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NATURE II 

studied by Hertz, are fulfilled, this unclamping is sudden 
enough to enable oscillations to be produced. 

The apparatus, called an " exciter," produces currents 
which change their direction from IOo,ooo,ooo to 
1 ooo,ooo,ooo times per second. Because of this extreme 
r:equency they can produce inductive effects at a great 
distance. In order to render these effects simple, another 
electric pendulum, called a "resonator,'' is employed. 
In this new pendulum, the cut and the coil, which only 
serve for the unclamping, are suppressed; the two con
ductors reduce themselves to two very small spheres, and 
the wire is bent back in a circle in a way to approach 
the spheres to each other. 

The induction due to the exciter will put this resonator 
in vibration the more easily as the periods of the two are 
Jess different. At certain phases of the vibration, the 
difference of potential of the two spheres will be large 
enough to produce sparks. 

Production of Interferences. 
\Ve have thus an instrument which shows the 

effects of an inductive wave emitted from the exciter. 
We can study what happens in two ways: either 
expose the resonator to the direct induction of the ex
citer at a great distance, or else make this induction work 
at a short distance on a long conducting wire, along 
which the electric wave will go, and which will work in 
its turn by induction at a short distance on the 
resonator. 

\Vhether the wave propagates itself along a wire or 
across the air, one can produce interferences by reflection. 
In the first case, it will reflect itself at the extremity of the 
wire, which it will follow again in an inverse direction ; 
in the second, it will reflect itself on a metallic leaf 
which acts as a mirror. In the two cases the reflected 
wave will interfere with the direct wave, and we can 
find places where the spark of the resonator will cease 
to pass. 

The experiments made with the long wire are easier; 
they furnish us with very precious instruction, but they 
will not serve as exjerimmta crucis; for in the 
old as well as the modern theory, the quickness of 
an electric wave along a wire must be equal to that of 
light. The experiments on the direct induction at a 
great distance are, on the contrary, decisive. They show 
that not only the quickness of propagation of induction 
across the air is finite, but that it is equal to the quick
ness of the wave propagated along a wire, complying with 
the ideas of 1\laxwell. 

Synthesis of Light. 
I shall insist less on other experiments of Hertz, more 

brilliant, but less instructive. Concentrating with a 
bolic mirror the wave of induction taken from the exciter, 
the German savant obtains a veritable cluster of 
electric rays, capable of reflecting and refracting them
selves regularly. The rays, if the period, alre.ady so small, 
were a million times shorter still would not differ from the 
luminous rays. \Ve know that the sun gives out 
several kinds of radiation, some luminous because they 
act on the retina, others obscure ultra-violet or infra
red which manifest themselves by their chemical or 

effects. The first only owe their qualities, which 
make them appear to us of a different nature, to a kind of 
physiological chance. To the physicist the infra-red 
does not differ more from the red, than the red from the 
green ; the length of a wave is only greater; those of the 
hertzian radiations are much greater still, but there are 
only differences of degree, and one may say, if 1\Iax
well's theories are true, that the illustrious Professor of 
Bonn has realised a veritable synthesis of light. 

Conclusions. 
But our admiration for so much unhoped-for success 

must not make us forget the progress which still remains 
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to be accomplished. Let us therefore try to exactly 
summarise the results which are definitely attained. 

First, the velocity of direct induction across the air 
is finite, without which the interferences would be im
possible. The old electro-dynamics are therefore con
demned. What must one put in its place? Is it 
Maxwell's theory (or at least something approaching it, 
for one would not expect the divination of the Eng
lish savant to have foreseen the truth in all its details)? 
Although the probabilities accumulate, the complete de
monstration is not yet reached. 

\Ve can measure the length of a wave of hertzian 
oscillations; this length is the product of the period 
by the velocity of propagation. We should, therefore, 
know this velocity if we knew the period ; but this last 
is so small that we cannot measure it; we can only cal
culate it by a formula due to Lord Kelvin. This calcula
tion leads to numbers which agree with :Maxwell's theory; 
but the last doubts will only be done away with when the 
velocity of propagation has been directly measured. 

This is not all : things are far from being so simple as 
one might think, from the above short account. Diverse 
circumstances come to complicate them. 

First, there is round the exciter a radiatio.n of 
induction ; the energy of this apparatus radiates, 
therefore, externally, and as no fresh source comes to 
supply it, it soon disperses, and the oscillations die out 
very rapidly. It is here that one must look for the 
explanation of the phenomenon of multiple resonance, 
which was discovered by l\11\f. Sarasin and De la Rive, 
and which at first appeared irreconcilable with the 
theory. 

On the other hand, we know that light does not pre
cisely follow the laws of geometrical optics, and the 
difference which produces diffraction, is more consider
able as the length of the wave is greater. With the great 
length of the hertz ian undulations these phenomena must 
assume an enormous importance, and trouble everything. 
No doubt it is fortunate, for the moment at least, that 
our means of observation are so coarse, otherwise the 
simpliCity which seduced us at the first sight would give 
place to a labyrinth where we should be lost. It is from 
this probably that different. anomalies arise, which have 
hitherto not been explained. It is also for this rea·son 
that the experiments on the refraction of rays of electric 
force have, as I said above, but little demonstrative 
worth. 

There still remains a difficulty which is more 
but which is no doubt not insurmountable. Accordmg 
to 1\laxwell, the coefficient of electrostatic induction of a 
transparent body ought to be equal to the of _its 
index of refraction, This is not so ; the bodies which 
follow Maxwell's law are exceptions. \Ve are evidently 
in the presence of phenomena much more complex 
we thought at first ; but one has not been able to explam 
anything, and the experiments themselves are con
tradictory. 

There still remains, therefore, much to be done ; 
identity of light. and electricity is from to-day somethmg 
more than a seducing hypothesis : it is a probable truth, 
but it is not as yet a proved truth. 

THE RECENT WORK OF THE CATARACT 
CONSTRUCTION COMPANY. 

SO:i\IE arrangements recently made by the Cataract 
Construction Company show that the works a;e ex

tending in a very satisfactory manner. The Niagara 
Falls Paper Company is now well under way. They 
paper from wood pulp, and a large amount of power IS 

used for grinding the trees down into pulp. They have 
fixed turbines in their own wheel-pit, and take water from 
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the Cataract Construction Company's canal, and pass 
it after use into the tunnels belonging to this Com
pany. The turbines dri\·e a \·ertical shaft which, at 
the surface of the ground, is geared by bevel wheels 
to the main shaft, on which are the pulp grinders. 
This is the only case likely to occur where the 
power is used directly. In all other cases it is likely 
to be transmitted electrically. The first electrical 
application is to the works of the Pittsburgh Reduction 
Company for the manufacture of aluminium. The 
Niagara Falls Power Company has undertaken to supply 
them with continuous current at 160 volts to the extent 
of 7000 horse-power. The first I soo horse-power is now 
being put in. In order to do this, Prof. Forbes has arranged 
to carry the alternating current by two circuits in two 
phases. This is the character of current generated by 
the dynamos. At the \i·orks, 2500 . feet from the power
house, the current is to be transformed from 2000 volts 
to II 5 volts alternating. It is then· passed through three 
of the commutating machines, like those shown by 
Schuckert and others at the Frankfort Exhibition of 1891. 
These are continuous current machines, each with four 
rings attached to certain bars of .the commutator. The 
alternating current is passed to these rings by brushes ; 
the armature re\·oh·es synchronously with the generator 
in the power-house and with the turbine. The other 
brushes, which rub on the commutator, give off con
tinous current to the aluminium baths at 16o volts, th-. 
E.i\LF. being (in normal conditions) raised in its change 
form alternating to continuous current in the ratio of 
,r;: 1. A shunt direct current with variable resistance 
in the circuit excites the field magnets. It is found that 
the electromotive force of the direct current can thus be 
regulated. The explanation of this remarkable fact has 
been worked out by i\Ir. Steinmetz. The whole of this 
plant, transformers, commutating machines, ai]d switch
board was tendered for by different firms, and the bid 
of the General Electric Company has been accepted ; 33 
per cent. of spare plant is held in resen·e. The dynamos 
and power-house switch-board, on the other hand, are in 
the hands of the \Vestinghouse Company. It is expected 
that both types of machinery will be in operation in the 
course of a few months. 

The patent for Prof. Forbes' construction of dynamo, 
which is being built, has been just allowed by the United 
States Patent Office. One object to be attained was to 
have a fixed armature, so that the armature might be 
wound so as to gh·e a \'err high F. without being sub
jected to the .enormous centrifugal forces of the re\·olving 
part. Another object was to attain a maximum fly-wheel 
effect. with a minimum weight. The revolving parts of 
the turbine and dynamo, and the ,·ertical shaft connect
ing the1n, are all supported hydraulically by means of a 
piston in the turbine, The supporting power of this 
piston limited the weight of the revolving part of the 
dynamo to So,ooo lbs. The governor· of the turbine de
manded (to fulfil the required conditions of regulation) 
a momentum equal to that of 1, Ioo,ooo,ooo lbs., moving 
at the rate of 1 foot per second. 

Both of these objects are attained by Prof. Forbes' 
construction, which consists in making the armature 
fixed and ring-shaped, with a space inside for getting at 
the bearings, and in making the fields of a bell-shape, 
the poles being on the inside of a nickel steel ring, which 
is supported by the top piece or cover, which in its turn 
is rigidly fixed to the vertical axis. This novel con
struction gives all the tly-whe'el effect required without 
making the weight too great. Every design which had 
been made previously required the addition of a fly
wheel costing at least .£Sao or .£IOoo. The construction 
for which Prof. Forbes' patent has now been gra.nted has 
also the great merit that the magnetic pull between the 
armature and the fields tends to diminish the breaking 
strain of centrifugal force on the revolving part to a very 
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sensible amount. \\'hen the revolving part is inside the 
magnetic pull assists centrifugal force in its destructive 
effect. 

THE EPPING FOREST CONTROVERSY. 

T HE meeting of the Essex Field Club, which, as we 
announced last week, had been convened for the 

inspection of the thinned districts of Epping Forest, was 
in every way a remarkable gathering. Nearly 150 
members and visitors assembled in Monk's \Vood, 
among them, in addition to the conductors and officers 
of the Club, being Sir John Lubbock, i\Ir. J. Bryce, 
;\I.P., Chancellor of the Duchy of Lancaster, Prof. 
Bonlger, Prof. \V. R. Fisher, Dr. Church, i\Ir. Arthur 
Lister, i\tr. Andrew Johnston (chairman of the Essex 
County Council), i\Ir. David Howard, i\Ir. Salmon (chair
man of the Epping Forest Committee), Sir Frederick 
Young, 1\Ir. B_ernard Gibson, and others interested in the 
question of the Forest management. A thorough ex
amination of 1\lonk's \Vood was made, i\Ir. E. N. Buxton 
giving .a detailed explanation of the policy which the 
Conservators had been pursuing, and pointing out the 
reasons that had led to the present necessity for thinning. 
The party were then conducted to Lord's Bushes, which, 
as an example of the beautifying effect of judicious 
thinning, is almost unrivalled, this district having been 
submitted to the operation repeatedly since the Forest 
was taken over by the present Conservators. After tea 
at the Royal Forest Hotel, Chingford, a meeting of the 
Club was held, 1\tr. F. Chancellor, the President, in the 
chair. The discussion was opened by Prof. i\Ieldola, 
who commenced by explaining that the statements which 
had been inserted in the newspapers respecting the 
attitude taken by the Club in the present controversy had 
been made without authority, and were devoid of founda
tion. He then went on to show that the observations 
made by him in 1883 in connection with the agitation 
against the railway scheme with which the Forest had 
then been threatened (see the article quoted in our 
columns in last week's note), had recently been applied 
to the present thinning operations without his concur
rence, and in direct opposition to the views which he had 
formed after five visits to the districts now being dealt 
with, and after an intimate acquaintance with the Forest 
for a period of more than twenty years. Having ex
plained the general grounds on which be based his opinions, 
he stated that in his belief the Forest as a whole showed 
a marked improvement since it had been under the care 
of the present management, and he considered that 
much of the recent criticism had been most ·unjust, 
and the newspaper accounts exaggerated to an extent 
bordering on the ludicrous. Two or three speakers took 
an adverse position, but Prof. Boulger, 1\lr. Howard, 
i\lr. F. C. Gould, l\lr. W. Crouch, the President, Mr. 
\Viiliam Cole, and others who knew the Forest well, ex
pressed general approval of the recent operations. i\Ir. 
Angus Webster, the Duke of Bedford's forester, who 
accompanied the party, was of course obliged to reserve 
his opinion owing to his official connection with the com
mittee of experts appointed by the Corporation, the 
report of this committee not having as yet been 
presented. As the outcome of the discussion, it may 
safely be said that the public will not be so ready 
in future to give credence to the opinions of irre
sponsible and inexperienced scribblers who, often with 
the best. of motives, may seriously hamper the work of 
the Conservators in their endeavour to restore the Forest 
to a more natural condition in those parts which have 
for so many centuries been made unnatural and unsightly 
by the existence of the rights of lopping. Although it 
had not been the original intention of the officers and 
conductors to allow a formal motion to be put, a strong 
desire was expressed that this should be done, and on 
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