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To dll whom ¢t may concern: .

Be it known that I, Lee pe Forzsr, a citi-
zen of the United States, residing at New
York city, county of Bronx, State of New

York, have made a certain new and use-

ful Invention in Oscillation-Generators, of
which the following is a specification.

This invention relates to generators of
oscillating, or pulsating currents and em-
bodies subject matter divided from my ap-
plication Serial No. 27,771, filed May 13,
1915. .

The object of the invention is to provide

a generator of oscillating, alternating or pul-
sating electric currents which is simple and
efficient. : :
- A further object is to provide an oscilla-
tion generator of the character referred to
capable of generating oscillating, alternat-
ing or pulsating electric currents of substan-
tially uniform amplitude,

Other objects of the invention will appear
more fully hereinafter..

The invention consists substantially in the
construction, combination, location and rela-
tive arrangement of parts, all as will be
more fully hereinafter set forth, as shown
in the accompanying drawing and finally
pointed out in the appended claims. v

- Referring to the drawing: Figure 1 is a
circuit diagram showing an arrangement of

generator of continuous, oscillating, alter-

nating or pulsating currents embodying my
invention. Fig. 2 18 a similar view showing
a modified arrangement of oscillating gener-
ator embodying my invention as applied for
use in connection with radio systems.

In carrying out my invention I employ a
closed and preferably, evacuated vessel or
bulb in which are located cold and hot elec-
trodes, and I provide suitable circuit con-
nections and current supply source to said
electrodes, and where the. generator is em-
ployed in connection with radio systems I
associate the generator with a suitable radi-
ating system having means connected thereto
or associated therewith for altering or modi-

fying the radiations _froﬂx the system either

manually, as through a telegraph key, or
otherwise, as for instance, a telephone trans-
mitter, in accordance with signal code or
sound waves. o
Referring to Fig. 1, U designates the
evacuated vessel or bulb. Located within
this vessel or bulb is a hot electrode F, which,

in the form shown, is a filament and also

located within the evacuated vessel U are the
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cold electrodes ¢ and W. To the filament or

glower electrode F current is supplied from
any convenient source as indicated at A,
which source may be a battery or a direct
current generator. Where an alternating
gurrent generator is employed the frequency

_thereof for wireless telephone operation,

should be above that of the essential fre-
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quencies of voice sounds, say for instance, -

fifteen hundred cycles per second, or higher.
For wireless telegraph- work the frequency
of the generator may be very much lower,
say, for example, five hundred cyclés per
second. . : o

In the particular form shown but to which
my invention is not tc be limited or restrict-

ed, I employ two cold electrodes W in the.

form of plates or wings, and one cold elec~
trode g in the form of a grid and I have
shown the grid electrode ¢ positioned be-
tween the hot electrode F and one of the
cold plate or wing elements W. A circuit
has one of its terminals connected to the
cold grid electrode W. This connection in-
cluding a source of current B to an induc-
tance coil D. This circuit connection of elec-
trodes g and W is also connected to one side
or terminal of hot electrode F. The other
cold plate or wing electrode W is shown con-
nected to the other side or terminal of the

" hot electrode F. If desired, the circuit con-

nection between the cold electrodes ¢ and W
may be suitably associated with a telephone
indicated at T. This association may be ac-
complished through a transformer H or
other suitable form of cmipling. _

. Referring to Fig. 2, T have shown the
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evacuated vessel or bulb U having two cold
plate or wing electrodes A, in clectrical con-

" -pection with each other and two cold grid

10

- nected to the

1B

electrodes G in electrical connection with
each other. ‘The two cold plate or wing elec-
trodes having & circuit connection to one
side or terminel of the hot electrode F, which
circuit connection includes an inductonce
coil 7, and & source of currlent‘supg}y indi-
cated at B, the positive side of which is con-
cold plate or wing electrodes
W and the negative side to one terminsl
the hot electrode F. In this instance the
cirenit connection between the cold grid elec-
trodes @, snd the cold plate or wing elec-

~ trodes W, inicludes a blocking condenser, in-

dicated at C,. Connected across this circuit
is & variable capacity C;, and included 1n

. said circuit is en inductance coil P, which
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" antenna earth system

~ telegrephic_communication & Morse tele-
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constitutes, in the form shown, & coupling
member in asseciation with a coil S, ir
N, E, the coupling be-
ing preferably a loose coupling. Where the
apparatus is to be used for telephoning pur-
poses the antenna has associated .therewith
or includes therein a microphone transmitter
.  Where the apparatus is to be used for

h key K is bridged across a portion of
%ﬁpimduéance S. lg:;? desired the grid and
plate circuit may be inductively associated
with the plate and flement circuit through
inductance L, as shown. It is obvious that
the current supply to the hot electrode F,or
to the circuit connection of cold plate or
wing electrodes W, may be controlled in any
cnitable or convenient manner, a8, for in-
stance, by the adjustable resistance R .

By reason of the arrangements above de-
seribed and the ionizing of the gas in the

- gvacusted vessel or bulb U due to the pres-

_ence within said vessel of the hot or lower

. electrode F, and by impressing an electro-
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. electrode

motive force within the space between the
‘cold plate or wing electrodes W and the hot
from the current source B, the
device U, with its electrodes and their asso-
‘ciated circuits snd circuit connections as de-

.. geribad becomes o gemerator of oscillating,

“50.
" which are impressed upon the circuit which
. connects the grid end plate electrodes,
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" tgined therein,

‘alternating or pulsating electric currents

the
~of which depends upon the con-
the gas within the vessel U, the
of the électrode member con-
the value of the. electro-mo-

-frequenc
dition o
spatial relation

. tive force impressed across the electrodes,
-and- the amount of inductance and capacity

_.*in or associated
- 80

with the circuit connection
between the cold electrodes. This frequency
bs varied by adjusting the capacity or

. mgéy
‘inductance in seid eircuit connection.

. By reason of the associstion of the ogeil-

| 1,801,578
‘lating

of

S, in the

‘vention may be

circuit connecting the cold electrodes
with the

lating, alternating or pulsating currents in

‘said circnit connection are impressed upon

seid antenna earth system, and with a nat-
ural period of oscillation in said circuit, the
same as that in said oseilleting circuit. The
emission of wave trains from the antenns
earth system may ‘be controlled in accord-
ance with the telegraphic code through the
telegraph k%y K which acts to short circuit
g portion of the inductance 8. Or, if de-

‘sireogé the amplitude of the oscillations in-

duced in the antenna earth system may be
varied by and in accordance with sound
waves falling upon the microphone. trans-
mitter M in the usual manner. It is obvious
that the wave length of the emitted wave
trains may be sltered in & manner well un-
derstood in the-art. .- v

I am unable at the present time to give &
‘wholly satisfactory explenation of the the-
ori. of the generator action of the appearatus.
I have discovered, however, as hereinbsfore
stated that o system constructed as shown
end described and energized from 8 suitabls
current source becomes the seat of contima-
ous oscillations and it is my opinion that
the phenomenon depends upon the inductive
effect of successively applied char or
surges of potential upon the grid and plats
electrodes which charges or surges have ths

power to affect momentarily the comdue-.

tivity of the surrounding or imter-conmest-
ing gas medium within the vessel in such
manner thet the action, when st up, is self
perpetuating. ' o

From the foregoing description it will bs
observed that in its broad scope my inven-

antenna earth system N. E the oscil--
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tion les in the discovery that when snitably

connected and associated an sudion becomes
s generator of oscillating, altermating, or
pu ss.ﬁ;im%’ electric. currents’ which may be
utilized for any
rents are desired, and I have succeeded in.
securing remarkable results in the practical
use and operation of an cscillation generator
of this character particularly when applied
to the generator of high freguency oscille-
tions. L

Tt is obvious that the principles of my in-
embodied - in various ar-
rangements and circuit connections without
departure from the spirit and scops of my
invention as defined 1n the claims, but

Having now set forth the objects and na-

‘ture of my invention and circuit arramge-
ments embodying the

frimiples thereof,
what I claim as new an useful and of my

own invention, and desire to secure by Let-
ters Patent, is— L

1. The combination
veszsl, of o plurality of wing elements, o

urposs for which such cur-.
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with en evacuated 120
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plurality of grid eléments, and a hot elec- vand a hot electrode, a grid electrode being 10
trode arranged therein, a grid element being interposed between each wing electrode an

arranged between each wing element and
the hot electrode. :

2. An audion having a plurality of grid
electrodes, a plurality of wing electrodes,

and a hot electrode. ,
3. An audion having a plurality of grid

electrodes, a plurality of wing electrodes, -

the hot electrode.

In testimony whereof I have hereunto set

my hand in the presence of the subscribing
witnesses, on this 21st-day of December, 15
A. D, 1915. - R

LEE oz FOREST.



