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To all whom it may concern:
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Be it known that I, Arpmonsus L. Gow-
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DEN, 8 citizen of the United States, residing
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dand, in the county of Alameda and
5 Stats of California, have invented new and
useful Improvements in Apparatus for the
Production of Intermittent or Continuous
i equency Uscillations, of which the
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45 . Tig. 8 is a diagrammalic view, showing
the oscillator comnected with source of
alternating current supply which is em-
ployed when the apparatus is used for tele-
graphing.

30 Referving o the drawings in detail and
particnlariy 4o Fig. 1, T have showsn the con-
nection and y o

2 is a central, veriical section of the

relation to the several other instruments re-
quired in 2 radio station adapted for send-
ing either by telegraph or telephone, in
which G indicates a direct current geners-
tor, which, in the present instance, is shown

as connecied in series with the electrodes 2

and 3 of the oscillator; a choke or impedance
coil 4 being interposed on one side of .the
circuit while a rheostat or variable resisi-
ance 5 and an impedance coil 6 are inter-
posed on the other side of the circuit. The
mhin switch 7 may also be placed in the cir-
cfit to open or close the circuit formed
through the electrodes of the oscillator.
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This part of the station completes the

direct current supply circuit whp'le the pri-
mary oscillating circuit passer *rough a
condenser  which is connecle in series
with the primary coil D of & hi . irequency
transformer connected across the terminals
of the electrodes 2 and 3, between which is
formed the spark gap of the oscillator. The
primary oscillating cireuit is here shown in
heavy lines to distinguish it from the cur-
rent supply circuit and the secondary oscil-
lating circuit which consists of the see-
ondary coil & of the iransformer, an an-
tenna ¥ and the transmitter ¥ which is con-
nected, as shown at X, with the ground.
The oscillator proper consists of g cylin-
drical container § vrovided with a cover 9,
preferably constructed of insulsting mate-
rial, upon which is mounted an eleciromag-
net 1 of suitable construetion. Slidably
mounted in the iren cors 11 of said magnet

is a vod 12, constructed of a suitabls nou-:

magnetic material, and secured on the lower
end of the rod is » metal electrode 2 which
is positioned in direct alinement with a sec-
ond metal electrode 8 carried by a bracket
15, which in turn is supported by the cover
9 by means of & pair of rods 16 which are
preferably covered with insulating material,
stich ag shown at 17, the major portion of
the rod 192 being also covered with an in-
sulating material to prevent leakage of cur-
rent through ths fluid 8* in which the elec-
trodes are submerged.

The electrodes emplozed” may be com-
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or burn away due to the heat created by the
_spark gap than any other metal so far used.
" Mounted in the upper end of the core 11

" is an adjusting screw 17, which is provided
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for the purpose of limiting the lit of the

‘rod 12 carrying the electrode 2, and inter-:
posed between the lower ends of the core

and an armature 18 secured on the rod is &
spring which serves the function of mor-
mally maintaining the upper electrode in
contact with the lower electrode 3. The ter-
-minals of the magnet 10 are supplied with
current from the generator G, one terminal
being. connected through a wire 19 with one
terminal of the rheostat, as shown, while the
opposite terminal of the magnet is connected
through a wire 20 with another terminal of
the rheostat or variable resistance, indicated

- at b3 a telegraph key 21 and a switch 92 be-
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ing interposed in this circuit for purposes
hereinafter to be described. ‘

The amount of current required to ener-
g}ilze the magnet 10 sufficiently te separate
the electrodes is comparatively small; hence

the reason for connecting the magnet circuit.

as shown with the variable resistance. The
transmitter H is, as previously described
connected between the secondary coil E o

the high frequencg{ transformer and the-

ground commection Tt is also conmected
with a switch 23 which permits bridging of
the transmitter when the telegraph is being
employed. ' D '

With the switch 7 closed and the genera-
tor G operating, the operation will be as fol-
lows: If it is desired to send a message by

telegraph it is only necessary to ciose the.

switch 28 and open the switch 22.. The key
21 may then be depressed to send the dot
and dash message in the usual manner, cios-
ing of the terminals of the keys causing the
magnet 10 to become energized and lift the
upper electrode, while breaking of the con-
tacts of the ley permits the upper electrode
to contact with the lower electrode; high
frequency oscillations or magnetic waves be-
ing transmitted when the electrodes are
separated and the spark gap is formed
while no oscillations are transmitted the mo-
ment the electrodes-contaci.

While the“spring 18 ig here shown for

the purpose of rapidly closing the gap be-

tween the electrqdes, T wish it understood
that this is not essential as the weight of the
rod supporting the upper electrode practi-
cally serves the same function. :
In actual practice it has been found that

" . yibrations, no matter how rapid, when trans-

60

mitted to the key 21, cause the oscillator to
respond ; that is, it has been found impos-

sible to operate the key so fast that the oscil- -

lator will not respond. An important fea-
ture which should be observed in connection
with the present apparatus is the fact that
the operation of the key 21 does not make

1,878,808

or break the current flow through the escil-
lator but it merely makes or breaks the
spark gap formed between the electrodes
when these are separated. The current flow

"is thus continuous but the oscillations pro-

duced are interrupted. S
If it is desired to transmit s message by
telephone, it will only be necessary to close
the switch 22 to maintain a permanent spark
gap between the electrodes of the oscillator
and to open the switch 23 to permit the
transmitter to be employed. An operator
can, therefove, send a message either ver-
bally or by telegraph and he cah readily
stop during a conversation to spell any word
which may not be understood merely by re-
versing the position of the switches and
spelling the word throngh the key 21. e

may also listen in at the same time and can '

readily receive under such conditions »s o
oscillations are being transmitted from the
sending station excepting when the elec-
trodes are separvated. Ile may, therefore, be
in communication with any other station

and can immediztely receive any Ihessage @

therefrom by merely permitting the elgc-
trodes to contact to close the spark gap, thus

" preventing the production of the high ire-
) b g

quency magnetic waves which would inter-
fere with the receiving end of the station.
The electrodes may be submerged in any
suitable liguid, bub . preferably distilled
water, and should under all conditions be.
constructed of a slow burning metsl as i
thereby eliminates constant adjustment and
care on the part of the operator. Actual
practice has determined tha$ tungsten, when
employed under the conditions here de-
seribed, only burns away to the exient of
/1000 of an inch each hour if continuous
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oscillations are being fransmiited. It caxm,

therefore, readily be seen that compara-
tively little care is vequired when tungsien
and distilled water are employed. :
By referring to Fig. 3 it will be seen that
the electrodes of the oscillator ave connected

‘4vith an alternating current generator, such

4s shown st 30, and that the upper elecirode .
is raised when 1t is«lesirad to secure o spark
gap by means of a magnet similar to that
shown in Figs. 1 and 2. The magnet is,
however, in the preseni instance energized.
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from 2 separate source of current supphy, as
3 5 A ? .

- for instance a battery 81, the circuit through -

the magnet being broken by a telegraph key,
as previousiy described. T e

"“The apparatus shown in Fig. 3 can-only

be used for radio telegraphy, as the salter-
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nating current employed rendetrs it unsnit-.

able for telephonic communication. It is,
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however, ideal for radio telegraphy and has -

advantages not secured when a direct cur-

rent is employed. ¥for instance, by employ--

ing an oscillator constructed as heve shown

in connection with an alternating curvent”
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cireuit it becomes possible to use a low ten-
sion current, say five hundred volts. This is

- due to the fact that the electrodes of the
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oscillator are normally in contact with each
other and are only slightly separated when
oscillations are to be created. The elec-
trodes of the oscillator being submerged are
absolutely noiseless and they are under all
conditions kept cool, as the liquid in which
they are submerged conducts the heat away
from the electrodes. Another advantage ob-
tained by supplying the oscillator with al-
ternating current 1s the production of a
musical note, due to the cycle of alternations
of the-current flow, thus obviating the neces-
sity of employing an interrupter for this
purpose.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
.ent is—

L. In a high frequency oscillator, a pair
of electrodes, means for maintaining the
electrodes submerged in distilled water,
means for maintaining a constant current
flow through the electrodes, and meang for
maintaining the electrodes slightly sep-
intermittently separating
the same to establish a continuous or
intermittent spark gap between the elec-
trodes to permit the production of continu-
ous or intermittent high frequency oscilla-
tions of the cireuit or current flow through
the electrodes. .

2. In a high frequency oscillator, a pair
of metal electrodes, means for maintaining
sald electrodes submerged in distilled water,
means for maintaining g constant current
flow through the electrodes, and a solenoid
circuit controlled by a telegraph key for in-

4g. termittently separating the electrodes.

3. A system for the production of inter-
.ittent or continuous high frequency oscil-
lations, comprising a source of supply and
leads therefrom connected to the primary
‘coil of a high frequency transformer, a vari-
able resistance and impedance interposed in
one of the leads and an impedance coil and
condenser _interposed in the other lead, a

" pair of electrodes between the leads forming
50.

a separate circuit for the condenser and pri-
mary coil, and a solenoid circuit in shunt
with the leads from the source of supply
for raising one of the said electrodes.

~ 4. In an apparatus for the production of
intermittent or continuous high frequency
oscillations, an oscillator comprising a pair
of submerged electrodes, means for main-
taining a continuous current flow through
said electrodes, said electrodes adapted to
normally contact with each other, a magnét
adapted to separate the electrodes to form a
-spark gap to produce and radiate high fre-
quency oscillations of the current flow
through the electrodes, means connecting the
‘terminals of the magnet with the source of

current supply, a telegraph key interposed
in said cirenit to make and break the circuit
through the magnet, and a switch in the cir-
cuit adapted to maintain a continuous cur-
rent flow through the magnet to maintain
a permanent spark gap between the  elec-
trodes.

5. In an apparatus for the production of
intermittent or continuous high frequency
oscillations, an oscillator comprising a pair
of submerged electrodes, means for main-
taining a continuous current flow through
said electrodes, said electrodes adapted to
normally contact with each other, a magret
adapted to separate the electrodes to form a
spark gap to produce and radiate high fre-
quency oscillations of the current How
through the electrodes, a separate shunt cir-
cuit connecting the terminals of the magnet
with the source of current supply, a tele-
graph key interposed in said civeuit to make
and break the circuit through the magnet, a°
switch in the circuit adapted to maintain a
continuous current flow through the magnet
to maintain a permanent spark gap between
the electrodes, a high frequency transformer,
a primary coil in said transformer connected
in series with. the electrodes of the oscillator,
a condenser interposed between one of the
electrodes and the primary coil, a secondary
coil - in the transformer,” an antenna con-
nected with one terminal of said secondary
coil, a-ground connection for the opposite
terminal of the secondary coil, a transmitter
interposeq in said ground connection, and a
bridging\switch on the transmitter.

6. In an apparatus for the production of
intermittent or continuous high frequency
oscillations, an oscillator comprising a tank
adapted to contain distilled water, a station-
ary electrode submerged in said water, a
vertically movable rod, a second elecirode
carried by said rod adapted to normally en-
gage the first named electrode, means for
maintaining a continnous cireuit through
the electrodes, a solenoid circuit connected
in shunt therewith, said solenoid being
adapted to raise the rod with attached elec-
trode for separating said electrodes.

7. In an apparatus for the production of
intermittent or continuous high frequency
oscillations, an oscillator comprising a tank
adapted to contain distilled watery a cover
for said tank, a pair of rods ‘extending down-
wardly from the cover, a plate connecting
the lower ends of the rods, an electrode sup-
ported by said plate and submerged by the
distilled water, a solenoid magnet supported
by the cover, a rod extending through the
solenoid forming an armature therefor, an
electrode on the lower end of said rod adapt-
ed to normally contact with the first named
electrode, an adjusting screw carried by the
magnet adapted to regulate the lift of the
armature rod and the electrode carried
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thereby, a source of direct current supply,
means for malaiaining a continuous circult
through the electrodes méans connecting
the m‘wnet with¥said source of curr ent sup-
ply, and a telegraph key interposed in the
cireuit adapted to malke and break the cir-
cuit through the magnet

In testimony whereof I have hereunto’ set,

my hand in the presence of two subscribing
witnesses.
ALPHONSUS L. (xOLDE\T
Witnesses.
W. W. Hrarey,
- M. E. Ewixng.



