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To all whom it may concern:

Be it known thatf, SamueL Rusen, citi-
zen of the United States, and resident of
New York city, in the county of New York
and State of
tain new and useful Electrical Impulse In-
dicators, of which the following is a specifi-
cation. :

This invention relates to & means of in-
dicating electrical impulses. It relates par-
ticularly to a means for indicating such elec-
trical impulses as radio, cable an telegraph
signals where high speed is desirable. Cou-
pled with a photographicall recording ap-

aratus, such as used in oscillagraphic work,
1t furnishes a means of indicating and re-
cording such impulses at extremely high
speeds. Its object is to provide a means for
sharply indicating electrical impulses at
hi%h speed. )

. By this means, use is made of the vi-
brations of the anode in a vacuum tube, con-
trolled by electrical impulses, such as radio
signals, ete. ,

In accordance with this invention a flex-
ible anode in a vacuum tube apparatus is so
mounted that it will physically respond to
variations in intensity of the cathode dis-
charge upon it, the discharge being modu-
lated by any suitable means, such as the
commonly used wire grid, placed in its path.
The anode is located, preferably in an ex-
ternal magnetic field, so as to obstruct the
path of light from its source to a narrow
opening through which it can pass, such
as an opening in a metal plate or a line
etched in a carbon coated surface on a glass
plate. :

In order to afford a full understanding of
the principles of the invention, one embodi-
ment thereof in a specially desirable prac-
tical form is illustrated in the accompany-
ing drawings, and is hereinafter described
in detail for the sake of a concrete illus-
trative example; but it is to be understood
that the invention is not limited to this par-
ticular arrangement.

In the drawings referred to,

Fig. 1 is a more or less diagrammatic rep-
resentation of a vacuum tube device con-
structed in accordance with the present in-
vention, illustrating the employment of the
novel device in a radio signalling system.

Fig. 2 represents the vacuum tube device
as a unit in a photographic system in an en-
closed chamber, the end view of the tube be-

ew York, have invented cer-

ing shown, the anode being interposed be-
tween the source of light and the o ning
through which the light rays pass to the sen-
sitive element of the photographic device.

Fig. 3 shows the slotted plate between the
anode and the photographic recording de-
vice. ' o

Fig. 4 represents a side view of the vacu-
um tube in the enclosed chamber.

Fig. 5 represents a top view of the tube in
the chamber. ‘ o

Referring first more particularly to Fig.
1, 1 is an evacuated glass tube or bulb in
which are suitably mounted the electron
emission element or cathode, 5, 2, the anode
or responsive element and the grid 6. The
anode is suspended between springs 3 and 4,
and 7 is the permanent magnet around a sec-
tion of the tube.

The anode is under the influence of the
magnetic field and is free to vibrate therein.
The magnet may also be an electro-magnet.
The usual components of a radio receiving
circuit are represented by 11, 12, 13, 14, 15

and 16. The source of energy for heating’

the cathode is battery, 9, the energy being
regulated by the variable resistance 8. The
source of potential for discharging the elec-
trons to the anode is represented by 10.

In Fig. 2 the source of light energy, 186, is
supplied by battery, 17, controlled by switch

The magnet, 7, is cut away in both arms

so that the light may pass to the opening
in plate 6, the narrow opening being so ad-
justed in position that the anode will nor-
mally obstruct the passage of light from its
source, 16, to lense, 21. The source of light,
the vacuum tube, its magnet and the slotted
plate are mounted in a suitable housing from
which external light is excluded.

To.record the light rays passing through
the opening according to the electrical im-
pulses impressed upon the grid, a photo-
graphic apparatus is provided, similar to
that now commonly used in oscillagraphic
work. A strip of light sensitive material 23,
is passed before the opening, through which
the light is admitted according to the anode
vibrations. The strip then travels under
rollers 24 and 25, through suitable chemical
solutions in which the photographic im-
prints are fixed, and then out at opening 27.

Fig. 3 shows the plate 6, having a nar-
row opening therein, through which the
light rays pass from the source, 16, to the
sensitive strip. .
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In Fig. 4 the vacuum tube 1, is suitably
mounted on & support 29, and strapped by
band 28, in a light-proof chamber. The
magnet 1s 7, and 6 is the slotted plate lat-
erally adjustable by screw 30, on holder 31.
The tube elements, the cathode, grid and
anode, are connected with their respective
terminals.

Fig. 5 shows another view of the vacuum
tube mounted in the chamber, 16 represent-
ing the source of light and 21 the lense in
an enclosed passage through which the light
travels from the opening in plate 6, on to the
sensitive strip 23.

In operation, when the cathode 5. is heat-
ed by batterv 9, through resistance 8, and
the potential 10, is applied between the cath-
ode and the ancde; a current is discharged
through the vecuous space to the responsive
wire anode 2.

Variations in the impact of the kinetic en-
ergy of the electron stream from the cath-
ode to the anode, cause deflections or vibra-
tions of the latter. The expenditure of the
kinetic energy of the cathode stream upon
the anode has a resultant pressure and tem-
perature effect thereupon. The magnetic
field set up by the cathode discharge current
through the anode, assists in deflecting the
anode. The magnetic field of the anode re-
acts with the external magnetic field and
moves the anode in a direction at right an-
gles theretc. Thus, any change in intensity
in the cathode discharge current. as by its
modulation by the variation in grid poten-
tial, is refiected by a deflection of the anode.
The external magnetic field may be omitted ;
but it is of advantage when very high speed
is desired. As then arranged, the anode
response is only to the effects of cathode dis-
charge impact upon it, due to pressure and
temperature effects, the latter causing ex-
pansion and consequent deflection of the
ansde.

The modulating element which electrically
controls the position of the anode, being
connected to the receiver circuit, will, as the
potential impulses are received from that
circuit, vary the cathode or electron dis-
charge according to the electrical impulse
characteristics impressed upon it. There-
fore. as the position of the anode in the path
of the light from its source to the opening,
is governed by such signal pulsations, they
determine the amount and characteristics of
light reaching the sensitive strip. The light
may be concentrated, or its path may be
changed, if desired, by reflecting surfaces.

In this wav. a means is-had of receiving
electrical signals at extremely high speeds,
due to the characteristics of the vacuum tube
and the highly responsive vibrating anode
element.

For the photographic device, any other
light responsive element, such as a silenium

1,471,357

or photoelectric cell can be substituted ; and,
if desired, any suitable electrical device actu-
ated thereby.

At low speeds and high intensities the
light flashes through the opening can be sat-
isfactorily noted by the eye.

What 1 claim is:

1. An apparatus of the character described
comprising, in combination, a source of
licht, & vacuum tube apparatus compris-
ing a vibratory anode and means for affect-
ing the character of the vibrations thereof,
and indicating means responsive to the vi-
brations of said anode.

2. An apparatus of the character de-
scribed comprising, in combination, a source
of light, a vacunm tube apparatus compris-
ing a vibratory anode and means for affect-
ing the vibrations thereof, said anode be-
ing located in the path and controlling the
amount and the character of light from
said source passing through an opening of
restricted area.

3. An apparatus of. the character de-
seribed comprising, in combination, a source
of light, a vacuum tube apparatus compris-
ing a vibratorv anode and means for affect-
ing the vibrations thereof, said anode be-
ing located in the path and controlling the
amount and the character of light from said
source passing through an opening of re-
stricted area, and indicating means, re-
sponsive to changes in the amount and the
character of light passing through said
opening. :

4. An apparatus of the character de-
scribed comprising, in combination, a source
of light, a vacuum tube apparatus compris-
ing a vibratory anode and means for affect-
ing the vibrations thereof, said anode be-
ing located in the path and controlling the
amount and the character of light from said
source passing through an opening of re-
stricted area, and recording means respon-
sive to changes in the amount and charac-
ter of light passing through said opening.

5. An apparatus of the character de-
scribed comprising, in combination, a source
of light, an external magnetic field and a
vacuum tube apparatus comprising a vibra-
tory anode and means for affecting the vi-
brations thereof, said anode being located
in said magnetic field and in the path and
controlling the amount and character of
light from said source passing through an
opening of restricted area.

6. An apparatus for indicating electrical
impulses comprising a chamber, a source of
light, a plate having an opening therein of
restricted area, through which light, direct-
ed from said source, can pass, and a vac-
uum tube apparatus comprising a cathode,
a modulating element and a vibratory anode
capable of vibrating in response to varia-
tions in the cathode to anode discharge, and
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located in the path and controlling the
amount and character- of light from sail
source to said opening,

7. An apparatus for indicating electrical
mpulses comprising a chamber, a source of
light, a plate having an opening therein of
restricted area, through which light direct-
ed from said sonrce, can pass, and a vac-
uum tube apparatus comprising a cathode,
a modulating element and a vibratory anode
:apable of vibrating in response to varia-
tions in the cathode to anode discharge, and
located in the path and controlling the
amount and character of licht from said
source to said opening, said anode beingr
located also in an external magnetic field.

8. An apparatus for indicating electrical
impulses comprising a chamber; a source
of light, a plate having an opening therein
of restricted area. through light direct-
ed from said source can pass, and a vac-
unm tube apparatus comprising a cathode, a
modulating element and a vibratory anode
capable of vibrating in response to varia-
tions in the cathode to anode discharge, and
located in the path and controlling the
amount and character of light passing
from said source to said opening, and an ele-
ment responsive to light passing through
said opening.

9. An apparatus for indicating electrical

impulses comprising a chamber, a source of
light, a plate having an opening therein of
restricted area, through which lIight from
said sonrce, can pass, and a vacunm tube
apparatus comprising a cathode, a modula-
ting element and a vibratory anode capa-
ble of vibrating in response to variations
in the cathode to anode discharge, and locat-
ed in the path and controlling the amount
and character of light passing from said
source to said opening, in ecombination with
a means for photographically recording the
variations in the amount and character of
light passing through said opening.

10. An apparatus for indicating clectrical
impulses comprising a chamber, a source of
light, a plate having an opening therein of
restricted area, throngh which light from

said source, can pass, a vacuum tube appa- i

gatus comprising a cathode, a modulating
element and a wire anode capable of vibrat-
ing in response to variations in the cathode
to anode discharge, and located in the path
and controlling the amount and character of
light passing from said source to said opeu-
ing, and means for adjusting the position
of said opening,

Signed at New York city, in the county
of New York and State of New York this
6th day of March A. D. 1992,

SAMUEL RUBEN,
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