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THE TESLA TRANSFORMER
| @ 1986 E.P Doccand

At the turn of the century Tesla was in the process of devising
a means of wireless power transmission. The transmission involved
the generation of longitudinal ether waves. Whether Tesla accomplished
this is not known, but the idea was considered by other notables
such»as Kelvin and Maxwell. Kelvin* considered it possible to
generate "longitudinal waves'in the luminiferous ether" thru the
phenomena of displacement current (capacity current 8D/3t). He goes
on to indicate his feeling that these waves must be faster than
light, as the longitudinal waves in a steel rod move with much
greater velocity than the transverse waves. Tesla claims that the
waves from his transformer propagate-.at T/2 the velocity of light.
It is interesting to nmote: that the velocity: measured . on:.the Tesla
coil.is .also. T/2 greater: than the: velocity of light: but-this -
does. appear to be a’phase velocity rather than a. group velocity. -

In his writings Tesla . indicates some seemingly impossible
phenomena surround the emwnations from the spherical terminal
capacity, and I have determined these to be true by experiment.

One is that the power gradient (poynting vector) is in the same
axis as the dielectric flux gradient. The other is the slow forma-
tion of a conductive area surrounding the sphere that is not ionic
in nature (in other words is nét a spark or glow discharge).

Contrary to popular relief, the Tesla transformer is not a

*See reference 6.



steady state device but is a magnifier of transient phenomena.

Also it does not behave like a L. C. network nor a transmission
line, but more like a unique type of wave guide. If all parts

of the systém are desiéned properly the EMF and hence dielectric
flux jumps from zero to an enormous value almost instantaneously,
thereby producing an almost inconceivable displacement current

into space. ' The transformer is then basically a device for rapidly
discharging the capacitor bank nearly instantly into free space,
producing an enormous dielectric shock wavé similar to a sonic boom.

Because the dissipation of the transformer is for all practical
purposes negligible, the energy keeps increasing at a linear rate
per cycle of oscillation, thereby accumulating a gigantic gquantity
of electrical energy. (A form of laser action may be possible.)

In order for the transformer to resonate with the planet the
energy storage in the active region that grows around the sphere
terminal must equal the conjugate energy storage of the earth,

a stiff requirement.

It is interesting to note that dielectric breakdown in this
active region grow into a log periodic form based on X?-X=1 as the
log base.- This will be recognised as the trancendental PHI or
the Golden Ratio. 1In glow discharges the ions of metallic elements
form stable spheres of diameter inverse to the atomic weight of
the element involved. . ‘

The transformer's principals of operation are as follows:

The first regquirement is the sudden collapse of an energy field

thereby producing a sudden impulse of energy. second is the
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transforming properties of the odd harmonic ordered single wire
deiay line (coil) which allow for the production of enormous
E.M.F. and M.M.F., and third, the dielectric phenomena surrounding
the free space capacity terminal.

1) The formation of the energy impulse involves the discharge
of a capacitor with the highest practical stofed energy into an
impedance (inductive) of the lowest practical value, and the discharge
path is coupled to an energy supply through a negative resistance
device. This negative resistance is classically a spark discharge,
but a superior piasma device needs ﬁo be developed to enhance
efficiency. Under optimal conditions the exponent of oscillation
amplitude will be positive over a sustained period of time. .

The net result of this system is the production of an extreme
impulse of M.M.F. of great d¢/dt. Aan alterhate method is the
discharge of an inductor of the highest practical stored energy
into a circuit of the lowerst practical admittance, thereby pro;
duciﬁg an enormous impulse of E.M.F. of great dy/dt.

2) The energy impulse generated by'the aforementioned methods
is then coupled into a pair of single wire transmission systems.
Through induction a strong travelling wave is formed. Due to the
impedance transforming properties of the odd (A/4, 3M4, etc) order
line, the E.M.F. of the wave is converted into lightning magnitudes,

still retaining the extreme d/dt of the initial discharge.

The capacitive discharge method of impulse generation is
Tesla's favorite, but Steinmetz shows that inductive discharges will

also work.



The capacitor contains the initial energy of the oscillating
system. The buss from the capacitors to the primary loop should
have a negligible transient impedance; The capacitors should be
of the bolt'on vacuum type, however, ihe unigque dielectric properties
of water might be of advantage as capacitor plates. The capacitors
must be in symmetrical arrahgement with the primary coil. The
primafy must be of one turn only and exhibit the lowest practical
impulse reactance % (P) P=di/dt. Tesla indicates tﬁe proper length

.6f the primafy conductor to be »/2=Kn, where n ié a harmonic number
convenient for the size of the unit and K is unspecified. Also
unspecified -is if this value is free osc. disconnected from the
capacitors or is LC dependent.

The transmission network consists of two N/4 single wire transmission
.systems of negligible radiation loss. The first of these is called
:the secondary coil. The next is called the "extra coil" by Tesla, but
~‘henceforth will be:called. the: "Tesla Coil". This network. or:line
‘is typically. absent. in:most: units:purporting to.be Tesla transformers..

The secondary coil serves . as. a.matching.netwrk: between the wave
generating primary loop and.the Tesla coil. = The magnetic coupling
factor "k" between the. PRI and SEC coils is typically 20%..

Negligible magnetic coupling should exist between the secondary
and Tesla coils.

The function of the secondary is three fold. The first is the
transforming of the primary M.M.F. pulse into an abrupt travelling
electric wave. Second, to provide a constant potential constant
current transformation for good voltage regulation'at the output-
terminal of the Tesla coil, and third is to match the drive impedance

. *
of the Tesla coil to the drive impedance of the earth. (next page)



The secondary coil is of a low characteristic impedance of
the value £s=,v§;_§}. This low impedance requires it to be of
high self capacity. This capacity is best facilitated by flat
spirai_coils of wide strip, or by short coils of wide strip,
or by short coils of wide strip wound edgewise. The diameter
of the secondary must be very hearly,that of the primary loop.

.3. Connected to this secondary coil is an additional coil,
the Tesla coil. This is where the magnification properties are most
pronounced. This line or coil is also )/4 long however, it must
possess the minimum possible self capacity, résulting in the
highest.possible characteristic impedance, thereby facilitaiing
the greatest possible magnification of E.M.F. by the relation
Eo=8-1;,. |

The self capacity of the coil is minimum when the diameter is
egual to length, roughly l.sF per centimeter of diameter. The velocity
of propagation alone.this coil is ®/2 times the:velacity:af. light
due to the distributed.shunt.capacity.. This results.in pronounced
capacit&“effectS“whenrthewcoiluiSroperatedihigherrinwfrequencY
than resonance. . It.will,discharge*a rate much faster than the angular
velocity;of.free:oscillation,'producing explosive phenomena. The
self capacity of the terminal sphere brings the frequency of 0SC
down to that of light velocity by acting as a shunt capacitor load across
the coil. There -an be conédderable eergy radiation from the capacity
terminal. Steinmetz equations show a power factor as high as 40%
is possible.

Dielectric radiation from the Tesla coil itself must be minimized.

*It should be noted that the primary acts as a halfwave, therefore
exhibiting no impedance transforming properties.
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This is achieved by concentric configuration with the primarf/
éecondary system therby enclosing its dielectric flux. |

The potential gradient along the Tesla coil is approximately a
step fupction due to the phase displacement of the input impulse's
harmonics, however, the vglocity of the higher ordered overtones
become proportionate to frequency if the self capacity becomes
significant, thereby distorging ﬁhis gradient which assumes egqual
velocity for all'ovgrtones.

Consider the table.

Freguency Coil Length in Degrees Input Pulse Degrees
Fo 90° | 0°
3F, . 270° (-90°) 0°
S5F, 450° (+90°) 0°
7F o 630° (-90°) 0°

The harmonics of the time function impulse are all in phase,
however, the harmonics of the space function are a;l out .of phase
and is therefore a step function. The coil can be considered a form
of differentiator.

Hence the gradient along the coil is abrupt at the last few
degrees of coil length but small elsewhere along coil (see Fig. 2).
The last turns of the coil must be insulated accordingly,'it would
seem possible the gradient to continue to increase beyond the
dielectric terminal!* By facilitating the last few degrees in a

lead from coil to terminal, the gradient can be made to appear

along the lead rather than in the coil, minimizing capacity and flashove:

*EMF then also becomes greater farther from terminal, possible
reaching astronomical magnitudes.
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problems. The dielectric radiation from this lead will be small
as it is immersed in the sphere's flux. No data exists as to the
ratio of the size of the sphe;e and earth.

The complete Tesla transformer is shown in Fig. 3. The
electrical length is 360 degrees at the fundamental of oscillation.
The earth connection must have negligible transient impedance, a
star radial system preferred. The earth terminal is the M.M.F.
counterpart to the E.M.F. capacity terminal. Like the capacity
terminal, it is quite possible that the magnetic gradient and force
will increase as the wave penetrates the earth. Hence the 5 sections
of the Tesla transformer: |

1. Earth

2. Primary ststem/ power supply

3. Secondary wave coil

4. Tesla or magnification coil

‘5. Dielectric. antenna:

It should be born’ in mind- that Tesla ‘designed’ this-system for
the:transmission.of.electritvwaves;tf;This;is:hardiy-deSirable for
lab .work as;severerdamage"tofunp:otected'appaiatus and electrical
interference can result.: To confine the energy an image coil
(180° shift) must be connected to the earth terminal. Making this
arrangement in a horseshoe configuration produces intense dielectric
flux and displacement current that is guite usefull for plasma work.

Due to the immense difficulties surrounding the spark device,

a simple method and one of much greater control is shunt feed of the
primary network by an A.M. radio transmitter of special design such
as the unit at building number one. Due to the hiéh impedance

* i 3 .- . . . . .
The theories of radio at that time considered transmission thru existing
lines of force or "ether tensions".
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offered by the primary resonator the impedance effective of the

tubes must be high and therefore must operate at high anode

voltages. The electronemission hoﬁever, must also be high, necessitatinc
large cathﬁdes.and terperatures. High anode % and large electron emissic
are usually of inverse relation in available vacuum tubes. Special
pulse modulator vacuum tubes must be used. ‘Hydrogen thyrétrons might
operate satisfactorally at low frequencies where the. 1 microsecond
deionization time will not hinder commutation. The most effective
device for shunt feéd may be the multipactor tube due to its stong
negativé resistance effects, but it is not clear if it will operate belov
1660KC with much efficiency.

By the utilization of the aforementioned devices a much improved
field is devloped at the transformer output with regard to stability.
This I have found desirable for the production of stable plasma
formations.

However, I have not noticed the "jamming together of electrons"
unless the spark method is used as the rate of rise of EMF is much
greater by the spark method. Perhap; the multipactor will operate
comparatively but strong impulses do not seem possible with shunt
methods.

For stability of certain plasma effects AFC may be required.

(See Fig. 5) The image coil system exhibits strong discriminator
effects and thereby facilitates the formation of an error signal to
the V.C.O.

As to physical construction the primary should be sheet éopper
of great conductor width and large loop area. Large surface is
required as the skin effect is total with impulses. Large width

also minimizes inductance allowing for larger capacitors and more
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rapid discharge and hence high impulse strength. 1In oppositioﬂ
to this required inductive reduction is the need for a large area
due to the flashover and coupling reguirements. Hence a balance
has to be established between the need for minimum inductance
for rapid discharge and for a large magnetic field, resulting
in large inductance. The formula for inductance (rationalized)
is L=area/width.

Tesla indicates that the copper weight of the secondary
must equal that of the primary for maximum efficiency. This
of course goes along with standard trénsformer theory but it must be
- remembered that the depth.of penetration of waves into conductors
. 1is microscopic‘forimpulses, This copper requirement must be modified
to equal surface area rather than weight. As to the use of water
for capacitor conductors Tesla gives no reason. It would seem that
~this is done for the sake of simplicity and/or is a holdover from
£he Leyden jar. (Remember he began this in 1890). However, water
has many curious dielectric properties that may be essential in
operation. By theory, for maximum discharge velocity the dielectric

must be a vacuum.
Analysis (See Fig. 6)

The oscillating coil differs from the transmission line on
account of turn to turn capacity and distributed mutual induction.

The presence of sefies capacity causes the coil to respond
as a capacitor network (with no inductive effect) towards abrupt
impulses and angular velocities greater than the angular velocity

of free -oscillation.
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The voltage distribution along the coil at the first instant
depends on the factor a=zvé;7E;. Cg= capacity to ground, Cs=
capacity from end to end. .

The greater 2’ the greater the concentration of voliage
~at the feed end of the coil. The maximum voltage per unit length

is equal.to 2 times the voltage of uniform distribution. a is a
small fractional'value with Tesla coils.

The greater the d/dt or & the greater the gradient of voltage.

If the impulse has a long tail thg phenomena will be as
described but followed by a damped oscillation. (0scC)

By impressing a sustained oscillation, and if ﬁhe coil
.has a small dissipation cohsfant u, the voltage will
continue to increase indéfinately. Initially the coil acts as a
capacitor ladder network (See Fig. 7). The capacity elements are
.charged to nearly twice the applied E.M.F. The effective
.capacity being chafged is C=4/EEE-. Because this netwwork contains
. impedance elements of only one type the voltage distribution is
hyperbolic rather than periodic. If %=distance/totél length and
e is voltage to ground at the particﬁlar distance,

e= E, COSH a § . For Tesla coils this distribution should be as
COSH a

linear as possible (small a).

As the distribution goes from initial to final the voltage
can be analyzed into a complex series of decremental waves at various
frequencies and wavelengths. This is accomplished by analyzing the
initial distribution (hyperbolic) into space harmonics with respect
to the final (DC) distribution. If a is considerable, no.linear relatio
exists between frequency and wave length. (See Fig. 8)

When an oscillating wave follows the initial impulse (as is the



FIG 7

K 12 k ke
| IVITIAL
, TRESTon SE
¢ T° T '

o ! ! )

RL /24 R4 RL
% ' % ~ FluvAL
G, %\Gc EGC e JOESPONS E
o - - 44‘ '
Fle ¥ K = L DARAFS
. Cs
, @ =o
¥4
;55
X DISTRIBUTIon Alowe Coll

19



20

case with the Tesla transformer) the alternate positive and negative
voltages cause continuous increase in voltage and elergy. The effect
of the alternaﬁions is to increase the amplitude of the wave by twice
the applied voltage for each alternation. Example - oscillating
voltage is 1.24 times applied voltage. (initial) At each cycle
this is multiplied by twice Ea, causing E to ground to increase in steps
At second cycle E is 4.72, at third E is 7.20, etc. This effect is
' reduced or suppressed by large u Sr a.

The action of the spark gap has a multiplicative effect also.
Consider Steinmitz' analysis. "Continual or cumulative oscillations
involve an energy sﬁpply to the system. If the energy supply is less
than energy dissipation theO sc. damps as a transient with reduced
u. If the supply equals the dissipation the 0SC is continuous.

If supply is greater the 0SC is cumﬁlativeT
The 0OSC represent energy and frequency traﬁsformation from
- the L.F. or D.C. supply to theH .F. OSC system. This transfer may
- -be brbught about by the transient of energy readjustment resulting
from a change in circuit conditions, producing again a change in
circuit conditions and thereby an energy adjustment by transient,
etc., etc...

Recurrent oscillations tend to run into each other and form
continuous OSC. When successive transients run in to each other
they tend to synch.

However, the formation of continuous OSC is not the mere
overlap or running toéether of successive waves. The recurrent
OSC cannot start until the preceding OSC has died out, and sufficient
charge time has elapsed for next arc d’er of gap. With overlap no dead
period occurs during which nofmal or supply frequency is supplied.

Energy then must be supplied by a phase disvlacement within arc
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During oscillation, which gives a negative energy cycle or a reversed
hysteresis loop. For continuous oscillation then, a hysteresis
loop nust be formed by the lag of effect before cause." (This is
negative resistance or the formation :;ther than the dissipation of
energy.) "For the cumulative oscillation, the area of the loop must
depend on and increase with the stored volt amps of the oscillating
sistan.'
Mathematic analysis (See Fig. 9) (See reference 2)
e = E to ground e_ = E gradient (E/inch)

s
By Kirchoff's Law

2;; a;;s — Q.Is
I + = 5~ ° O (23a)

Let Vs = a/ax = space operator
Let ~, = a/at' = time operator

Then J; £ ]" _ I, =0
Differentiation of (23a) in time gives

YsVe I, + %%, = vsve I, =0 (23b)
These, (23a) & (23b) are independent of initial and final distributions
of EMF,
Equation (23b) must be expre-ssed in one variable, In terms of
voltage and current, the current demsity im capacity to ground is

cg per inch of coil times the rate of change of e to ground,

s I’ = ~sC€ C, (26)

- 2
Ys Ve IJ = v'e C, (27)
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Relating Ia and voltage

Is in capacity between turns equals capacity per inch times

the time rate of voltage gradient,

I, = ~aes K-.‘ = ’Vs’YteK:l (28)

.
Vs Ve IS = ’7’: ’7’:8 Kl (29)

Relating I1 and voltages

The relation between magnetizing current and'Il is complex and
defies analysis. (See Fig. 10), For the fundamental distribution
(+ wave) the effective inductance of the coil i# the space integral
of the § cosine wave of current of M.M.F. and is equivaient to 2/
times the normal tqtal inductance, For the third harmonic, 3/h
cosine wave of current or M.M.F, the inductance of 1/3 of the coil
opposes the remaining inductance resulting.in diminishment of self
induction depending on the mutual inductance of the bucking section
to the rest of the coil, The process progresses similarly for the
rest of the harmonic series (5F, 7F, 9F, etc.). This results in surge
impedance for each harmonic but effects temnd to cancel for wave length,
Capacitance of the coil behaves in a similar fashion andvmay be
voltage dependent giving the coil voltage gain under the propér
conditions. (Parametric amplification)

Denotigg this residual inductance as leakage inductance L, and

-2 ' -
the dimensions of 1 ~“as the mutual inductance M (Henry 1), then

~ieg = —7 I (LM) (30a)

~le v I, (L M) (30b)
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(30b) gives the value of v I, , while (23a) involves ~, I, .
If we differentiate the former with respect to x and the latter with

‘respect to t, substitution becomes possible,
% ad

(31), (29) and (27) express in terms of volts the three terms of (23b).

Hence, the general equation:

& -/ a
Y = Vg Ve (La’C ) + 2 (LM.C) (33)
This equation neglects losses,

Analysis of the interaction between the earth and various coils
is possible by the use of velocity measure., This in general is a
complex quantity consisting of real and imaginary parts,

By the relation well knowns:
a -2 2 |
Yo = V Y, (3%)

where v is the velocity of the wave. Then velocity is the ratio of
time to space., Letting this velocity be of unit value, time and space
functions become equivalent, ﬁga=1é? o Steinmetz gives the following
instructions for accomplishing this.. |

"Line constants are typically given per unit length, as per
centimetre, .mile, 1000 feet, etc,

The most convenient.unit of length, when dealing with transients
in distrubuted circuits, is the velocity unit v.

That is, choosing as unit length the distance of propagation in
unit time, or 3 times 1010 cm/sec for transverse waves in air, this
gives v = 1 and therefore LC =1 = ¢

=1

c=1""L=c"!
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That is, the capacity per unit of length, in velocity measure,
is inversely proportional to the inductance. In this velocity
unit of length, distance will be represented by x."

Substituting c=1

te =X F=1/A,

Time angie @ = 2nFt = 2wt/Xx,

-Distancé angle w = 2nFA= 2%A/X,

Analysis of the travelling wave along Tesla coil* utilizing
the light second.

The equation for stanéing waves on a line are as follows:

i=1i, x COS (@FW)
' : (1)
e = Qo x SIN (FF1)

u is the power dissipation constant. The power involved is:

=2ut

eyl
— e SIN2 (§3+) = ei (2)

2

Because the sineterm makes this symmetrical about zero
the average power is zero. For the travelling wave:

i=41i, x COS (@ z )

e =e, X COS (@ Fw) (3)

The power involved is :

€ole =2uT
€ [1 + CcOsS (2) (g (4)

2

Power average is now:

e,i, -2t
s— € . (5)

* Steinmetz's analysis modified.
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Thus two waves exist, a . travelling steady power flow givén by

(5) and a standing wave given by (2) such a flow of power flows

along the different sections of the Tesla transformer, consisﬁing

of sections of different u. For instance the primary has very low

u due to the large surfaces and the negative u of the arc, the secondary
has a higher u due to no arc, the Tesla coil has higher yet due to

the small conductor size of windingf and the dielectric antenna

has a very high u due to radiétion.

In the primary the duration éf oscillation is very great as u
is zero or negative. The duratién of.coii oscillation is shorter due
to their higher u, and by themselves their 0SC  would dampen
quickly. Since all are connected together, all must dampen together.
It then follows that power must flow during transient from primary
to antenna, so as to have all se;tions dampen together. |

Three conditions can occur in the general compound system:

a) The power flow is uniform, that is, the power remains
constant in the direction of propagation.

b) The flow decreases in the direction of propagation.

c) The f;ow of péwer increases in the direction of propagation.

This last case is of special interest in the Tesla transformer
as it increases the steepness of the wavefront, producing greater
displacement current.

If the flow of power increases along system, more pQwer leaves
every line element than enters it; that is, the line element is
drained of its stored energy by the passage of the wave, and then
dies down with time at a faster rate than by its own dissipation.
That is, not all the stored energy of the line elements supplies the

power dissipated in the line elements, but part of the energy leaves

the elements in increasing the flow of power along the line. The
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-rate of dissipation thus is increased, and instead of u, u+s enters

the equation. That is the time decrement is:

-(u+s)t

€

s is the power transfer constant.

"But, inversely, along the line the power flow increases,

that is, the intensity of the wave increases, by the same factor,

+SA

€

or rather, the wave decreases along the line at a slower rate than

that scattered by the power dissipation. . Therefore, that taken from

the time domain is transfered to the space or distance domain.

- (u+s)t +*

i=i, ¢¥5tcos (g-w)

Similar for e
D AVG is e.i 6—2(u+s)t +2s A
2

The power transfer constant s determines the steepness of

~.-the wavefront. To meet these requirements the u of the line

must exceed the average u, of system.

Example (See Fig. 1l1):

Transformer

Length = A 1.0x10™3

in light seconds
Dissipation = u 100

ua 0.1
u,= u AUG. = 2«2 = 800
S 2
and s = +700

Line Load
1.5x10" 3 0.5x10"3
900 1600
1.35 0.8
=100 -800
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The transformer thus dissipates power at a rate u=1l00 but

sends power at the rate of S=700, or seven times as much as it
dissipates by internal losses. The load dissipates power at

u - 1600 and receives power gt the rate -5=800, that is % the power
it dissipates is supplied from other sectioné, in this case the
transformer,

VThe transmission line dissipates power at the rate of u=900
only a little faster than the system u, of 800; and the line receives
power at -S=100, that is, receives only 1/9 of its power from the
t;ansformer; the rest comes from its stored energy.

- For the special condition of waves increasing in magnitude
towards lead;

Transformer Line Load

A= 1xi0”3 1.5%103 0.5x10"3
u= 100 500 1600
ux= 1.0 0.75 0.8
U,= AVG u = iﬂ =533
PADN
S = +433 +33 -1067

That is the power transfer constant of the line has become
positive S=33 and the line now assists the transformer is supplying
power to the load (See Fig. 12).

The preceeding paper has attempted to show the considerations
involved in the optimization of the Tesla transformer. The enormous
number of factors involved make this a difficult task indeed! Thé
authors of coil analysis have come up with conflicting results and

an attempt towards resolve has been made. Solutions to the differential

equations have not been given due to lack of generality of those
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available and lack of space.
It has been mentioned in papers on the subject of coil
oscillations that theory does not match practice. Much more

experimentation is necessary. it also might be possible that

i?i does not give the proper velocity, remembering that Tesla

e~

claims that his velocities are faster than light. For further

information see:

l. ABNORMAL VOLTAGES INTRANSFORMERS. J. M. Weed. American
Institute of Electrical Engineers. Sept. 1915, p.2157.

2. ABNORMAL VOLTAGES WITHIN TRAFSFORMERS. L. F. Blume.
Feb. 1919, American Institute of Electrical Enginers, p.

3. ELECTRIC WAVES, DISCHARGES AND IMPULSES. C. P. Steinmetz

4, TRAVELING WAVES ON TRANSMISSION SYSTEMS. Bewley, L.V.
1938, 1951. Dover.

5. DIELECTRIC PHENOMENA IN HIGH VOLTAGE CABLES. D. M.
Robinson, 1936.

6. ROENTEEN RAYS AND PHENOMENA OF THE ANODE AND CATHODE.
E. P. Thompson. 1896, Van Nostrand Co., p. 93 (Kelvin),
p. 136 (Tesla).

577."
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— Energy Distribution in Compound Oscillation of Open Circuit.

. Faster Than Light!

By HUGO GERNSBACK

to learn that there are still in the world some
scientists who believe that there are speeds greater
than that of light.

Since the advent of Finstein, most scientists and
physicists have taken it for granted that speeds greater
than 186,800 miles per second are impossible in the
universe. Indeed, one of the principal tenets of the
relativity theory is that the mass of a body increases
with its speed, and would become infinite at the veloc-
ity of light. Hence, a greater velocity is impossible.

Among those who deny fhat this is true, there is
Nikola Tesla, well known for his bundreds of im-
portant inventions. The induction motor and the sys-
tem of distributing alternating current are but a few
of his great contributions to modern science. In 1892,
be made his historic experiments in Colorado; where
he manufactured, for the first time, artificial lightning
bolts 100 feet long, and where he was abie, by means
of high-frequency currents, to light electric lamps at
a distance of three miles without the use of any wires
whatsoever. .

Talking to me ahout these experiments recently, Dr.
Tesla revealed that he had made a number of sur-
prising discoveries in the high-frequency electric field
and that, in the course of these experiments, he had
become convinced that he propagated frequencies at
speeds higher than the speed of light

In his patent No. 787,412, filed May 16, 1900, Tesla
showed that the current of his transmitter passed over
the earth’s surface with a speed of 292,880 miles per
second, while radio waves proceed with the velscity
of light. Tesla holds, however, that our presen: “radio™
waves are not true Hertziun waves. but really sound
waves.

He informs me, further, thut he knows of speeds
several times greater than that of light, und that he
has designed apparatus with which he expects to
project so—called electrons with a speed evual to twice
that of light.

Coming from so eminent a source, the statement
should be given due consideration. After all, abstract

IT may come as a shock, to most students of science,

mathematics is ene thinrg, and actual experimentation
is another. Not so many yvears ago, one of the world's
greatest scientists of the time proved nathematically
that it is impesacle 1o iy & heavier-than-air machine.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>