienead)

Mlarch, (919

HISTORIC ELECTRIC SWITCH-
BEOARD AND DYHARMO,
{Continwed from puge 7530

ficld magoet type with surface wound ar-
mittueres, There are ||_||1r(' a nusmther of
these gensrators stll in existoncs i vir-
ol parks of the country, and in eribote 10
their designer, it shoull be said e they
perforim their duty '|1.'r|!.' well indleel, consul-
LTINE the trme at which I:I:u.'a' were bauili, for
thirty fo thiry-five yvesrs in the electocal
gl sty h=s, we might almosae AN, witnesi
the entire development of the whole scheme
of clectrical peneration, tranmsmission and
utilization of power, under the diveciarship
of sech wen as Edisen, Thomson, Howston,
Tesla, Westinghause snd Sprasuae,

The worden switch-toard, showst in the
'||||||I'|1|:|=|11|I riaitains feare E.nlur-.hl - field
heastats, amd it is |_:-q~.'_||'|i;r L fiote L[:_a: e
gec mouited on the face of the boanl m-
sbéid of i the s, as m l|:q:'\-e-.':r:|.'|l: day prac-
Lz —Flato fry FWichord Nelron,

THE TERLA EGE OF COLUTMBUS,
{ Crii Frmgied frome Fagre 7l

Tesla hiad other surprises for hic andiences,
which were cven more wondecful, 5o, for
stance, the cail on three legs, visible i
the foreground, was ysed 10 apeeate wire-
léad miabors, lakjps and othed devices, amt
the =piral coil §n the backgroond served oo
show  extenocdinary  high  potential  phe-
nanee, a5 streamers of great length

ULTRAVIOLET ENEEGY AND
ITS TIGE.

By M. Luckiesh, Physicist, Nelg Reseapck
Labavatorsy,

Simce thie discevery of uliraviclet s,
more than n cectury aga, their production
nnel prnpt'ﬂmg have been subjectsl 10 2
ereat deal of I"I'-l.‘\.tll..ﬂ.lll:ﬂl. However, not-
withstanding the extensive lilerature on the
cibifect we Eisy agree with Sheppard, who
savs i his ook on Plhoto-chemisiry -

“We are anly 01 the beginning of the con-
ecioies utEhization of the powers of lighs, as
distinct from ihe uncanscions enjovment of
them,"

Olwing to the many unique properties of
these invisikle paye, ey Sfe Extremely wal-
walble in ceram  sclentific 1n1.r'=.1||{:|:m:|15.
tests, and imlustsial processes, anel 0L ap-
pears ceeati, hat w |I:I|1 thae pragress of the
developanent of sonrces af uliravials rave,
and of medin fransparent to ieis, die owe.
fualness of wliraviolet encegy will be TRp-
|l.'|._'.I extemced. The prablesms s which 11|u5|_
umigue properties may be wiifized ame mani-
fold,

Ag o Hources :—These are miany sodrces
of ultravipler cnerpy. it few are powerfnl
cocirgh e e widely wsefel,  The ddend
saaree, which emiia 3 ¢ontmuous  non-
Tanded spectrum of high intensity thruou
the '..'II1.I:I'L wleraviele: reginn, doea ot e
Zome of the sousees are bere racked in
arder: mapietite are, old mercnry xee, new
igeréury aoc, and carhon are

The: Blse Manse are emits ultravioler -
eegy very dtrongly. 1t i a simple nwatier
b canstruct an sre which will emit altra-
violet  encrpy  strangly, pres ifled ||._-;|:-||-
cattrol 15 stisfactory,  An tron rod aned o
carban rad may be employeal sui:n:cm:.f.dl-.
jor the two poles, hawever twa iran rods
may answer the pierpose vooy well, These
poles may be kepl cool effectively Ty means
of hwawvy hrass or oopper sleeves, which
may le wound along e irom rods 85 the
latter ate consumed,

Uszes of Ulteavialey Rave:—lonmization of

air: power ful bactericidal apent @ kil germs
inwater: effect wpon animal tissee 1o
bronze the shan.  In iodustrin] proccsses

sch s acetvlens and are welding, which

are attended by powerful ultraviolet enerry,
there 15 a demand for eve-protecting i."|.'-I.H|:3

i benefl Dy menfioniep 2he

YElretrical Heperimcniee” pushen

erifing i

cdverfinerd.



