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My Invt©n3 
By Nikola Tesla 

V. The Magnifying Transmiitter 

review the events of my past life S I e 

I realize how subtle arc the in- 
fluences that shape our destinies. 
An incident of my youth may serve 
to illustrate. One winter's day I 

managed to climb a steep mountain, in com- 
pany with other boys. The snow was quite 
deep and a warm southerly wind made it just 
suitable for our purpose. We amused our - 
selves by throwing balls which would roll 
down a certain distance, gathering more or 
less snow, and we tried to outdo one another 
in this exciting sport. 
Suddenly a ball was 
seen to go beyond the 
limit, swelling to enor- 
mous proportions until 
it became as big as a 

house and plunged thun- 
dering into the valley 
below with a force that 
made the ground tremble. I looked on spell- 
bound, incapable of understanding what had 
happened. For weeks afterward the picture 
of the avalanche was before my eyes and I 
wondered how anything so small could grow 
to such an immense size. Ever since that 
time the magnification of feeble actions fas- 
cinated me, and when, years later, I took 
up the experimental study of mechanical 
and electrical resonance, I was keenly in- 
terested from the very start. Possibly, 
had it not been for that early powerful 
impression, I might not have followed 
up the little spark I obtained with my 
coil and never developed my 
best invention, the true history 
of which I will tell here for the 
first time. 

This Photograph Shows 
the Famous Tesla Tower 
Erected at Shoreham, 
L. I., N. Y. The Tower 
Was Dismantled at the 
Outbreak of the War. lt 
Was 187 Feet High. 
The Spherical Top Was 
68 Feet in Diameter. 

Scrapping the World'a Engines. 

"Lionhunters" h a v e o f t e n 

asked me which of my dis- 
This depends on the point of view. Not 

and altho considerable resistance had to be 

overcome and opposing interests reconciled, 
as usual, the commercial introduction could 
not be long delayed. Now, compare this situ- 
ation with that confronting my turbine, for 
example. One .should think 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- 
lar conditions. But the prospective effect of 
the rotating field was not to render worthless 
existing machinery; on the contrary, it was 

to give it additional 
value. The system lent 
itself to new enterprise 
as well as to improve- 
ment of the old. My 
turbine is an advance of 
a character entirely dif- 
ferent. It is a radical 
departure in the sense 

that its success would mean the abandonment 
of the antiquated types of prime movers on 
which billions of dollars have been spent. 
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. Only the other 
day I had a disheartening experience when 
I met my friend and former assistant, 
Charles F. Scott, now professor of Elec- 
trical Engineering at Yale. I had not 
seen him for a long time and was glad 
to have an opportunity for a little chat 

at my office. Our conversation 
naturally enough drifted on my 
turbine and I became heated to 
a high degree. "Scott," I ex- 
claimed, carried 'away by the 
vision of a glorious future, "my 
turbine will scrap all the heat - 
engines in the world." Scott 

looked away thoughtfully, as though mak- 
ing a mental calcula- 

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 Never Finished. 
Illustration Opposite 

Shows It Completed. 

coverics I 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 I have 
given to the world 
little of practical use. 
This is a grievous 
mistake. A new idea 
must not be judged 
by its immediate re- 
sults. My alternat- 
ing system of power 
ment, as a long- sought answer to 

stroked his chin and 

AiAGIXE a man o century ago, bold enough to design and actually build a huge tower 
with [which to transmit the human voice, music, pictures, press news and even power, 

deru the earth to any distance u'hatet'er without wires! Ile probably would have been 
hung or barnt at the stake. So when Tesla built his famous tourer on Long island the was 
II 1 ¡red years ahead of his time. And foolish ridicule by our latter day arm-chair 
"savants," does not in the least near Tesla's greatness. 

The titanic brain of Tesla taus hardly produced a more amazing wonder than this 
"magnifying transmitter.' Contrary to popular belief his foirer was not built to radiate 
llertaien wares into the ether. Te.sbt s system sends out thousands of horsepower tluru 
the earth he has shown experimentally how power can be sent without wires over dis- 
tnnre.s from a central point. Nor is there arty mystery about it how he accomplishes the 
result. Ilis historic U. S. patents and articles describe the method used. Tesla's Mag- 
nifying Transmitter is truly a modern lamp of Aladdin. 

EDITOR. 

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 m i n e, 

however, were noth- 
ing more than steps 
forward in certain 
directions. In evolv- 
ing them I simply fol- 

transmission came at a psychological m"- lowed the inborn instinct to improve the present devices without 
pressing industrial question., (Continued ms page 148) 

Copyright. 1919. by F. P. Co. All rights reserved 

ile. Tesla's articles started in our February issue 
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CoWxisht, 19 9, by i... Co. 

THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE 

LOOKED COMPLETED. FROM ITS APPEARANCE NOBODY WOULD INFER THAT IT WAS TO BE USED FOR THE GREAT PURPOSES 

WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE. 
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They replace steel 
phonograph needles! 

SO N O R A 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. 

e 

T[ tW:Tep,c['T 07 MAUI, onor 
CLtAA : A ULL 

Semi- Permanent Silvered 

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 
wear is perceptible. Fig. C 
shows Sonora Needle after play- 
ing over 50 records. Needle has 
worn down, but is still in splen- 
did playing condition. 

S Grades: Loud-Medium -Soft 
30c per card of S. In Canada 40e. 

be sent FREE on request. FREE 
Sample Sonora Needle will 
Write for it today. Note 
how many times it plays. 

Sunmra Plicttagrapli ciinles 
(Sontpattg, ;inc. 

1 ;FOR GF. E. BRIGHTSON, YNEat DExr 
27,, Broadway. Dept. G. Nese York 

Toront.,: Kyrie Building 
CAUTION! Beware of similarly con- 
structed needles of Interior Quality 

a a 

Send Only 12c 
(Starnes or Coln; 

.Ind I olll rend )0u a copy of my caluaht 

"Hints to Music Loving 
Owners of Talking Machines" 
Tells you how io take care of your machine 
rocords. pre..rtr the life of loth. and give. u.. 
pdntrn Io Income the lune of your Instrument 
Increase tour enjoyment of II. 1n.irati. on Um , 
of the motor. Cleaning. .peed sdju.rnent. rare of d - 

needles-In fart every Ihing You should know. 
12e today ono ihr Iwoklrt ss ill eouN by relnnl mall. 

J. H. ELLIS, Box 882, Milwaukee, Wis. 
Patentes t Manulaelurer. Elllt Harmonious Rearoduter 

You Can RENT 
This Phonograph 

plan! $10 YUtet rill, Young's 
Superior 

rr 

PhOnoonoh In houe en 30 
Days' Trial! Plat all rook.. of Woo record.. 
Cabinet .lie, 17 In.. high. !Onto( ovnlrrc on pareao... 5125 Valus for 162.50. torte for 
4.161l6 of Ir,ore., Ilmm,graph bargdu .sv oItrnd. Ober Limited. Write Today. 

YOUNG'S SUPERIOR PHONOGRAPH 
62 W. Madison Si. Dept. P26. Chicago. III. 

Get This Car 
And The AGENCY I ), 
In YOUR Territory 
Drive new 1919 Birch 
OUYER FOUR .ne rasa. ¡. er e-d m. ..Ins ]a. lS IoM Ìtt 

e W.s2.I5vnr.a 
! V. Wrlbo.kk f,afullloforrn.Uc.. 

BIRCH MOTOR CARS < CAGO . ILLinOIS 
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Z(°llAe O1r'ac11e 
(( RfirlurJ from puye 14UI 

as the di:ltirun .hua s, Those cati show in 
our leper are Hot correct, for thee give 

like polarity on each pole, which is Wrong. 
We have no data on the starting coil di- 
mensions. but vus crut arrive at this by 
experiment. or else by getting in touch 
with the mailn fact Livers of a similar sized 
mot., r. 

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

(10111 Claude Carefoot, Pasqua, Sask.. 
Canada. inquires: 

Q. 1. For data oil step -duty» trans- 
former to reduce 32 volts to 8 volts, A. C. 

A. 1. We do not of course know how 
many watts you wish the transformer to 

carry. but we give 
you herewith data on 
a 100 -watt transform- 
er. T In e laminated 
sheet iron core may 
be about 8" long bj- 
on wide and thickness 

aJC 

s 11f 1 ". The core 
should have a cross - 
section of I square 
inch. The primary 
winding, on one leg 

7 J 

Proper Connection of Poles Composing Starting Winding of Induc- of the transformer. 
tion Motor. should consist of 230 

turns of No. 11 D.C.C. 

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

(1010) August Kling. Mobile. Ala., writes: 
Q. I. Asking for data on building a 

small step -down transformer to give 12 
volts at the secondary-. which he desires 
split into two coils. Total output 50 watts. 

A. 1. \Ve give herewith data on double 
Wound closed core transformer to step - 
down 110 volts 60 cycle A. C. to a maxi- 
mum secondary voltage of 12 volts. 

The laminated sheet iron core for this 
transformer may measure 3 inches wide b) 
6 inches long. and have a cross- section of 
I inch by 3, inch. At either end of the 
two longer legs. as the diagram herewith 
shows. two primary windings may be 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 these developing about 12 
volts and about 2 amperes. or giving 12 
volts and 4 amperes or 50 watts. the total 
output you request for both secondaries 
connected in parallel. It is understood that 
both primaries in this design are to be con- 
nected in series on 110 volt 60 cycle A. C. 
at all times, i.e.. whenever the transformer 
is used. The secondary windings each con- 
sist of 45 turns No. 12 B. & S. gage D. C. C. 
magnet wire. the secondary being w i 

on either leg beside the primary coil. 

Pum 
tor/ - 

Sec 
/IV 7o/Dr 

lIII11111111I1UU11111 

pIINIpl Il lIIII l4 

/ /OY6o +AC 
SO no // s /ep door, Irons/ 

/7 

u 
Details of 110 -Volt to 12 -Volt A. C. Trans- 
former. Secondary Coils May Be Connected 

In Parallel or In Series. 

With respect to taking off taps on the 
secondary for different voltages, you can 
easily divide up the total number of turns 
on the secondary )ourself by means of a 
small battery voltmeter. You can readily 
test the potential by experiment. The volt- 
age in any case is directly proportionate t., 
the number of turns in use. 

magnet wire. 
The secondary winding should ha. e 58 

turns of No. 3 D.C.C. magnet wire. 

My Inventions 
By Nikola Tesla 

(Continued fruit paye 112) 

any special thought of our far more impera- 
ive necessities. The "Magnifying Trans- 
mitter" was the product of labors extend- 
ing through )ears, having for their chief 
object the solution of problems which are 
inhniteh- more important to mankind than 
mere industrial development. 

If my memory serves me right, it was in 
November, 18911, that I performed a labora- 
tory experiment which was one of the most 
extraordinary and spectacular ev er recorded 
in the annals of science. In investigating 
the bchatiour of high frequency currents 
I had satisfied myself that an electric field 
of sufficient intensity could be produced in 
a room to light up electrodeless vacuum 
t it b e s. Accordingly, a transformer was 
built to test the theory and the test trial 
proved a marvelous success. It is difficult 
to appreciate what those strange phenomena 
meant at that time. We crave for new sen- 
sations but soon become indifferent to them. 
The wonders of yesterday are today com- 
mon occurrences. When my tubes were 
first publicly exhibited they were viewed 
with amazement impossible to describe. 
From all parts of the world I received 
urgent invitations and uumcruus honors 
and other flattering inducements were of- 
fered to me, which I declined. 

In Faraday's Chair 
But in 1892 the demands became irresis- 

tible and I went to London where I de- 
livered a lecture before the institution of 
Electrical Engineers. It had been my in- 
tention to leave immediately for Paris in 
compliance with a similar obligation. but 
Sir James Dewar insisted on my ap- 
pearing before the Royal Institution. 1 

was a man of firm resolve but succumbed 
easily to the forceful arguments of the 
great Scotchman. He pushed me into a 
chair and poured out half a glass of a won- 
derful brown fluid which sparkled in all 
sorts of iridescent colors and tasted like 
nectar. "Now,' said he, "you are sitting 
in Faraday's chair and you are enjoying 
whiskey he used to drink.' In both aspects 
it was an enviable experience. The next 
evening 1 gave a demonstration be fore that 
institution, at the termination of which 
Lord Rayleigh addressed the audience and 
his generous --cords gave me the first start 
in these endeavors. I lied from London 
and later fr' it Paris to escape favors 

(Continued Oil page 173) r ',ion,' the E''leclrisa! )i.rperinr:nr;. :Oven :.r111.1 r uJ::rriaele. 
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My llrch 'eF {IliLflons 
By Nikola Tesla 

( Continued frota paye 14,.4 t 

showered upon me, and journeyed to my 
home where I 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 I possessed any 
particular gift of discovery but Lord Raj - 

leigh, tthom I always considered as an ideal 
man of science, had said so and if that was 
the case 1 felt that I should concentrate on 
some big idea. 

Nature's Trigger. 

One day, as I was roaming in the moun- 
tains, 1 sought shelter from an approach- 
ing storm. The sky became overhung with 
heavy clouds but somehow the rain was 
delayed until, all of a sudden, there was a 

light g dash and a few moments after 
a deluge. This observation set me think- 
ing. It was manifest that the two phe- 
nomena were closely related, as cause and 
effect, and a little reflection led me to the 
conclusion that the electrical energy in- 
volved in the precipitation of the water 
was inconsiderable, the function of light- 
ning being ouch like that of a sensitive trig- 
ger. Here was a stupendous possibility of 
achievement. If we could produce electric 
effects of the required quality. this whole 
planet and the conditions of existence on 
it could be transformed. The sun raises 
the water of the oceans and winds drive 
it to distant regions where it remains in 
a ,tate of most delicate balance. If it were 
in our power to upset it when and wher- 
ever desired, this mighty life- sustaining 
streams could be at will controlled. We 
could irrigate arid deserts; create lakes and 
rivers and provide motive power in un- 
limited amounts. This would be the most 
efficient way of harnessing the sun to the 
uses of man. The consummation depended 
on our ability to develop electric forces of 
the order of those in nature. It seemed a 

hopeless undertaking, but I made up my 
mind to try it and iinmediately on my re- 
turn to the United States, in the summer 
of 1892, work was begun which was to me 
all the more attractive. because a means 
of the same kind was necessary for the 
successful transmission of energy without 
wires. 

Four Million Volts. 

The first gratifying result was obtained 
in the spring of the succeeding year when 
I reached tensions of about 1.000,000 volts 
with my conical coil. That was not much 
in the light of the present art, but it was 
then considered a feat. Steady progress 
was made until the destruction of my labor- 
atory by fire in 1895, as may be judged 
from an article In- T. C. Martin which ap- 
peared in the April number of the Century 
.iluyacinc. This calamity set me back in 
many ways and nw't of that year had to 
be devoted to planning and reconstruction. 
However, as soon as circumstances per- 
mitted. i returned to the task. Although 
1 knew that higher electro- motive forces 
were attainable with apparatus of larger 
dimensions. I 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 secondary in the form of a 
fiat spiral, as illustrated in my patents, the 
absence of streamers surprised me, and it 
was not long before I discovered that this 
was due to the position of the turns and 
their mutual action. Profiting from this 
observation 1 resorted to the use of a high 
tension conductor with turns of consider- 
able diameter sufficiently separated to keep 
down the distributed capacity, while at the 

(Continued on page I76) 
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rt .. Uncle 
"Go 
wireless 
tions." 

/f \ pared 
the 
you 

Brandes "Superior" Head Set. com- 
plete with head band, U. A profession- 
al set within the means of every ama- 

teur. 2000 ohms. 

They enable you to "hear %yith both 
diaphragms are perfectly matched 
ceivers are perfectly tuned together. 
made, fine quality. 

Send for Your 
Your money back if Brandes Headsets 
you've used in clearness. sensitiveness 

Booklet "E" will be sent upon receipt 

C. BRANDES, 
11- fireless Receiver 

ROOM S14 32 UNION SQUARE 

Sam Said: 
ahead with amateur 

receiving sta- 
You will be pre- 

to get the messages 
other fellow misses if 
have one of 

RANDES 
Wireless 
Headsets 

cars" because Brandy' 
for tone, and both re 

Handsome, well 

Set Today 
don't prove better than any 

and range. 
of 4c in stomps. 

INC. 
Specialists 

NEW YORK CITY 

Complete line of Brandas receivers for those in Western States and Pacific 
Coast. Catalogue "E" on request. 

Balboa Building FORD KING San Francisco, Cal. 

Universal Radio 
The Universal Radio Manufacturing Corporation 

business previously conducted by the Mignon 
prepared to furnish all of the Mignon system instruments, 
the original Mignon specifications. In addition 
recent]' perfected a series of new type instruments 
and real service have never been equalled. 

Apparatus 
has taken over the 

Wireless Corporation and is 
built according to 

to these, the Corporation has 
which for efficient work 

The Universal complete 
line of High Quality 
Radio Apparatus now in- 
dudes 

Cabinet Receiving Sets 
Transmission Sets 
Loose Couplers 
Undamped Wave Re- 
ceivers 
Time Signal Sets 
Detectors, etc. 

These "Universal" tnstru- 
menta embody the ver latest 
advances bn the art of radio 
conuuunicatlou and are far In 
advance of other instruments 
of this type. Every detail in 
their design has been carefully 
worked out. and the circuit con- 
stains have been computed with 
scientific accuracy to give max- 
imum results when properly 
used. Materials and workman - 
ship are of the highest quality. 

of rigid tests before being 
every piece of "Universal" 

refund the purchase price if the 

COn_°oRAT1ON 
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A 
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, It, . 
I. 

Rá sRa 
...., es.......-...7.1r 
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! ¡'1 ' , -/ ,o 
,.l irü 0 

Regerative Receiver, 200 -2500 meters 

Every piece of "Universal" apparatus must pass a series 
allowed to leave the factory. and we unconditionally guts ranter 
apparatus to he exactly as represented, and will cheerfully 
instrument fails to make good for any reason. 

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

SUCCESSOR TO MIGNON WIRELESS 

ELAIIRA, NEW YORK 

Fou benefit by mentioning the "Eleetrtraf Experimenter- when writing to ad: misers. 
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Wireless Receiving Ban Raised 
MESCO WIRELESS PRACTICE SET 

M ESCO 

The Practice Set comprises a regular telegraph 
key. will t circuit breaker, a special high pitch 
buzzer, tulle cell Tied Seal II) hatter), and four feel 
of green silk revered flexible cord 

The key and buzzer are mounted on as highly fin- 
ished wood base, and three nickel plated binding 
gusts are MI connected that the set may be used for 
live different purposes. 
List No. Price 
342 Telegraph Practice .Set, with Battery and 

Cord 53.24 
Weighs 4 lbs. packed. 
Price dues not include postage. 

Combination Practtce,Set forLearning the Morse and Continental 
Visual andlAubible Codes 

This umtlt is the 01111 reliable w>Irmucut which will 
enable students to become protteleut operators In the 
[' Natal Service. because il Is equipped tvlth u 

buzzer and miniature lamp enabling the user to mastri 
botta the visual and audible signala quickly 

List No. 52- Practice Set with Red Seal Battery 
and Cord S4.w 

Weighs 1 Ibs. packed. Price does not include postage 

MESCO RADIO BUZZER 
This buzzer maintains a constant note and Is recommended as 

an exciter for checking Sea venteters where pure note and ample 
energy are required 

It consists of practically a closed circuit Held of low reluct- 
ance. having n steel armature to which is riveted a strap 

supporting a movable contact. The armature tension is adjust- 
able by means of a screw with a milled head large enough to be 
easily and permanently adjusted with the fingers. The stationary 
contact Is adjusted by means of a similar screw. The magnet 
coils are connected In series with a total D. C. resistance of 3.9 
CAMS. Shunted across these coils is a resistance having a D. C. 
value of 3 ohms. Tlds shunt eliminates all sparking such as 
occurs at the break on ordinary radio buzzers and the energy 
aced thereby is transferred into any oscillating circuit con- 

nected to it, the result bring that this buzzer as constructed 
radiates fire times more energy than any other existing type. .111 connecting wires liable to be 
broken are eliminated. Coulaits are of genuine platinuni, which is essential in order to maintain a 
constant note. The parts are moulted on a Condensate base to insure constancy In operation. 

Diameter 2 In., height Ir; in. The cap Is attached to the base by a bayonet joint. 
List No Price 

55 Mesrn Radio Buzzer $2.05 

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

Send for the New Edition of Our Catalog W28 
It is pocket size, contains 264 pages. with over 1.000 illustrations. and describes in plain, clear 

language all about Bells, Push Buttons. Batteries. Telephone and Wireless Telegraph Material. Elec- 
tric Toys. Burglar and Fire Alarm Contrivances. Electric Call Bells. Electric Alarm Clocks. Medical 
Batteries. Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors. Switches, Bat 
ter) Gauges. Wireless Telegraph Instruments, Ignition Supplies, etc. 

Manhattan Electrical Supply Co., Inc. 
NEW YORK: CHICAGO: ST. LOUIS: 
t: Part. PLn il I s. \lull- S' 1106 Pine St. 

San Francisco Office: 604 Mission St 

A New Bulletin of 
Experimental Radio 

Apparatus 
That embodies the most modern (principles of radio 
engineering and design, hacked by the reliability 
of twelve years experience in the manufacture of 
limbo Instruments, will be trailed upon request. 

CLAPP- EASTHAN COMPANY 
113 Main Street Cambridge. Mass. 
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ilk IInv engfICIMS 
By Nikola Tesla 

(Continued from pag. 173) 

same time preventing undue accumulation 
,f the charge at any point. The applica- 
tion of this principle enabled me to pro- 
duce pressures of 4.000,0(X) volts, which 
was about the limit obtainable in my new 
laboratory at Houston Street, as the dis- 
charges extended through a distance of lt, 
feet. A photograph of this transmitter 
was published in the Electiieul Review of 
Nos ember, 1898. In nrtler to advance fur- 
ther along this line I had to go into the 
open. and in the spring of 1899, having 
completed preparations for the crectinIn of 
a wireless plant. I went to Colorado sthere 
1 remained for more than one year. Here 
I introduced other improvements and re- 
finements which made it possible to gener- 
ate currents of any tension that may be 
desired. Those who are interested will find 
some information in regard to the experi- 
ment 1 conducted there in my article. "The 
Problem of Increasing Human Energy" in 
the Century -1 /ugacine of June. 1900. to 
which I have referred on a previous occa- 
sion. 

The Magnifying Transmitter. 

1 have been asked by the ELECTRICAL Ex- 
PE.RIyIENTER to be quite explicit on this sub- 
ject so that my young friends among the 
readers of the magazine will clearly under- 
stand the construction and operation of my 
"Magnifying Transmitter" and the pur- 
poses for which it is intended. Well, then, 
in the first place, it is a resonant transfor- 
mer with a secondary in which the parts. 
charged to a high potential, are of con- 
siderable area and arranged in space along 
ideal enveloping surfaces of very large radii 
of curvature, and at proper distances from 
one another thereby insuring a small elec- 
tric surface density everywhere so that no 
leak can occur ez -at if the conductor is 
hare. It is suitable for any frequency, from 
a few to many thousands of cycles per sec- 
ond, and can be used in the production of 
currents of tremendous volume and moder- 
ate pressure. or of smaller amperage and 
immense electro- motive force. The maxi- 
mum electric tension is merely dependent 
on the curvature of the surfaces on which 
the charged elements are situated and the 
area of the latter. 

100 Million Volts Possible. 

Judging from my past experience, as 
much as 100,000.000 volts are perfectly 
practicable. On the other hand currents 
of many thousands of amperes may be ob- 
tained in the antenna. .A plant of but very 
moderate dimensituns 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 currents of 
from 2,000 -4.000 amperes at the usual fre- 
quencies it need not be larger than 30 feet 
in diameter. 

In a more restricted meaning this wire- 
less transmitter is one in which the Hertz - 
wave radiation is an entirely negligible 
quantity as compared with the w hole 
energy, tinder which condition the damp- 
ing factor is extremely small and an enor- 
mous charge is stored in the elevated capa- 
city. Stich a circuit may then be excited 
%sith impulses of any kind, even of lose 
frequency and it will yield sinusoidal and 
continuous oscillations like those of an 
alternator. 

Taken in the narrowest significance of 
the term, however, it is a 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 be- 
comes highly efficient and effective in the 
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irelcss transmission of energy. Instance 
is then absolutely eliminated, there hciii 
no diminution in the intensity of the trans 
miffed impulses. It is even possible to malt 
the actions increase with the distance from 
the plant according to an exact mathemati- 
cal law. 

This invention was one of a number corn - 
prised in my " \\'orld- System" of wireless 
transmission which I undertook to commer- 
cialize on my return to New York in 1900. 
As to 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 corn - 
bmatinn of several original discoveries made by 
the inventor in the course of long continued re- 
search and experimentation. It makes possible 
not only the Instantaneous and precise wireless 
transmission of any kind of signals, messages or 
characters. to all parts of the world, hut also the 
inter -connection of the existing telegraph, tele- 
phone. and other signal stations without any change 
in their present equipment. By its means. for 
instance. a telephone subscriber here may call up 
and talk to any other subscriber on the Globe. An 
nrapensive receiver. not bigger than a watch. 
will enable him to listen anywhere, on land or sea, 
to a speech delivered or music played in some 
other place, however distant. These examples are 
cited merely to give an idea of the possibilities of 
this great scientific advance which annihilates dis. 
tance and makes that perfect natural conductor, 
the Earth, available for all the innumerable pur- 
poses which human ingenuity has found for a 
line -wire. One far -reaching result of this is that 
any device capable of being operated tbru one or 
more wires tat a distance obviously restricted) can 
likewise be actuated, without artificial conductors 
and with the saine facility and accuracy. at dis- 
tances to which there are no limits other than 
those imposed by the physical dimensions of the 
Globe. Thus, not only will entirely new fields for 
comnurcial exploitation he opened up by this ideal 
method of transmission hut the old ones vastly 
e,.te tided. 

"The 'w'orld- System' is based on the applica- 
tion of the following important inventions and 
discoveries: 

"1. The 'Testa Transformer.' This apparatus 
is in the production of electrical vibrations as 
revolutionary as gunpowder was in warfare. Cur- 
rents many times stronger than any ever generated 
in the usual ways, and sparks over one hundred 
feet long, have been produced by the inventor 
with an instrument of this kind. 

The '-ttngnifying Transmitter.' This is 
Testis best invcuuon -a peculiar transformer spe- 
cially adapted to excite the Earth. which is in the 
transmission of electrical energy what the tele- 
scope is in astronomical observation. By the use 
of this marvelous device he has already set up 
electrical movements of greater intensity than those 
of lightning and passed a current. sufficient to light 
more than two hundred incandescent lamps, around 
the Globe. 

"3. The 'Testa Wireless System.' This system 
comprises a number of improvements and is the 
only means known for transmitting economically 
electrical energy to a distance without wires. Care- 
ful tests and measurements in connection with an 
experimental station of great activity, erected by 
the inventor in Colorado, have demonstrated that 
power in any desired amount can be conveyed, 
clear across the Globe if necessary, with a loss 
not exceeding a few per cent. 

"4. The art of Inditidnalication.' This in- 
s ention of Tesla is to primitive 'tuning' what re- 
tined language is to unarticulated expression. It 
makes possible the transmission of signals or mes- 
sages absolutely secret and exclusive both in the 
active and passive aspect, that is. non -interfering as 
well as nun- interferablc. Each signal is like an 
individual of unmistakable identity and there is 
virtually no limit to the number of stations or 
Instruments which can be simultaneously operated 
without the slightest mutual disturbance. 

The terrestiol Stationary Ifores." Th,- 
wonderful discovery, popularly explained. means 
that the Earth is responsive to electrical vibrations 
of definite pitch just as a tuning fork to certain 
waves of sound. These particular electrical vihra- 
Lions, capable of powerfully exciting the Globe, 
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 lie 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 possible without due expense. .kmong 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 non - 
interferable government telegraph service; 

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

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

"(5) The establishment of such a 'world -Sys- 
tem' of intelligence transmission for exclusive pn- 
sate use: 

"i6t The interconnection and operation of all 
stock tickers of the world: 

$15,000.00 
COMPLETE WIRELESS OUTFIT 

For Sale 
General Description 

15 K \'A Motor Generator set. Motor is 440 volt. 120 cycle, -7000 R P M type. built 
to stand heavy overloads for indefinite lengths of time. Generator saine specifica- 
tions. Set is No. 3 phase, complete with all controls, starters, meters, etc. 
Three transformers, Discharger of Rotary Type, condenser, etc. 
Induction transformer of sufficient size to be used on any %race length up to 2010 
meters with a 650 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 %vhen ordered sealed for the duration of the war. The outfit has been completely 
overhauled and is guaranteed to be in first class operating condition. 
For further information, price, etc address 

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 We furnish all metan.d agrams, 
"roe, and all tat Darts aMs 

plete. ld the cabinet and 
assemble. A few hours' work, and you ell have as fine 

would 
of phonograph 

as any produced. and at price away below what you would pay in etont, 

Keep the Savings in Your Pocket 
Your machine will play all recur:IL will have wonderful tonal ouulity. excelled be 

one. No need now for any family to be without a phonograph because of the mat. 
THE MMARAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN 
ONE - FOURTH REGULAR COST, but equal to the high priced cabinet machines. 
Free Records with each outfit. SEND TODAY FOR FREE CATALOG and full 
particulars of our 

w 
derful offer. :It'll', :It'll', a manufacturer got his start in this 

way. . Why not you ? Build machines and sell to your. friends. Art us about th,s. 

AGENTS ATTENTION '" 
You can make and sell this machine from I WRITE TODAY! 

u plans at profit of f50 to each. 
Others are selling two and three a week, ` I1ODEIU r8040t31Aril sum' CO, 

Here is your copertunity to make big Iill SOW 313 Ss. then sr- rota d 
money and become independent. Pleas- peu..,.r ru.,..,, i . ton asse* et rene 
ant and profitable work, START TODAY. Ymi.e. taeaosw., e'm «s NSaeuw 

MODERN PHONOGRAPH SUPPLY CO. i Nam' 
104 Springer Bldg., 313 So. amissSt..Chios.,IB. Street Address 

c,i, or Town ... 

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

Home -made Electrical Apparatus 
By A. M. Powell 

Three wonderful his books, chuck full of just the sort of Information 
you have been looking for and at a price within reach of your pocket book. 
Each Volume Is printed on heavy paper, contains 75 pages and over 60 

IADE illustrations, complete working drawings for making every sort of electrical 
apparatus, Written so you can understand them. The price is only 25 

f]ECRICAL cents per copy -practically the cost of publication. See partial table of 
jPPARATL'S contents below and order now. The supply is limited. 

rra f/aee rá Val, I Contains working drow;ngs and directions for making all sons of Static 3ta- 
nt' VOLS chines. Static Apparatus. Home -made Batteries, Storage Cells, Transformers, Recti- 

Orrs. etc. 
Val. m m oins w working cre o d for ell sons of V oltme Am- 

meters. Galvanometers, Switches. Rheostats. Telegraph h Keys, Sounders. , Telephones. 
Shocking Ii Coils. Experiments. etc.. 

Vol. I contains working drawin gs and directions for making soup of Dynamos. 
Motors, Electric eines Miniature Lighting Pants, Wireless Telegraph Apparatus. 

Coils. Wireless Telephone. Electroplating. Espenm etc etc. 
of these wonderful book, trill sent to )nu sweetie,/ for 25 cents. 

COLE & MORGAN,!tnc., Publishers and Booksellers 
P. O. Boa 473, C. H. Sta., Ncw York City 

o SCIENCES yes 

CALE k NORGAN ese. 

INDEX 
to 
Lr _ l'on benefit by men fion in,t 

ELECTRICAL EXPERIMENTER 

SCIENCE & INVENTION 

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

15c 
ECPERISfENTER PUBL. CO. 
Book Depi. 231 Fulton St., N. Y. 

l,nrnter' s/ten tnriting te odr.rtisers. 
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DUCK'S BIG 300 . 

Wireless & Electri 

PPcal 

Catalog is now as it always has been, the largest and most 
complete and dependable Wireless Catalog published. Mailed 
for 12c 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 worth white is listed in this catalog. The experienced amateur will tell 
you to sec our catalog before buying. You are thereby insured against an unwise purchase. It 
is the Beacon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better values are obtainable elsewhere. Send for revised price list. It 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 
We 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 & 
NEW YORH 

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 
NEW YOR RICHMOND RICHAIOID HILL IfILI. 

The JOVE 1s the Best, Cheapest and 
Most Reliable Detector. 

Sample by mail for E1.44. 

`BUNNELL" Goods 

are A LWAY S RELIABLE 
Senor for Wireless Manual No. 40 E. U ST 

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

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

Radio Amateurs E- 
Write us today for a Free Copy of our New Bulletin of latest Radio Apparatus. 
We handle the products of fifty -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 distribution and supplements will be issued at troquent inter- 
vals. .t postcard will bring you our Latest Bulletin and put your name on our Mailing List. 

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

t' THERE'S MONEY /N IT " 

-ÑÓñE =LEARN TELEGRAPHY =HÓM 
-T = MORSE AND WIRELESS= _ 

TEACH YOURSELF 
In half the usual time, at trifling cost. with th0 
wonderful Automatic Transmitter. THE OMMISHAPH, 
Sends unlimited Morse or Continental messages, at 
any speed, just as an expert operator would. 

Adapted by U. S. Cart. 4 styles. Catalnaa frees 

OMNICRAPH MFC. CO. 
39L Cortlandt St. New York 
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"(7) The establishment of a World.Systene of 
musical distribution. etc.; 

"1Ní The universal registration of time by 
cheap clocks indicating the hour with astronomical 
precision and requiring no attention whatever; 

19) The world transmission of typed or hand- 
written characters, letters. checks, etc.; 

"(10) The establishment of a universal marine 
service enabling the navigators of all ships to steer 
perfectly without compass. to determine the exact 
location. hour and speed. to prevent collisions and 
disasters, etc.; 

"(II) The inauguration of a system of world. 
printing on land and sea; 

"(12) The world reproduction of photographic 
pictures and all kinds of drawings or records." 
I also proposed to make demonstrations in 
the wireless transmission of power on a 
small scale but sufficient to carry convic- 
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 high, having a spherical 
terminal about 68 feet in diameter. These 
dimensions were adequate for the transmis- 
sion of virtually any amount of energy. 
Originally only front 200 to 300 K.W. were 
provided but I intended to employ later 
several thousand horsepower. The trans- 
mitter was to emit a wave- complex of spe- 
cial characteristics and I had devised a 
unique method of telephonic control of any 
amount of energy. 

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 I 
would contradict the widely circulated re- 
port that the structure was demolished by 
the Government which owing to war con- 
ditions, might have created prejudice in the 
minds of those who may not know that the 
papers, which thirty years ago conferred 
upon me the honor of American citizen- 
ship, are always kept in a safe, while my 
orders, diplomas, degrees. gold medals and 
other distinctions are packed away in old 
trunks. If this report had a foundation I 
would have been refunded a large stem of 
motley 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 valuable re- 
sult -the location of a submarine in any 
part of the world. My plant, services, and 
all my improvements have always been at 
the disposal of the officials and ever since 
the outbreak of the European conflict I 
have been working at a sacrifice on several 
inventions of mine relating to aerial naviga- 
tion, ship propulsion and wireless transmis- 
sion which are of the greatest importance 
to the country. Those who are well in- 
formed know that my ideas have revolu- 
tionized the industries of the United States 
and I am not aware that there lives an in- 
ventor who has been, in this respect, as 
fortunate as myself especially as regards 
the use of his improvements in the war. I 
have refrained from publicly expressing 
myself on this subject before as it seemed 
improper to dwell on personal matters 
while all the world was in dire trouble. I 
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 which he has assisted many 
other pioneers. He carried out his gener- 
ous promise to the letter and it would have 
been most unreasonable to expect from him 
anything more. He had the highest regard 
for my attainments and gave me every 
evidence of his complete faith in my ability 
to ultimately achieve what I hail set out to 
do. I am unwilling to accord to some 
small -minded and jealous individuals the 
satisfaction of having thwarted my efforts. 
These men are to me nothing more than 
microbes of a nasty disease. My project 
was retarded by laws of nature. 'the world 
was not prepared for it. It was too far 
ahead of tune. But the saine laws will pre- 
vail in the end and make it a triumphal 
success. 
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