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To all whom it may concern:

Be it known that I, Lee px Forest, a citi-
zen of the United States, residing at New-
York, county of Bronx, and State of New
York, have made a certain new. and useful
Invention in Means for Transforming Me-
chanical Vibrations into Electrical Vibra-
tions, of which the following is a specifica-

. tion. -
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“The invention relates to means for chang-

ing mechanical into electrical vibrations.

he object of the invention is to provide
means wﬂ.ich are simple and efficient for
changing mechanical vibrations into electri-
cal vibrations, and by mechanical vibrations
I mean vibrations created mechanically as
distinguished from vibrations created elec-
trically or electro-magnetically.

A further object of the invention is to ac-
complish the purposes above referred to by
means of an evacuated vessel containing elec-
trodes therein. - ; :

Further objects of the invention will ap-
pear more fully hereinafter.

The invention consists substantially in the
construction, combination, location and rela-
tive arrangement of parts and circuit ar-
rangements associated therewith, all as will
be more fully hereinafter set forth, as shown

by the accompanying drawing, and finally

pointed out in the appended claims.

‘Referring to the drawing,—

Figure 1 shows one circuit arrangement
embodying my invention.

Fig. 2 shows a modified construction of
the vessel employed in accordance with my
invention. o ,

Fig. 8 is a diagrammatic view showing a
modified circuit arrangement.

Fig. 4 shows a further modified arrange-
ment. y

The same reference character refers to the
same part wherever it occurs throughout the
several views.

In the drawings U generally designates an
evacuated 'vessel, ipreferably spherical in
form as shown, containing a filament F heat-

" ed from suitable source, such as a battery A,
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controlled by resistance R.
In the arrangement shown in Fig. 1, I pre-

fer to form the filament electrode F, coiled,

as shown, and placed in a plane parallel to
the plane of the plate electrode, which in this

.instance is in the form of a circular plate and

Specification of Letters Patent.
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is mounted on a wire or conducting rod K
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sealed in one side of the vessel and extending -

and rigidly fastened to diaphragm D clos-
ing a mouth };x'ece designated at M. A
flux source, such as battery B, is connected
by its negative terminal to one gide of the

filament F and by its positive terminal

through one coil P of a telephone transfor-

- mer to the plate electrode W, as shown.

The secondary coil S of the telephone trans-
former is connected to the outgoing line and
thence to a distant telephone receiver, dia-
grammatically designated at T.

The operation of the device thus described,'

is very simple. Sound waves through mouth
piece M, impinge on the diaphragm D, and
its to and fro vibration or longitudinal mo-
tion is transmitted mechanically by means of
the rod K to the plate electrode W, thereby
varying ‘in accordance therewith the dis-
tance between the plate electrode W and the
cathode or filament electrode F. These mi-
nute variations in the distance between the
electrodes, cause corresponding variations in
the momentary amount of flux current from
source B passing by ionic conductivity from
the filament F to the plate W. They are

then transmitted over the telephone line L to-
the telephone receiver T, as will be readily

understood.

I find that this arrangement which is in

substance a substitute for a microphone, is
free from most of the imperfections of any

-mechanical resistance varying device such as

are inherent to the carbon granule micro-
phone, and that in consequence a clearness
and fidelity of sound reproduction is ob-
tained in the telephone receiver far superior
to that possible when a microphone is em-
ployed.

The magnitude of vibrations obtained in.
the device shown in Fig. 1, even when the
vessel U is made of large diameter, and of
thin glass, is not great, and there is obviously
a mechanical limit to the nearness with which
the plate W, can be placed to the filament or
cathode T, in order to insure against actual
contact of the two electrodes.

To remedy this one objection T have found
that the arrangement shown in Fig. 2, is
highly effective. In this form the evacuated
vessel U has a long tubular neck C through
the end of which is sealed the wire rod or
arm K, carrying at its lower end the plate
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2.1

electrode W in close proximity to the fila-
ment F as hereinbefore described. )

The long glass stem or neck C, is quite
flexible and permits therefore, relatively
Iarge movements of the arm or rod K sealed
therein. If desired, a metal support E mtg
be fastened around the base of the neck C,
as shown, provided with a thumb screw G
for slightly bending the glass neck, thereby
affording means for adjusting the position
of the plate electrode W, relative to the fila-
ment F.. A piece of rubber, felt or other
soft material designated at H, forming a tip
for the screw G permits the glass neck to be
vibrated slightly as impelled by the rod K,
and at the same time it dampens any natural
vibration of the neck C. It will be noticed
that the circuit arrangement of this figure is
identical to that of Fig. 1, and the principle
of operation thereof is the same.

In Fig. 8, I show a vessel U similar to that
of Fig, 2, but I employ in connection there-
with two cold electrodes associated with the
filament electrode F. In this arrangement
the arm K terminates in a wire interposed
between the filament electrode F, and the
third electrode Y. The electrode ¥ is pref-
erably in the form of a plate, bent at an
angle as shown, and is supported by a suit-
able rod J sealed into the vessel U and the
plate is connected through  telephone trans-
former as shown in Figs. 1 and 2, to the tele-
phone T or direct thereto, and to the source
B, and one terminal of the filament F all as
shown. In this instance an electric charge,
the amount and polarity of which is con-
trolled by the potentiometer P, and battery
B’, connected to the filament F, and the arm
K, is maintained on the vibrating member N,
The operation of the device' described is
similar to the operation of the arrangements
shown in Figs. 1 and 2.

In Fig. 4, I show an audion microphone
similar to that shown in Figs. 1 and 4. The
grid electrode N and the plate electrode W,
are connected to the filament F, through in-
ductively associated coils S and P, respec-
tively of a regenerative oscillating circuit.
A tuning condenser C’ is shown connected
around the coil P, and a stopping condenser
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C”, shunted by a high-resistance leak path
R’ is connected in the grid circuit. In’ this
arrangement I prefer to employ a direct ¢ur-
rent generator B for the source of the flux
current in the circuit of which is inserted ‘an
impedance or choke coil I. €’’’ ig a shunt-
Ing capacity connected across the terminals
of the generator as shown. The output or
load circuit L is inductively or otherwise
associated with one or both of the coils P
and S through a third coil §’.

By this arrangement the oscillating audion
system becomes a generating. source of un-
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damped electrical oscillations suitable, for .

example, in a radio telephone transmitting
system. The amplitudes of these oscilla-
tions are modulated by the movements of the
voice controlled electrode W. '

It is obvious that many other arrange-
ments will readily occur to those skilled in
the art without departing from the broad
scope of my invention as defined in the
claims. ' :

Therefore, what I claim as new and useful
and desire to secure by Letters Patent, is:

1. In a device of tge class described, the
combination with a source of mechanical
vibrations, a vessel provided with a com-
paratively thin neck, electrodes sealed in
said vessel, one of said electrodes extending
through said neck and connected to said
source, said mechanical vibrations causin
corresponding vibrations of said neck‘ang
variations in an output circuit also con-
nected to said electrodes.

- 2. In a device of the class described, the
combination with a source of mechanical
vibrations, a vessel provided with a com-
paratively thin neck, electrodes sealed in
said vessel, one of said electrodes extendin

through said neck and connected to saig
source, said mechanical vibrations causin

corresponding vibrations of said neck ang
variations in an output circuit also con-
nected to said electrodes, and means for de-

tecting the variations of said output circuit.
In testimony whereof I have hereunto set.

my hand on this 11th day of January, A. D.
1916. ‘ :
LEE pe FOREST.
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