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or spring under compression. This stored energy is of a more or 

less explosive nature and, when suddenly released, manifests itself 

in the form of electrical vibrations as light, heat and other forms 

of electrical energy. Although the detonating character of the 

stored electrical energy and it's mode of discharge or explosion 

was well known to scientific men it is a fact, that the principal 

was not made use of in practical converters or induction coils 

preceding my announcement in 1891. Even Heinrich Hertz, the 

acknowledged pioneer in electrical vibrations, was entirely 

unconscious of the enormous advantages which he might have secured 

in the prosecution of his classical researchers had he, instead of 

using an ordinary induction coil, veiled himself of the principal 

involved in the operation of these oscillators. No better 

illustration of the advances made in these new implements can be 

given then stating what daily experience has confirmed, that even a 

comparatively small transformer of this kind, manufactured for less 

than a few percent of the cost, can, for the majority of uses, 

outdo the famous induction coil of Spottiswoode. With this fact 

before us it needs no further argument to convince anyone that the 

induction coil, as known of old, is soon to become a thing of the 

past. This is in itself a result of a magnitude such as to enlist 

the serious attention of all those engaged in electrical research 

and exploitation.  

 

The evolution of the practical instruments has been a gradual 

one, involving a number of years of study and experimentation in 

departments but imperfectly known. During these investigations I 

discovered, amongst other things, the important part which the 

presence of gaseous matter plays an induction devices in general, 

and by a suitable mode of construction I was able to remove this 

chief cause of inefficiency and trouble. While the fundamental 

principle has been used in expanded very important departures have 

been made, particularly in the adaptation of the transformers to 

ordinary circuits of supply. Great difficulties had to be overcome 

in the construction of the condensers, inductive circuits and 

breaks, modes of insulation, regulation in many other features, but 

the results have been a generous reward for all labors. Practical 

implements have finally resulted, which are of extremely simple, 

cheap and compact construction, which are easily taken care of and 

work with high economy on common, either alternating or direct 

currents of supply. They can be, however, easily adapted to any 

other source of electrical energy. In one form of electrical 

oscillator, eminently suited for physicians applying Roentgen’s 

discoveries and for experimenters in general, both alternating and 

direct currents may be used with equally good results, and 

furthermore by a simple adjustment the transformer may be made to 

suit any working pressure within very wide limits.  

 

Devices possessing such advantageous features are so much 

needed and the benefits which will be derived from their use 

appears so great that I sincerely believe them to constitute a very 



 

 

valuable contribution to electrical science and industry. A few of 

the most obvious uses of these transformers may be cited here:  

 

1) Lighting. The currents of extremely high frequency obtained 

lend themselves admirably to lighting by phosphorescent tubes and 

bulbs. Whatever the ultimate form of illumination device may be it 

is very probable that it will be operated by such currents, and 

that therefore the method and apparatus based on the fundamental 

principle here used will play an important part in the system. It 

is a fact, however, that under certain conditions ordinary lamps 

may be operated more economically with high frequency currents, and 

it may therefore be quite practicable to convert the ordinary 

currents in a factory or dwelling for this purpose, as little loss 

is incurred in the conversion and a certain additional advantages 

would be gained in doing so. Furthermore, arc-lamps, or lamps of 

any voltage, high or low, maybe easily operated from such an 

oscillator. 

 

2) Manufacturer of chemical products. Currents of a high 

frequency and high potential excite in an extraordinary way 

chemical activities and, with the experience that I have so far 

gained, I do not hesitate to say that the time is not far off when 

we show manufacture nitric acid, ammonia, sulfuric acid, argon and 

such bodies on a commercial scale by the use of these currents. It 

is a fact that the nitrogen of the atmosphere enters into 

combination with the oxygen under certain conditions of high-

frequency discharge. The currents seem also capable of producing 

specific effects in the fusion of bodies, so that there appears to 

be another Field opening up for research. 

 

3) Production of ozone for sanitary and Industrial uses. For 

these purposes it appears difficult to offer a more effective and 

simple machine. The advantages offered are so great that a 

competition of old apparatus is entirely out of the question. To 

give a simple illustration, a small oscillator, taking no more than 

the energy of one lamp, will, by a judicious determination of 

quantities, cover with active streamers a surface of one square 

foot. Such a surface would require a very expensive apparatus of 

ordinary make and, besides, the production of ozone would be less 

efficient because of the low frequency of the currents. 

 

4) For the professional applications of discoveries of 

Roentgen by physicians these transformers seem to be ideal 

instruments. They're extraordinary effectiveness I attribute to the 

suddenness and enormous electrical pressures which are obtainable, 

even in a very small apparatus. To again cite an example, I have 

been able to locate bullets in various parts of the body, even in 

the most difficult places and embodies of men of more than usual 

physical development. And this with such an oscillator taking in 

normal operation no more energy than that needed to light an 

ordinary incandescent lamp. The photographs taken by means of such 



 

 

instruments reveal an astonishing amount of detail, and by their 

employment the value of Roentgen's discoveries will be much 

enhanced. 

 

5) For the general conversion of electrical energy these 

transformers are excellently suited. By their help we can convert a 

direct or alternating current in very many ways and obtain energy 

for the operation of any kind of devices. With this object in view 

a special form may be constructed suitable for all kinds of 

specific uses. 

 

6) For electrotherapeutic treatment and generally medical use 

it is easy to provide a small oscillator going into a compass of a 

few cubic inches only and involving but a trifling expense for its 

manufacturer. 

 

7) Photography. Under certain conditions it is possible to 

produce with these new appliances light in the vacuum tube of any, 

up to several hundred candlepower, of intense electrochemical 

activity, and thus photography may be made independent of sunlight. 

 

8) The transmission of signals can be affected at considerable 

distances by the use of high frequency currents and in many 

instances the wires used in the signaling can be done away with. I 

believe that there are large fields for the use of these appliances 

open in this and similar directions. 

 

9) For the operation of devices requiring constant movement or 

generally in apparatus of precision the oscillators will prove 

valuable, as they furnish currents of rigorously constant period 

and if any frequency desired. 

 

10) As a laboratory appliance the oscillator affords a much 

simpler, cheaper and incomparably more efficient and effective 

apparatus than the old induction coil. It only need to be stated 

that, owing to the extreme rapidity with which the current succeed 

each other in the primary, there is no fine wire needed in the 

secondary circuit. Thus the principal item of cost and cause of 

inefficiency present in the old apparatus is removed in the new 

form of coil. To give an idea to a practical man I might state that 

it is possible, with large facilities, to manufacture a thoroughly 

finished instrument which will give a spark of one foot in length 

for probably less than $15.  But cheapness alone does not convey an 

adequate idea of the advantages offered. One will better appreciate 

these when considering that in most cases where ordinary induction 

coils are operated from common Supply circuits, owing to the very 

low frequency obtainable by mechanical means and by the necessity 

of using few turns, and consequently heavy currents in the primary 

coil, there is a great power consumption attendant to the operation 

of such an instrument. Often as much as 5 H.P. have to be expended 

to secure a stream of sparks 8 to 10 inches. With the improved 



 

 

induction devices such a result requires an expenditure of energy 

of certainly no more than that needed for lighting to incandescent 

lamps. 

 

A special effort has been made to adapt the oscillators to 

various specific uses. Thus a number of types have resulted which 

are now ready to be introduced. An important feature is that the 

facilities for manufacture do not call for great outlay, and that 

the completion of a great number of transformers would require but 

little time. 

 

The following types have been fully developed and photographs, 

working drawings and other particulars of construction can be had 

at short notice. 

 

1) Smallest size made, capable of being operated both from 
direct and alternating current circuits, suitable for 

amateur work, electrotherapeutics and generally such uses 

where a small amount of energy is required. 

2) Small transformer for Roentgen Ray work giving 6-in sparks 
and enabling location of bullets or foreign substances in 

any part of the body. The performances of the instrument 

are much superior to those of even very large coils of 

ordinary make. The consumption of energy is less than 60 

watts, that is considerably less than that taken by two 

incandescent lamps. The instrument operates on both direct 

and alternating supply circuits. 

3) Small transformer for ozone production and such uses, 
suitable for both alternating and direct currents. Can also 

be employed to advantage for many other purposes. 

4) An oscillator of larger size, especially constructed to 
give the greatest suddenness of discharge, which is 

required in many instances. This will be especially 

suitable for those who desire the production of powerful 

effects with Roentgen Rays. Alternating and direct currents 

can be used in the operation. There is afforded a facility 

for easy regulation and reversal of currents. The spark 

length is about 12 in, but can be made much more, if so 

desired 

5) An oscillator design especially for direct circuits with 
rotating interrupter and facility for varying the speed. 

This appliance is suitable for general purposes. 

6) Oscillator with very rapidly rotating brake, very compact 
and specially adapted for running lighting devices. 

7) A large oscillator with rotating interrupter and condenser 
in divisions, allowing a number of adjustments to render it 

suitable for a variety of use. 

8) Working drawings of apparatus used in the manufacture of 
condensers and coils by improved process, found 

indispensable for satisfactory results, with all the 

practical details of the procedure. 



 

 

 

Some of the results obtained with the perfected oscillator, 

recently completed, have been shown to a few competent men, and it 

can be stated without exaggeration that they have been found 

remarkable. 

 

As to the demands, it is very great, as is evident from a 

great many letters and inquiries daily received, and there is not 

the famous doubt that thousands of these instruments can be 

disposed of at once advantageously in view of the imperfection and 

inadequacy of the present induction devices. 

 

As to the patents, in the United States the following, 

relating to the fundamental features of the production and uses of 

high frequency currents, have been taken out: 

 

No. 462,418, for method and apparatus of electrical conversion 

and distribution; 

No. 454,622, for a system of electrical lighting; 

No. 568,176, apparatus for producing electrical currents of 

high frequency and high potential; 

568,177, apparatus for producing ozone and such chemical 

products; 

568, 178, method of regulating apparatus for producing 

currents of high frequency; 

No. 568,178, methods of an apparatus for producing currents of 

high frequency; 

No. 568,180, apparatus for producing electrical currents of 

high frequency; 

No. 567,818, electrical condenser. 

 

Besides these there are a number of applications on more or 

less important features in the U.S. Patent Office. 

As to Germany, the inventions disclosed in the above named 

patents, except 567,818, have been covered by a patent already 

issued and by two applications now in the office. The last patent 

referred to, namely number 567,818, will be applied for. 

Practically the same state of things exists in the following 

countries colon great Britain, France, Belgium and Austria. A 

patent has also been issued in Italy, and Russia and Spain are 

under consideration. 

 

(Signed) N. Tesla. 

Tesla Laboratory 

46 E. Houston Street, 

New York. 

 

November, 1896. 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


