1919

112 ELECTRICAL EXPERIMENTER June,
O T T DU B R T A R T T R T T T A S T T L I

|58

8

=y

My Inventions
By Nikola Tesla
V. The Magnifying Transmitter
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1 realize
tluences

in this exciting
Suddenly a ball

dering into the

c¢oil and never

first time.

Scrapping the World's Engines.

“Lionhunters”
asked me which of
coveries | prize most.
a few technical men,
very able in their spe-
cial departments, but
dominated by a pe-
dantic spirit and near-
sighted, have asserted
that excepting the in-
duction motor 1 have
given to the world
httlc ot practical usc.
This is a gricvous
mistake. A new idca
must not be judged
by its immediate re-
sults. My alternat-

ing system of power transmission came at a psychological mo-
ment, as a long-sought answer to pressing industrial guestions,

S I review the cvents of my past life
how
that
An incident of my youth may serve
to illustrate,
managed to climb a steep mountain, in com-
pany with other bovs.
decp and a warm southerly wind made it just
snitable for our purposc.
selves by throwing balls which would roll
down a certain distance, gathering more or
less snow, and we iried to outdo one another
sportl.
was
seen to go bevond the
limit, swelling to enor-
mous proportions until
it hecame as big as a
house and plunged thun-
valley
below with a force that
made the ground tremble.
bound, incapable of wunderstanding what had
happened. For swecks afterward the picture
of the avalanche was before my eyes and I
wondered how anything so small could grow
to such an immcuse size.
time the magnification of fceble actions fas-
cinated me, and when, vears later, I took
up the experimental! study of mechanical
and electrical resonance, I was keenly in-
terested irom the very start.
had it not been for that carly powerfut
impression, | might not have followed
up the Httle spark I obtained with my
developed my
best invention, the true history
of which 1 will tell here for the

have often

subtle are the in-
shape our destinies.

not be long delayced.
Onc winter’s day 1
example.
The snow was quite

We amused our-
lar conditions.

J existing machinery;

This Photograph Shows
the Famous Tesla Tower
Erected at Shoreham,
L. I, N. Y. The Tower
Was Dismantled at the
Outbreak of the War. It

Note the Huge Size of
the Structure by Com-
paring the Two - story
Power Plant in the Rear.
The Tower which Was
to be Used by Tesla in
His *“World Wireless,"

Was 187 Feet High. Was Never Finished.
The Spherical Top Was Jllustration Opposite
68 Feet in Dilameter, Shows It Completed.

I locked on spell-

Ever since that

Possibly,

'F?b"u‘i—;' e,

P

Not

my  dis-
This depends on the point of view.

engines

MAGINE « nian a century ago, bold enough to design and actuully build a huge tacer
with whicl ta transmit the human veice, music, pictures, press news and even poicer,
thra the earth to any distance whutever isithout twires! He prabably would have been
hung ar barnt at the stake. So wihen Testa built his famous tower on Long Island he tas
a hundred years alicad of his time. And foolish ridicule by our lawter day arm-chair
“savants,” does nat in the least mar Tesla’s greatness.

The titanic brain of Tesla has hardly produced a mare amazing wonder than this
“magnifying transmitter” Contrary to papular belief his tower wos not built to rodiate
Hertzian waves inta the cther. Tesla's svstem sends out theusaads of lhorsepower thre
the earth - he has shown experimentally how power can be sent without wires over dis-
tances from a cantral point. Nor is there uny mystery about it how he accamplishes the
result,  Ilis historic U. 8. patents and articles describe the method used. Tesla’s Mag-
nifying Transmitter is truly a wodern lamp of Aladdin.

EDITOR.

Copyright, 1919, by E. P. Co. All rights rescrved

Mr. Tesia's orticles staried in our February issuc
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and altho considerable resistance had to be
overcome and opposing interests reconciled,
as usual, the conunercial introduction could
Now, compare this situ-
ation with that confronting iny turbine, for
One . shonld thiuk that so simple
and beautiful an invention, possessing many
features of an ideal motor, should be adopted
at once and, undoubtedly, it would under simi-
But the prospective effect of
the rotating field was not to render worthless
on the contrary, it was
to give it
value.
itself to new enterprise
as wcll as to improve-
ment of
turbine is an advance of
a character entirely dif-
ferent. It
departure in the sense
that its snccess wonld mean the abandonment
of the antiquated types of prime movers on
which Dbillions of dallars have
Under such circumstances the progress must
needs be slow and perhaps the greatest im-
pediment is encountered in the prejudicial
opinions created in the minds of experts
by organized opposition.
day I had a disheartening experience when
I met my friend and former assistant,
Charles F. Scott. now professor of Elec-
trical Enginecring at Yale,
seen him for a long time and was glad

to have an opportunity for a little chat

at my office.
naturally cnough drifted on my
turbine and 1 became heated to
a high degrce.
claimed, carried "away by the
vision of a glorious future, “my
turbine will serap all the heat-

additional
The systemn lent

the old. My

1s a radical

heen spent.

Only the other

I had not

Our conversation

“Scott,” 1 ex-

the world.” Scott

stroked his chin and looked away thoughtfully, as thongh mak-

ing a mental calcula-
tion. “That will make
quite a pile of scrap,”
he said, and left
without another
word !

“Aladdin's Lamp'.

These and other in-
ventions of mine,
however, were noth-
ing more than steps
forward in certain
directions. In evolv-
ing them 1 simply fol-

lowed the inborn instinet to improve the present devices without
(Coniinucd on paye 148)
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THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE
LOOKED COMPLETED. FROM I[TS APPEARANCE NOBODY WOULD INFER THAT IT WAS TO BE USED FOR THE GREAT PURFOSES
WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE.
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They replace steel
phonograph needles!

ONORA Semi-Permanent
Silvered Needles are for use
on ALL MAKES of steel needle !

records. They play 50 to 100
times, mellow the tone, are more
economical, more convenient,
save constant needle changing,
and increase the life of the
records. 1

THI IHSTRUNKINT OF QUALY

SOTIaTal |

CLTAR AS A BILL

oy ——

Semi-Permanent Si]ver('d

NEEDLES

Study these microphotographs,
Fig. A shows an ordinary steel
needle after playing one record.
Notice that the point is worn
off. Fig. B shows Sonora Needle
after playing one record. No
i wear is perceptible. Fig. C
shows Sonora Needle after play-
ing over 50 records. Needle has l

worn down, but is still in splen.
did playing condition.

3 Grades: Loud—Medlum -Soft
Jc pereord of 5. 1a Canada $c.

Sample Sonora Needle will
be sent FREE on request.
Write for it roday. Note
how many times it plays,
Suuuara Phonograph S
Coampanyg, Je.
GEORGE E, BRIGHTSON, [I'kesipext
279 Broadway, Dept. G, New York

Sales :

Toronto: Ryrie Building

CAUTION! Bewars of simllarly eon-
structed needles of Inferior quailty

Send Onl 12c¢
{Stames or Colnl
And I will send rou a copy of my valimhle I
booklet.
“Hints to Music Loving
Owners of Talking Machines"’

Tells you how fo take care of your waeline and
recurds, preseese the Jife of both, and glves wtesen
Poinlers o laprvve the tune of your Imstrument and
Inerease Sour enjoyment of 1. Thstruels on the core
of the molor, cleaning, spred adjustnent. care of rhe
ueedles—in fael every thing you shoulld know. xend
12¢ todsy ond the booklet wil coine by return uall,

J.H. ELLIS, Box 882, Milwaukee, Wis.

Patenteo & Manutycturer. EIlIs Harmonlous Reproducer

You Can RENT
This Phonograph
an our few plan! £10 [uts this Young's
Superior Phonograph Your huwe on 30
Days® Trial! P’lays all makhvs of dfls revords,
Cabinet tze. 47 o, Wigh. Kintal opplirs on
purrhase.  $125 Value for $62,%0, \Write for
detalln of greatest plsraph bargall, ever
offered. Ofter Limlled. Wrile Today.

YOUNG'S SUPERIOR PHONDGRAPH
62 W. Madlson S1.  Dept. P26. Chlengo. (01

Get Thls Gar

And the AGENCY
In YOUR Verriiory

Drive
uUl"l:R. new | 1919 Blreb(
money thnI lun B W

g

Beighbors. They are runy w.8 zxilﬁunt N
Cubrantesd. Frompt ehipments. eruquiek lwlultlolom.ﬂoo.

BIHCH MOTDR GAHS cmcnco 81 Madison SL

s ILLINCIS

?'.-
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The Oracle

CCotinued from page 1409

as thie dimaram shows, Those soa show in
vour letter are net correct, tor they give
like polarity on each pole, whiclt i~ wrong.
We have o data em the starting coil di-
menstons, bt von can arrive at this by
experiment, or celse Iy zetting in touch
with the mamiieturers of a similar sized
metor,

100-WATT, 32 TO 8-VOLT STEP-
DOWN TRANSFORMER.

(1011) Clande Carefoot, Pasgiit, Sask.,
Canada, inquires:
1. For data on step-down trans-

former to rechice 32 volts 10 8 volts, A, C.
. We do ot of course know how

nany watts vanr wish the transformer to

carry. but we give

v
|r vou hcrunth data on
— o 100-watt transform-
| Pac er. Tlhe laminated
! e B sheet iron core may
be about 87 long hy

6" wide and thickuess
of 1. The core

£

should luive a cross-
section of 1 square

inch,  The primary
= winding, on oue ley

Proper Connectlon of Poles Composing Starting Winding of Induc.

tion Motor,

SPECIAL 110 VOLT TO 12 VOLT
A. C. TRANSFORMER.

(10101 August Khiog, Mobile, Ala., writes :

Q. 1. Asking ior data on bln]dmg a
small step-down transformer to give 12
volts at the secoudary, which he desires
split into two coils.  Total ontput 30 watts.

\. L. We aive herewith data on double
wound closed core transformer to step-
down 110 volis 60 cycle A. C. to a maxi-
mom secondary voltage of 12 volt~

The laminated sheet iron core for this
transformer mmay measure 3 inches wide by
6 inches long, and have a cross-section of
1 inch by 13 inch. At either end of the
two longer legs, as the diagram herewith
shows, two primary windings may he placed,
each of them consisting of 200 turns of
No. 18 D. C. C. magnet wire. At either end
of the two long legs, the two secondary
windings may be placed. as the diagram
shows, each of thesc developing albow 12
volts and about 2 amperes, or giving 12
volts and 4 amperes or 50 watts, the total
output von request for both secondaries
connected in parallel. 1t is understood that
ot prinaries in this design are 10 be con-
uccted in series on 110 volt 60 cyvele A. C.
at all times, i.e.. whenever the transformer
is used. The sceoudary windings each con-
sist of 43 turns No. 12 B. & S. gage D. C. C.
magnet wire. the secondary heing wound
on either leg heside the primary cail.

[

of the transformer,
should consist of 230
turns of No. 11 D.C.C.
magnet wire,

The secoudary windime should have 38
turns of No. 3 D.CC. magnel wire.

My Inventions |
By Nikola Tesla ‘
l {Contimied from page 112) ,

mm -
corl / fron Core 2V
o
(eidill) IYIETYI
VAN
LAALALI
] Sec
HOV 60~ A € .
50 wall step dan lronst "

Detalts of 110.Volt to 12-VoIt A. C. Trans-
former. Secondary Colls May Be Connected
In Paraliet or In Serles,

\With respect 10 taking off 1aps on the
~econdary for different voliages., yon can
casily divide up the total number of turns
on the secondary yourself by mcans of a
small battery volimeter. You can readily
test the polutln] by experiment. The voli-
age in any case is dnrcul\- propurtionate to
the number of tuens in use.

any special thought of our iar more imnpera-
tive necessities.  The “Magnifying Trans-
mitter” was the product of labors extend-
ing throngh vears, having for their chiei
object the solution of problems which are
intnitely more important to mankind than
mere industrial develupment,

If my memory serves me right, it was in
November, 1890, that 1 performed a Jaliora-
tory experiment wiich was une of ihe most
extravrdinary and spectacular ever recordedd
w the anuals of science. In investigatiug
the Lehaviour of high frequency currents
[ had satisfied mysclf that an electric tield
of sufficient intensity could be prodiced in
a room 10 light up elcctrodeless vacuum
tubes. Accordingly, a transformer was
built to test the theory and the first trial
proved a marvelous success, It is dificnit
to appreciate what those strange phenomena
meant at that time, \We crave for new sen-
sations but soon hecome indifferent to them.
The wonders of yesterday are today com-
mon occurrences.  \When my tubes were
first publicly exhibited they were viewed
with amazément impussilfe 1o  describe.
From all parts of the world I received
urgent invitations and numerous honors
and other tlatiering inducements were ot-
fered to me, which 1 declined.

In Faraday's Chair

But i 1892 the demands became irresis-
tible and 1 went to London where 1 de-
livered a lecture before the Institution of
Elcctrical Engineers, 1t had lLeen my in-
tention to leave immediately for Paris in
compliance with a similar ebligatiou. but
Sir James Dewar insisted on my  ap-
pearing hefore the Royal Institution. 1
was a man of firm resolve bhut succunibed
casily to the forceful argumems of the
great Scotchman. He pushed me into a
chair and poured out hal} a glass of a won-
derful brown Huid which sparkled in all
sorts of mdesccnt colors and tasted Bike
nectar. “Now.” said he, "you are sitting
m Faraday's chair and you are enjoyving
whiskey he used to deink™ In botl aspects
it was an enviable c\pcnence. The next
evening 1 gave a demonstration hefore that
Institntion. at the termination of which
Lord Rayleigh addressed the andicnee and
his wenerous ‘vords gave me the first start
in these endeavors. 1 fled from London
and later fro 0 Paris 1o cscape favors

(Continued on paae 173)
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My Inventions
By Nikola Tesla :

(Cantinned from puge 143} l
| -

showcered uponr me, and journcywed to my
ltome where ! passed through a most pain-
ful ordeal and illness, Upon regaining my
health I began to formulate plans for the
resumption of work in America. Up to that
time I never realized that 1 possessed any
particular gift of discovery but Lord Ray-
leigh, whom } always cousidered as an ideal
man oi science, had said so and i that wa~
the case 1 felt that I should concenirate on
somv big idea,
Nature’s Trigger.

Oue day, as 1 was roaming in the moun-
tains, 1 sought shelter from an approach-
ing storm. The sky hccame overhung with
heavy clonds Lut somehow the rain was
delayed until, all of a sudden, there was< a
lightning tflash aud a few woments after
a deluge. This observation set me think-
mg, It was manifest that thie two phe-
nomena were closely related, as cause and
cifect. and a little reflection led me to the
coticlusion  that the electrical enerzy in-
volved in the precipitation of the water
wiaa amcansiderable, the function ot light-
ming betmng much like that of a sensitive trig-
ger,  Here was a stupendous possibility of
achievement. If we could produce electric
eiferis of the required quality, this whole
jplaner and the conditions of existence on
it could be tran~formed. The sun raises
the water of the occans and winds drive
it ta distant regions wlere it remains in
i =tate &:f most delicate balance, If it were
i our gower to upset it when and wher-
ever desired, this mighty life-sustaining
sream could Le at will comtrolled. We
eould irripate acrid deserts; create lakes and
mvers and provide motive power in un-
limited amouuts. This would be the tmost
cificient way of harnessing the sun to the
jises of man, The conswmmation depenced
on our ability to develop electric forees of
the orider of those in nature. It seemed a
hupeless undertaking, but I made up my
mind 1o try it and munediately on my re-
skt the United States. in the summer
of I#2 work was begun which was to me
all the more attractive. because a means
i the zame kind was necessary for the
sycressiul transmission of energy withont
W IEes

Four Million Voits.

The first gratifving result was obtained
in the spring of the succeeding year when
| reached tensions of about 1LO0O000 volts
with my conical coil. That was not much
i the lizlit of the present art, but it was
then contsidered a feat.  Sleady progress
was macde until the desiruction of my labor-
atory |y fire in 1895, as may be jndng
Tyem an articte by T. C. Marrin which ap-
peaired m the April number of the Century
Magwziwe. This calamity set me back in
mamy ways and most of that year had to
e devoted to plauming and reconstruction.
However, as soon as circumstances per-
mitted, I returned to the task. Although
1 knew that higher electro-motive forces
were attainahle with apparatusz of larger
diwensions, 1 had an instinctive perception
that the object could be accomplished by
the proper design of a comparatively small
and compact transformer. In carrying on
tests with a sccondary in the forin of a
flat spiral, as illustrated in my patents, the
absence of streaniers surprised me, and it
was not long before 1 discovered that this
was due to the position of the turns and
their mutual action. Profiting from this
observation | resorted to the use of a high
tension conduictor with turus of consider-
able diameter sufliciently separated to keep
down the distributed capacity, while at the

(Continued on page 176)
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Uncle Sam Said:

“Go ahead with amateur
wireless receiving sta-
tions.” You will be pre- ,
pared to get the messages
the other fellow misses if
you have one of

RANDES

Wireless |
Headsets |

| ‘They enable you to “hear with both cars™ because Brandes
diaphragms arc perfectly matched for tone, and both re-
ceivers are perfectly tuned together. Handsome, well

l made, fine quality.

Send for Your Set Today |

Your money back if Drandes Headsets don'’t prove better than any
you've used in clearness, sensitiveuness and range.
Booklet "E7 zeill be sent wpon receipt of 4c in stamps.

| C. BRANDES, Ixc.

Il ireless Receiver Specialists
32 UNJON SQUARE NEW YORK CITY

Brandes *‘Superior” Head Set, com-
piete with head band, $6. A profession-
al set within the means of every ama-
teur. 2000 ohms.

ROOM 814

Balboa Building

Complete line of Brandes receivers for those in Western States and Pacific
Coast. Cataloguic "E" on request,

FORD KING San Francisco, Cal.

-

' Universal Radio Apparatus

The Universal Radio Manufacturing Corporation has taken over the
business previously conducted by the Mignon Wireless Corporation and is
prepared to furnish all of the Mighon system instruments. built according to I
the original Mignon specifications. In addition to these, the Corporation has
recently perfected a series of new type instruments which for efficient work

and real service have never been equalled. The Universal complete

line of High Quality
Radio Apparatus now in-
cludes

Cabinet Receiving Sets
Transmission Sets !
Loose Couplers
Undamped Wave Re-
ceivers

Time Signal Sets
Detectors, etc.

These *Universal™ Instru-
uents eibody the very Jatest
advances In the art of radio
communication and are far in
advance of other instruments
of this 1ype. FEvery detail In
thele design has been carefully
worked out, and the cireult cont-
stanis {rave been computed with
scientifle accuracy to glve max-
imum results when propecly
used. Materlals and workman-
ship are of the highest quallty,

Regerative Receiver, 200-2500 meters

Every plece of *“*Universal apparatns must pass a secies of rigid tests before being
allowed to leave 1lie factory. and we unconditiotitlly miarantee every piece of “Universal"
apparatus to be exactly as represented, and will cheerfuily refund the purchase price if 1he
instriment fails 10 make Eood for any reason.

IPrite To-day for Free Catalog
UNIVERSAL RADIO MFG. CORPORATION

SUCCESSOR TO MIGNON WIRELESS COnPORATION
ELMIRA, NEW YORK

You benefit by mentioning the “Electrical Experimenter™ when writing to advertisers.

www americanradiohistorv com
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Wireless Recelving Ban Raised

MESCO WIRELESS PRACTICE SET

The I'riictice Xet comprlses a regnlar telegraph
key, witheut elreult breaker, a speciat bigh pltel
buzzee, vne eell Hed Scal Liry Battery, and four feet
of green silk covered flexible cord

The key ond buzzer wre msnated on ¢ highly fin
{shied wood base, and 1hree nickel plited binding
posts are so conneetesd that the set may be used for
Hyve different purposes.

LIsl Na. Prlee
332 Telegenph Practive Set, with Battery and
Cord 25 $3.24

Weighs 1 Ibs. packed.
Price does nat include pastage.

Combination PraclticelSet for Learning the Morse and Continental

M Esc Visual and]Aublible Codes

This eattlt s the ouly rellable instrument which will
emable students to become proficlent operators in the
U = Nuaval Serviee, becanse it Is equipped swhh g
buzzer aud winfature Lnnp enabling the nser to master
hoth the visual and audible signals quickty

List No. 52=Praclice Set with Red Seal Battery
and Cord .$4.05

Weighs 4 1bs. packed. Price does not include postage.

MESCO RADIO BUZZER

This buzzer malntains o constant note and is recoimnended as
an exciter for cheekiflg wavemeters where pure note and ample
ehergy are regnired

It consists of practically a closed circuit Held of Jow reluet-
anee, having a sweel armaiure to which is riveted a sirap
supporting a1 movable contact. The anumature tension is adjusi-
able bY means of i serew with o milled head large enough 10 be
easlly aml permanently adjusted with the fingers. The statianary
contact Is adjusted by means of a similar serew. The maguet
colls are connected I serles with a tntal D. C. reslstance of 3.0
ohuns.  Shunted across these eolls is n reslstance having a Ib. C.
value of 3 ohims. This shunt eliminates all sparking such as
veeurs at the break on ordinary radio buzzers and the energy

aved \hereby is transferred inte any oscillating eireuit con-

neciea to it, tne resull vemng that this buzzer as constructed

radiates fve times more energy than any other existing type. All connecting wires liable 1o be

broken are etiminated. Contacts are of genutue ptatinuni, which Is essential in order 1o maimain a

can<lant note.  The parls are mounted on a Condensate Lase 10 insure constancy in operation.
Diatneter 2 fu., helght 14 fi.  The eap is altached 1o the base Ly a bayouet jeint.

List Na Hiae

33 Mesco Radie Buzzer ....... L. 000000 I 2 X - wmpene - 2l T ——— qra=m e e 52.00

We carry a Large and Complete Lineiof Standard,Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of QOur Catalog W28

It is pockel size. contains 264 pages. with over 1,000 illustrations. and describes in plain, clear
language all about Bells, Push Buttons. Balleries. Telephone and Wireless Telegraph Material. Etece
tric Toys. Burolar and Fire Alarm Contrivances, Eleciric Cail Bells. Etectric Alarm Clocks. Medical
Batteries. Motor Boat Morns. Electrically Meated Apparatus, Battery Connectors, Swilches, Bat-
tery Gauges. Wiretess Telegraph Instruments, Ignition Suppiies. etc.

Manhattan Electrical Supply Co., Inc.

NEW YORK: CHICAGO: ST. LOUIS:
17 Park Place 114 5. Wells 8t 1106 Pine St.

San Francisco Office: 604 Mission St

A New Bulletin of
Experimental Radio
Apparatus

That embodies the most tmodern principles of radio
engineering and design, backed by the reliability
of twelve yvears experience in the manufacture of
Radio Instruments, wilt be mailed upon request.

CLAPP-EASTHAN COMPANY

14} Main Street Cambridge, Mass.

——

My Inventions
By Nikola Tesla
(Continned from page 173)
| —

sanie timie preventing undue accumulation
of the charge at any point. ‘The applica-
tion of this principle enabled me 1w pro-
duce pressures of 4000000 volts, which
was about the limit obtiinable in my new
laboratory at Houstun Street, as the dis-
charges exlended thraugh a distance of 1o
fecet. A photograph of this transmitter
was published in the Elcctrical Review of
November, 18938, In order to advance fur-
ther along this line 1 had to go inmo the
opei, and i the spring of I[899, having
completed preparations for the crectim ol
a wircless plant, | went to Colorado where
I ramamed for more than one year. Here
I imtroducced other improvements and re-
finements which made it possilile 1o gener-
ate currents of any tension that may be
desired. Those who are interested will tind
some information in regard 10 the experi-
ments [ conducted there in my article. “The
I'roblcin of Increasing Human Energy™ in
the Century Magusine of June. 1900. to
which 1 have referred on a previous occa-
si0n.

The Magnifying Transmitter.

I have been asked by the ELectricat Ex-
PERIMENTER 10 be quite explicit on this sub-
ject so that my young iriends amoung the
readers of the masgazine will clearly under
stand the construction and operation of my
“Magnifying Transmitter” and the pue-
poses for which it is intended. \Vell, then,
in the first place. it is a resonant fransfor-
mer with a secondary in which the parts,
charged to a high polennal, are of con-
siderable area and arranged in space along
ideal enveloping surfaces of veryv large radii
of curvature, and a1 proper distances from
vue another thereby msuring a small clec-
tric surface density everywhere so that no
leak can occur cven if the conductor is
bare. It is suitable for any frequency. from
a few to many thousands of cycles per sce-
ond, and can be used in the production of
currents of tremendous volume and noder-
ate pressure, or of smaller amperage and
immense electro-motive force. The maxi-
muam electric lension is nervely dependent
ou the curvature of the surfaces on which
the charged elements are situated and the
area of the lauter.

100 Million Volts Possible.

Judging from my pasi1 expericnce, as
much as 100000000 volts are perfectly
practicable. On the other hand currents
of many thousands of amperes may he ob-
tained i1 the amenna. A plant of but very
moderate dimensions is required for such
performances. Theoretically, a terminal of
less than 90 feet in diameter is sufficient
to develop an electro-motive force of that
magnitude while for antenna currems of
from 2,000-4,000 amperes at the usual fre-
quencies it need not be larger than 30 fcct
in diameter.

In a more restricted meaning this wire-
less transinitter is onc in which the Hertz-
wave radiation i» an entirely negliynble
quantity as comparcd with the whole
energy, under which candition the damp-
ing factor is extremely small and an enor-
mous charge is stored in (he elevated capa-
city. Such a circuit may then be excited
with impulses of any kind, cven of low
frequency and it will yield sinusoidat and
continuous osciliations like those of an
alternator.

Taken in the narrowest significance of
the term, however, it is & resonant trans-
former  which, besides possessing  these
qualities, is accurately proportioned to fit
the globe and its electrical constants and
properties, by virtue of which design it he-
comes highly efficient and effective in the

You benefit by meutioning the “Elcctrical Experimenter” when writing to adsertisers.
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wircless transnission of energy. Ihstance
is then absolutely climinated, there hemu
o diminggtion i the intensity of the traus-
mitted impulses, 1 is even passible to make
the actions increase with the distance from
the plant according to an exact mathematii-
cal law.

This invention was onc¢ of a number com-
prised in my “World-System™ of wireless
transmission which 1 undertook to comner-
cialize on my return to New York in 900
As 10 the immediate purposes of my enter-
prise, they were clearly outlined in a tech-
nical statement of that period from which
I quote:

*The *World-System’ has resulted from a com-
binativn of several original discoveries made hy
the inventor in the course of long continued re-
scarch and experimentation. It makes possible
nat only the instantaneous and precise wireless
wansnussion of any kind of signals, messages or
choracters, to all parts of the world, but alse the
ier-cunnection of the existing telegraph, tele-
phene, and other signal stations without any change
i sheir present equipment. By its means. for
wmstamer. a telephone subscriber here may call up

if 1alk %o any other subscriher oun the Globe. An
asve  receiver. mot higger than a  watch,
bl him to listen anywher=, on land or sea,
vech delivered or music played in some
ce, however distant. These examples are
hrely to give an idea of the possihtlities of
ilikk greal scientific advance, which annihilates dis-
imnve and makes that pcrl'ect natural conductor,
the Earth, available for all the innumerable pur-
poges which human ingenuity has found for a
Hnewirs, One far-rcacging result of this is that
wiy derier capable of being operated thru one or
misre warrs (at a distance ohviously restricted) can
likewise he actvated, without artificial conductors
ind with the samme facility and accuracy, at dis-
lativesn e which there are no limits other than
thuse irmpesed by the pbysical dimensions of the
1eluhw hus, not only will entirely new fields for
commmercial explottation he opened up by this ideal
hod of transmission hut the old ones vastly

g
YThe “World-System” is based on the applica-
mien of the following important inventions and
disooveries:

“1. The 'Tesla Transformer.’” This apparatus
l& im 1he production of electrical vihrations_ as
retalutiomary as guopowder was in warfare. Cur.
remits miimy times stronger than any ever generated
i fbe r=pal wavs, and sparks over one hundred

feet long, have heen produced by the inventor
with sp msrumwent of ths Kind, A
- The *Mugnifying Tramsmitter.” This is

Tesla'a Beat inveution—a peculiar transformer spe-
siokly adapted to excite the Earth. which is in the
zan of electrical energy what the tele-
w ik il astrobomical observation. By the use
thi= marvelous device he has already set up
glecerical movements of greater intensity than those
uf hghinicg and passed a current, sufficient to light
mere than 1wo bundred incandescent lamps, around
the 4alukhie.

Y% The *Tesla il7iretess System.” This system
comprizes a number of improvements and is the

anly s known for transmitting economically
sleeirica] voergy to a distance without wires. Care-
ful teats and measurements in coanection with an

experimenial station of great activity, erected by
e inventor in Colorado, have demonstrated that
power in any desired amount can be conveyed,
elvar acruss the Glohe if necessary, with a loss
nml exceeding a few per cent.

B3, Tk 'Art of Indizidnalizotion.' This in-
vention of Tesla is to primitive ‘tuning’ what re.
med lanpuage is to unarticulated expression. It
nakes sble the transmission of signals or mes.

sapes absoiutely secret and exclusive hoth in the
wnive amd passive aspect, that is. non-interfering as
wrll as san-interferable. Each signal is like an
inalividual of unmistakahle ideotity and there is
rirmually mo limit to the numher of stations or
wesruments which cao be simultancously operated
wiilhoul 1he slightest mutual disturbanee.

o The terrestial Stationory Haves.””  This
wonilerful discovery, popunlarly explained. means
that the Earth is responsive to electrical vihrations
of desinite pitch just as a tuning fork to certain
waves of sound. These particular elecirical vihra.
tions, capahle of powerfully exciting the Glohe,
lend themselves to innumerable uses of great im-
portance commercially and in many other respects.

“The first “World-System® power plant can he
put in operation in nine months. With this power
plant it will be practicable to attain electrical ac-
tivities up to ten million horsepower and it is de-
signed to serve for as many technical achievements
as are possihle without due expense. Among these
the following may he mentioned:

*(1) The inter-connection of the existing tele.
graph exchanges or offices all over the world;

“(2) The establishment of a secret and nob-
interferable government telegraph service;

“(3) The inter-connection of all the present
telephone exchanges or offices on the Glohe;

“(4) The universal distribution of general
news, by telegraph or telephone, in connection with
the Press;

#(3y The establishment of such a ‘“World-Sys-
tem’ of intelligence transmission for exclusive pri-
vate usc.

*t6) The inter-connection and operation of all
stock tickers of the world:

ELECTRICAL EXPERIMENTER

$15,000.00
COMPLETE WIRELESS OUTFIT
For Sale

177

General Description :

15 KVA Motor Generator sct.  Motor is 440 volt, 120 cyele, 4000 R P M 1y pe. buiht
. 1o stand he{tvy_orerloads for indefinite lengths of time, Generator same specilica- -
: tions. Set is No. 3 phase, complete with all controls, starters, meters, clc. .

Three transiormers. Discharger oi Rotary Type, condenser, cie.

Induction transformer of sufhicient size to be used on any wave length up to 200 ¢
meters with a 630 foot antennae.

: Capacity of apparatus without extending :—

800 miles at day.
2800 miles at night.

: Installed at a cost of over $15,000.00
The equipment comprising this outfit was the very highest type that could be bought: it
is complete—ready to erect and operate without the purchase of other apparatus. Was in

daily use when ordered sealed for the duration of the war. The outfit has been comnpletely
overhauled and is guaranteed to be in first class operating condition.

For further information, price, etc., address
care

Box 100, ;' Electrical Experimenter

'YOU can BUILD this
PHONOGRAPH easily’

TREMENDOUS SAVING IN COST

You don't need to be a cabinet maker., We
have made. it an_ easy and a pleasant job with

Our Simplified Plans S s ume:

motor, and all metal parts com-
plete. You build the cabinet and
assemble. A few hours® work. and you will have as fine a type of phunograph
as any produced. and &t & price away below what You would pay in & store.

Keep the Savings in Your Pocket
Your machine will play all recards, will have 8 wonderfu! tonal quality, excelled by
none. No need now for any family to be withoutl a phonograph beesuse of the cost.
THE MAKAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN
ONE-FOURTH REGULAR COST. but equal to the high priced cabinet macbines.
Free Records with €ach outfit. SEND TODAY FOR FREE CATALOG and full
particolars of our wonderful offer. Many a marufocturer got Ris start in this
woy. Why not you? Build machings and sell to your friends. Ask ws aboul thes.

ENT TTENTION = [ == my mn ms s o = ol o e 5
\*mﬁs?m@.fdﬁu this muhinem 1 WRITE TODAY!

our plana at = profit of $30 to 373 .
Others are selling two and three & week. | NODERN PHONOGRAPH SUPPALY (0,
Here i3 your oppertunity to make big = |04 Sprisger Bz, 313 Sa. Cimten 51, Chicape, OL
B money and become independent. Pless. I Genlleensn: Pleass sind me (oll pacbeulars of Foac
ant and profitable work. START TODAY. g Micaleas pvponiin, sithout obligaison e na.
I NS ran vt 9e jmvrss it ik

T Rt K Y’-a"'.' 1 !ﬁﬁuﬂ?ﬂ?ﬁ&&?&% Sevet Address. ... jun i israinimisiiem
“ City 0P TO®D . c.ovaecaacronarvontreres

Boys! You Can Make Your Own Electrical Ap-
paratus with the aid of these wonderful books

Home-made Electrical Apparatus

8By A. M. Powell

Three wonderful hlg books, chuck full of just the sorl of information
you have been looking for and at a price within reach of Four pocket book.
Each volume 13 printed on heavy paper. contains 75 Pages and over 60
illustratians. complete working drawings for making every sort of electrical
apParaltus. Writlen so you can understand them. The price is only 25
cents per capy—practically the cost of publication. See partial table of
contents helow and nrder now. The supply is limited.

Val 1 Contains working drowinge and directions for making al) sorts of Static Ma-
ghlnes.'sullc Apparatus. Home-made Baiteries, Storage Cells, Transformers, Becti-

Frs, etc.

val, 1 contains working drowings and directions for all sorts of Voltmeters, Am-
meters. Galvanometers, Switches, Rheostats, Telegraph Keys. Sounders. Telephones.
ShockIng Cails. Spark Coils. Experiments, etc.. efc.

Val. (i} contains working drowings and directions for making all sorts of Dynamas.
Motors. Electric Engines, Miniature Lighting 1’lantls. Wireless Telegraph Apparatus.
Tesla Cails, Wireless Telephone, Electroplating, Experiments. etc . etr.

Any aof these wonderful books will be sent to yau postpaid for 25 Cents.

COLE & MORGAN,YInc., Publishers and Bookscilers
P. O. Box 473, C. H. Sta., New York City

HITRAE MADE

For Vol. 1,2, 3,4, 5

15¢

EXPERIMENTER PUBL. €O.
Bask Deat. 231 Fultan St N. Y.

SCIENCE & INVENTION

You benerit by

mentioning the * Electeical Fepevimenter’™ when writing to oduertisers,
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DUCK ’S BIG 300 PP.
Wireless & Electrical
Catalog 1s now as it always has been, the largest and most
complete and dependable Wireless Catalog published. Mailed
for 12¢ in stamps or coin which may he deducted on first order

of one dollar. Catalog not sent otherwise. This catalog costs us
twice the price of other catalogs.

Everything in wireless warth schile is listed in this catalog. The experienced amateur will tell [
y see our catalog hefore buying, You are thereby insured against an uvawise purchase. 1t

is the Beocon Light to guide you right in the selection of your wireless apparatus.  No bigger or
better values are obtainable clsewhere. Send for revised price list, Tt is yours for the asking.

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

RADIO BULLETIN

The great impetus given to radio development during
the war is fully symbolized by our new line of high
grade radio apparatus. Electrically and mechanically
modern and distinctive,

Send for free bulletin

A. H. GREBE & COMPANY
RICHMOND HILL NEW YORK

“BUNNELL” Goods
are ALWAYS RELIABLE

Send for Wi JUST
end for Wireless Manual No. 40E. 557

1

4
The JOVE

Our Condensers, Transformers, Head Sets,
etc., are the acknowledged standard of High
Grade Radio Apparatus.

1s the Best, Cheapcst and
Most Reliable Detector.

Sample by mail for $1.44.

J.H.BUNNELL & Co., Inc., 32 Park Place, NewYork

—— Radio Amateurs «<—

Write us today for a Free Copy of our New Bulletin of latest Radio Apparatus.

We handle the products of Afty-three manufacturers of Radio Supplies and can
| take your order for any piece of Wireless Apparatus on the amateur market.

Buying your radio apparatus through us will be as much to your benefit as to our
| profit. One order and one stamp will cover your entire needs.

Take Advantage of Our Free Information Department

| where our Radio Expert is at your service.

Our Bulletins are now ready for Free distrihution and supplements will be issued at irequent inter-
vals. .\ postcard will bring you our Latest Bulletin and put your name on our Mailing List.

NATIONAL RADIO SUPPLY CO.
| Dept. 100, 1405 U Street i Washington, D. C.

____ _MTHERE'S MONEY INIT" -
=ar=1 EARN TELEGRAPHY=3;
MORSE ANDWIRELESS-———

— i ——  — S — v o S S W g G e Teets M S . — - S— . p—

TEACH YOURSELF

In half the usual time, at trifling cost, with the
wonderful Automatic Transmitter. THE OMNIGRAPH.
Sends unlimited Morse or Continental messages, at
any epeed, just as an expert operator would.

Adopted by U. S. Gev't.

OMNICRAPH MFG. CO.
39L Cortlandt St. New York

4 otyles. Catalogue frees

You beneit by mentioning the "Eh‘ﬂﬂc‘al7E.rr¢‘r|'mm|l(‘r" when writing to advertisers,
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(7Y Thc establishment of a *Warld-System’ of
musical distribution, ete.;

“(8) The : ur_live_rs:ll registration of time by
cheap cloeks indicating the hour with astronomical
precision and requiring na attention whatever;

“19) The world teansmissinn of typed or hanl-
written characters, leuters, checks, ete.;

“(10) ‘The establishment of a universal marine

| service enahling the navigators of all ships to steer

rcrfcclly without compass, to determine the exact
weation, liour and speed, to prevent collisions aml
disasters, ctc.;

“(11) The inauguration of a system of warld.
printing on land and sea;

o The world reproduction of photao r:\pllir
pictures and all kinds of drawings ur records.’

| also proposed to make demonstrations in
the wireless transinission of power on a
small scale but sufficient to carry eonvie-
tion. Besides these I referred to other and
incomparably more important applications
of my discoveries which will be disclosed at
some future date.

A plant was built on Long Island with a
tower 187 feet Imgh, having a spherical
terminal about 68 feet in diameter. These
dimensions were adequate for the transmis-
sion of virtually any amount of encrgy.
Originally only from 200 to 300 K.W. were
provided but [ iutended to employ later
several thousand horsepower. The trans-
mitter was to emit a wavc-complex of spe-
cial characteristics and had devised a
unique method of telephonic control of any
amount of encrgy.

The tower was destroyed two years ago
but my projects are being developed and
another one, improved in some features.
will be constructed. On this occasion [
would contradict the widely circulated re-
port that the structure was demolished by
the Government which owing to war con-
ditions, might have ereated prejudice in the
minds of those who may not know that the
papers, which thirty years ago eonferred
upon me the honor of American citizen-
ship, are always kept in a safe, while my
orders, diplomas, degrees, gold medals and
other distinetions are packed away in old
trunks. If this report had a foundation I
would have been refunded a large sun of
money which I expended in the construc-
tion of the tower. On the contrary it was
in the interest of the Government to pre-
serve it, particularly as it would have made
possible—to mention just one vatuable re-
sult—the location of a submarine in any
part of the world. My plant, services, and
all iy improvements have always been at
the disposal of the officials and ever since
the outbreak of the European conflict 1
have been working at a sacrifice on several
inventions of mine relating to aerial naviga-
tion, ship propulsion and wireless transmnis-
sion which are of the greatest importance
to the ¢ountry. Those who are well in-
formed know that iy ideas have revolu-
tionized the industries of the United States
and [ ain not aware that there lives an in-
ventor who has been, in this respeet, as
fortunate as myself especially as regards
the use of his improvements in the war. [
have refrained from publicly expressing
myscif on this subject before as it seemed
improper to dwell on personal matters
while all the werld was in dire trouble, [
would add further, in view of various
rumors which have reached me, that Mr. J.
Pierpont Morgan did not interest himself
with me in a business way but in the saine
large spirit in whieh he has assisted many
other pioneers. He earried out his gener-
ons promise to the letter and it would have
been most unreasonable to expeet from him
anything more. He had the highest regard
for my attainments and gave me cvery
evidence of his ecomplete faith in my ability
to ultimately achieve what I had set out to
do. | am unwilling to accord to somc
small-minded and jcalous individuals the
satisfaction of haviug thwarted ny cfforts.
These men are to me nothing more than
mierobes of a nasty discasc. My project
was retarded by laws of nature. The world
was not prepared for it. It was too far
ahead of time. Dut the same laws will pre-
vail in the end and make it a triumphal
SUCCUSS.
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