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To all thon, it may concern: 
Be it known that, i, ALPHONSUs L. GoL 

PBS a citizen of the United States, residing 
at Oakland, in the county of Alameda and 
State 9 California, have invented new and 
useful in provernents in Apparatus for the 
Prodition of Intermittent, or Continuous 
high-Frequency Oscillations, of which the is a specification. 

ver?ion. Relates to an oscillator of 
type, wiricia is particularly 

it is productic; of intermitten, 
oils figh freiae:cy osciliations. 

ci ha objects of She present invention 
ide aii oscilision for the produc 
'adiation of eleciiroinagnetic waves 
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may be used eier for radio-tele 
or for radi CO:3:C&- 
& other objec: 

ide an oscillaic 
producing either it 
igi: freques: 

'C' is terr.; 
scii at 

3. the current, fow through 
Agether object of the inven 
e ine3:25 actuated by a tele 

for separating the ejectrodes in 
tie oscillator go make or break the spark 
S. ed between the electrodes when 
ele g; and also to provide a meals 
for ining a spark gap between the 
aie sher, the oscillator is empioyed 
foy phonic cominanication. Further ob 
jects will hereinafter appear. 
The inverticy consists of the parts and 

the construction and coabinatio of parts 
as herein 

g reference ic the 3cco.inp2ily 
awings, in which 

Tire is a diagrarognatic view showing 
a wireless system adapted &o be used either 
y 3 as a wireless telephone or telegraph station 
for setding. 

osciliator employed in the system. 
res \ n Fig. 3 is a diagranmaic view, showing 

; source of 
alternating current supply. W 
played when the apparatus is use graphing. 
t *", . . . - - - - - - Referring to the drawings in detail and 
particiary to Fig. i., have show; the coal 

tion of the oscillator vii. Section and gosit 

for tee 

- capable of 
en, Oi continuous 

2 is a central, vertical section of the 

relation to the several other instruments re 
quired in a radio station adapted for send ing either by telegraph or telephone, in 
which Gindicates a direct current genera 
tor, which, in the present instance, is shown 
as connected in series with the electrodes 2 
and 8 of the osciilator; a choke or impedance 
coil 4 being interposed on one side of the 
circuit while a rheostat, or variable resist 
ance 5 and an impedance coil 6 are inter 
posed on the other side of the circuit. The 
main switch 7 may also be placed in the cir 
cuit 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, we the pri 
mary oscillating circuit passes rough a 
conden3er C which is connect?, in series 
with the primary coil D of a hi... requency 
transformer connected across the terminals 
of the electrodes 2 and 3, between which is 
formed the spark gap of the oscillator. The 
primary oscillating circuit is here shown in 
heavy lines to distinguish it from the cur 
rent supply circuit and the secondary oscil 
iating circuit, which consists of the sec 
ondary coil E of the transformer, an an 
tenna F and the transmitter H which is con 
nected, as shown at K, with the ground. 
The osciliator proper consists of a cylin 

drical container 8 provided with a cover 9, 
preferably constructed of insulating mate 
rial, pon which is mounted an electromag 
net, 10 of suitable construction. Slidably 
inounted in the ire, core it. of Said Raagaet 
is a rod 12, constructed of a suitable noi 
magnetic material, and secured on the iower 
end of the rod is a metal electrode 2 which 
is positioned in direct aiinement with a sec 
and metal e2ectrode 3 carried by a bracket 
15, which in tiarn is supported by the cover 
9 by means of a pair of rods 16 which gre preferabiy covered with insulating material, 
such as shown at it, the major portion of 
the rod 12 being also covered with an in 
Salating imaerial to prevent leakage of cur 
rent through the fluid 8 in which the elec 
&rodes are submerged. 

a , but preferabiy - di of any suitable mes, 
of tungsten, as practic 

electrodes eimpio/ed, may be co 
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arience has shown 
s metal has less k32.diency to corrode. 

  

  

  

  

  

  



a 
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 
5 

5 

for the purpose of limiting, the lift, 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 a 
spring which serves the function of nor 
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 rheostator variable resistance, indicated 
at 5; a telegraph key.21 and a switch 22 be 
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ing interposed in this circuit for purposes 
hereinafter to be described. The amount of current required to ener 
ize the magnet 10 sufficiently to separate 
E. 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. 
the high frequency transformer and the 
ground connection k. It is also connected 
with a switch 23 which permits bridging of 
the transmitter when the telegraph is being 
employed. 
With the switch 7 closed and the genera 

tor G operating, the operation will be as foll 
lows: If it is desired to send a message by 
telegraph it is only necessary to close the 
switch23 and open the switch 22. The key 
21 nay then be depressed to send the dot 
and dash message in the usual manner, clos 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 key 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 
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while no oscillations are transmitted the ho 
ment the electrodes contact. While the 'spring i8 is here shown for the purpose of rapidly closing the gap be: 
tween the electrodes, I wish it understood that this is not essential as the weight of the 
rod supporting the upper electroie practi 
cally serves the same function. 

in actual practice it has been found that 
vibrations, no matter how rapid, when trans 
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mitted to the key 21, cause the oscillator to 
respond; that is, it has been found impos 
sibie to operate the key so fast that the oscil 
lator will not respond. An important fea 
ture which should be observed in connectio: 
with the present apparatus is the fact, that, 
the operation of the key 21 does not make 

of 
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or break the current flow through the oscil 
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. y . . 

If it is desired to transmit a 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, therefore, 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 through the key 21. He 
may also listen in at the same time and can 
readily receive under such conditions as ho 
oscillations are being 'ansmitted from the 
sending station excepting when the elec 
trodes are separated. He may, therefore, be 
in communication with any other station 
and can immediately receive any message 
therefrom by merely permitting the eigc 
trodes to contact to close the spark ga, tilis 
preventing the production of the high fre 
quency magnetic wayes which would inter 
fere with the receiving end of the station. 
The electrodes may be submerged in any 

suitable liquid, but preferably distilled 
water, and should under all conditions be 
constructed of a slow burning metal as it, 
thereby eliminates constant adjustment and 
care on the part of the operator. Actual 
practice has determined that tungsten, when 
employed under the conditions here de 
scribed, only burns away to the extent of 
6/i000 of an inch each hous: if continuous 
oscillations are being iransmitted. It can, 
therefore, readily be seen that compara 
tively little care is required when tungsten 
and distilled water are enaployed. w 
By referring to Fig. 3 it, will be seen that 

the electrodes of the oscillator are connected 
with an alternating current generator, such 

&is shown at 30, and, that the tipper electrode, 
is raised when it is desired to secure a spark 
gap by means of a magnet siriilar to that 
shown in Figs. and 2. The magnet is, 
however, in the preseai instance energized 
from a separate source of current supply, as 
the magnet being broken by a telegraph key, 
as previously described. . . . . 
The apparatus shown in Fig. 3 can only 

be used for radio telegraphy, as She alter 
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for instance a battery 31, the circuit through 
26 

nating current employed reinders it unsuit 
abie for telephonic communication. It is, 38 

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 here shown 
in connection with an alternating current 
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circuit 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 is 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 
PE Having thus described my invention, what 
I claim and desire to secure by Letters Pat 
entis- - 

1. 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 means for 
maintaining the electrodes slightly sep 
arated or for 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 circuit or current flow through 
the electrodes. 

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

3. A system for the production of inter 
mittent 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 
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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 magnet 
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 circuit 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 magnet 
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, a separate shunt cir 
cuit connecting the terminals of the magnet 
with the source of current supply, a tele 
graph key interposed in said circuit 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 
interposed 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- 105 
ary electrode submerged in said water, a 
vertically movable rod, a second electrode 
carried by said rod adapted to normally en 
gage the first named electrode, means for 
maintaining a continuous circuit through i10 
the electrodes, a solenoid circuit connected 
in shunt there with, said solenoid being 
adapted to raise the rod with attached elec 
trode for separating said electrodes. 

7. In an apparatus for the production of 15 
intermittent or continuous high frequency 
oscillations, an oscillator, comprising a tank 
adapted to contain distilled water, a cover 
for said tank, a pair of rods extending down 
wardly from the cover, a plate connecting 120 
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 125 
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 30 
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thereby, a source of direct current supply, 
means for maintaining a continuous circuit 
through the electrodes, means connecting 
the magnet with said source of current Sup 
ply, and a telegraph key interposed in the 
circuit adapted to make 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. GOLDEN. 
Witnesses. 

W. W. HDALEY, 
M. E. E.WING. 

  


