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To all whom it may concern: 
Be it known that I, LEE DE FoREST, a 

citizen of the United States, residing at 
New York, in the county of Bronx, State 

5 of New York, have made a certain new and 
useful Invention in Apparatus for Use in 
Telegraphy or Telephony, of which the fol- t 

and are preferably made of highly refrac lowing is a specification. 
This invention relates to apparatus for use intelegraphy or telephony. 
The object of the invention is to provide 

apparatus for use in telegraphy which is 
simple in structure, economical of manufac 
ture and efficient in operation. 
A further object of the invention is to 

provide a construction of audion that may 
be used as a detector, amplifier, or a gen 
erator of alternating currents in which an 
electric arc replaces the usual filament elec 
trode. 

Further objects of the invention will ap 
pear more fully hereinafter. 
The invention consists substantially in the 

construtcion, combination, location, relative 
25 arrangements of parts and circuits asso 

ciated therewith all as will be more fully 
hereinafter set forth, as shown by the accom panying drawing, and finally pointed out 
in the appended claims. 

Referring to the drawing:- 
The figure diagrammatically illustrates 

a structure and arrangement embodying my 
invention. 
The same part is designated by the same 

reference numeral wherever it occurs 
throughout the several views. 
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U generally designates a vessel partially 
or totally exhausted of air, or it may con 
tain nitrogen gas at a pressure approxi 
mately two thirds of the atmospheric pres 
Se. 

I have shown my present invention as ap 
plied to a larger type of audion wherein the 
audion is employed with suitable well 
known circuit arrangements, for generat 
ing alternating currents and which has be 
come known in the art as an "oscillion,' 
but I do not desire to be limited to this par 
ticular type or use. 
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structure of electrodes within the oscillion 
U, in which the wing or plate electrode W is 
in the form of an open ended cylinder, 
shown in central longitudinal section, suit 

sis ably supported within the bulb by rods or 

B. S is a similar inductance, in series with 

In this illustration, however, I show a 

wires, D, sealed in the wall thereof. With 
in the Plate electrode is the grid electrode G, formed in a similar cylinder open at its 
ends, and composed of intermeshed wires as 
shown. The electrodes K and K’ form the 
respective electrodes of the arc gap which is 
to replace the usual filament in the oscillion 
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tory material, i. e., tungsten, or mixture of 
tungsten with zirconia, yttria, thoria, or 65 
other refractory materials. . 
The usual regenerative oscillating circuits 

are shown connecting the wing and grid elec 
trodes with the negative terminal of the arc 
electrode IK. B is the high voltage source of 
flux current, preferably a direct current gen 
erator of from 500 to 1500 volts. L is the 
impedance coil in circuit with the source 
IB and the anode electrode W. C. is the 
bridging condenser in shunt around the im 
pedance and the source B. W' and S are 
the inductance and capacity connected in 
parallel in the wing circuit, which is con 
nected to the positive terminal of the source 
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the grid electrode G and is connected to the 
negative side of the current source B, as 
shown. A stopping condenser C is also con 
nected in this circuit, preferably with a 
high resistance R', shunted thereabout to 
form a leak path thereabout. The coils 
S, S', are preferably inductively associated 
with each other and with P of the output 
circuit, which, for illustrative purposes, is 
shown as an antenna earth system R E. 

. In this arrangement the method of start 
ing the arc between the electrodes K, K, 
is as follows: The source of current A to arc 
gap, which in this instance is shown as a 
direct current generator, is connected to the 
terminals of a hand switch I. This switch 
is thrown to the left hand position thereby 
connecting the positive terminal of current 
source A, in series with a filament F posi 
tioned immediately below the electrode K 
within the cylindrical grid electrode G 
through a regulating resistance R. The fila 
ment F is shown in this arrangement as a 
straight wire supported by two standards. 
An ionization current then passes from the 
negative hot filament to the originally cold 
anode K forming an arc therebetween which 
rapidly heats the tungsten electrode K to 
incandescence, whereupon the switch I is 
thrown to the right hand position shown in 1. 
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the drawing, thereby making the electrode 
K' positive and the electrode R negative, 
relative to the current source A and the arc 
passes from the cold electrode R' to the hot 
electrode IR as long as the system continues 
in operation, thereby eliminating the fila 
ment from the active operation of the oscil 
lion once the system is set in operation. If 
desired, a stopping condenser C' may be 
connected across the terminals of the gen 
erator A, and an impedance coil T may be 
connected between the negative terminal of 
the source, and the electrode K as shown. 
The operation of the system is similar to 

my oscillating audion system, which is 
shown and described in many of my co 
pending applications, as for example, see 
application Serial No. 825,954, filed March 
20, 1914. 

l3y employing the arc instead of the fila 
ment in the bill) . I secure much higher 
cathode temperature and greater concentra 
tion of the action within the bulb and also 
I eliminate the obvious objection of hav 
ing the filament give out or become broken 
thereby greatly increasing the life of the 
bulb. 
Having now set forth the objects and 

nature of my invention, and having shown 
and described various arrangements en 
bodying the principles thereof, what I claim 
as new and useful and of my own invention 
and desire to secure by Letters Patent, is, 

1. An audion comprising a plurality of 
cold electrodes and three are electrodes, cir 
cuits therefor, means for striking an are 
between two of said arc electrocles, to set 
the audion in operation, and means for cut 
ting out one of said electrocles and cutting 
in the third arc electrode. 

2. In a radio signaling system, 
comprising a plurality of cold electrodes 
and three arc electrodes, circuits associated 
therewith, means for striking an arc be 
tween two of said are electrodes, and means 
to cut in the third arc electrode and to simul 
taneously cut out one of said electrodes, 
said means reversing the polarity of the arc 
electrode common to both arcs. 

3. In a radio signaling system, an audion 
comprising a plurality of cold electrodes 
and three arc electrodes arranged in line 
with each other, circuits associated there 

an audion 
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with, means for striking an arc between 
the middle electrode and one of the end elec 
trocles, and means for transferring the arc 
to extend between the middle electrole and 
the other end electrode. 

4. In a radio signaling system, an auction 
comprising a plurality of cold electrocles 
and three are electrocles arrangel in line 
with each other, saic arc electrocles being 
respectively a filament, a tungsten electrode 
and a plate, means for striking an are be 
tween said filament electrocle and said 
tungsten electrode, and means for transfer 
ring said are to extend between said tungsten 
electrode and sail plate electrode and to 
simultaneously cut out said filament elec 
trode. - 

i5. In a radio signaling system, an audion 
comprising a plurality of cold electrodes 
and three arc electrocles arranged in line 
with each other, said arc electrodes being 
espectively a filament, a tungsten electrode 
and a plate, means for striking an arc be 
tween sail filament electrole and said 
tungsten electrode, to heat the same, and 
means for transversing said arc to extend 
between said tungsten electrode and said 
plate electrocle after said tungsten electrode 
becomes heated and to simultaneously, cut 
() it said filament electrode. 

(5. An audion comprising an anode and 
a filament, a conducting body interposed be 
tween said anode and said filament, a pair 
of separated electrodes positioned adjacent 
to said filament, means for initially sup 
plying current to sail filament, and means 
for cutting off said current supply to said 
filament and supplying current across said 
separated electrodes. 

... An audion comprising an anode and a 
filament, a conducting body interposed be 
tween said anode and said filament, a pair 
of separated electrodes positioned adjacent 
to said filament, means for initially supply 
ing current to said filament, and a switch 
for cutting off said current supply to said 
filament, and supplying current across said separated electrodes. 
In testimony whereof I have hereunto set 

my hand on this 25th day of January, A. D. 1916. 

LEE DE FOREST. 
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