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To all whom it may concern: 
Be it known that I, LEEDEFOREST, a citi 

Zen of the United States, and a resident of 
New York, in the county of New York and 
State of New York, have invented a new and useful Improvement in Oscillation-Respon 
sive Devices, of which the following is a speci 

Io 

fication. 
My invention relates to devices for de 

tecting feeble electrical currents or oscilla 
tions in general, and especially such currents 
or oscillations which are developed in wire less-telegraph receiving systems. 
The object of my invention is to provide 

an oscillation detector or responder of great 
simplicity and sensitiveness and one which, 
inasmuch as it does not depend for its opera 
tion upon any variation of resistance of an 
imperfect electrical contact or any variation 
of the apparent resistance or counter electro 
motive force of a polarization-cell, requires 
no adjustment when employed for receiving 
wireless-telegraph signals. - 
With these objects in view my invention 

comprises a receptacle inclosing a sensitive 
gaseous conducting medium, the conductiv 
ity of which does not necessarily depend 
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upon the heat of combustion, although such 
conductivity maybe increased by heating 
said gaseous medium, and which in some 
cases requires practically no heating at all, a 
wave-intercepting means associated with 
said gaseous conducting medium, whereby 
the feeble electrical currents or oscillations 
resulting from the energy absorbed from 
electromagnetic signal waves may be im 
pressed upon said gaseous conducting me 
dium to alter its conductivity, and a signal 
indicating device operatively connected with 
said gaseous conducting medium, whereby 
alterations in the conductivity of the latter 
may be made manifest. w '. 
My invention may best be understood by 

having reference to the drawings which ac 
company and form a part of this specification 
and which illustrate diagrammatically sev 
eral simple and effective means whereby my 
invention may be practiced. , . 

In the drawings, Figures 1, 2, 3, 4, 5, and 6 
represent wireless telegraph receiving sys 
tems provided with various forms of the os 
cillation responsive device which forms the 
subject-matter of the present invention. 

In each figure, Arepresents a receiving an 
tenna.connected to earth at E and associated 
with the receptacle B. In Figs. 1, 3, 4, 5, 

and 6 the sensitive gaseous conducting me 
dium inclosed in Sii receptacle is shown in 
terposed between the antennae and their 
earth connections, while in Fig. 2 said me 
dium is shown interposed between the termi 
nals of the tuned receiving-circuit CG H. 
which is inductively associated, by means of 
the autotransformer H, with the antenna A. 
By means of the four adjustable contacts i 
said tuned receiving-circuit and antenna. 
may each be attuned to the frequency of the 
waves to be received. My invention, how 
ever, is not limited to any particular wireless 
telegraph system, nor is it limited to wireless 
telegraphy, for it may be employed as a de 
tector offeeble electrical impulses however 
produced. 

I have discovered that the gaseous me. 
dium intervening between two separated 
electrodes if put into a condition of molecular 
activity will become highly sensitive to elec 
trical oscillations, so that the passage across 
such medium of said oscillations will alter 
the conductivity thereof, and thereby create 
current variations in a circuit including said 
electrodes. The means which may be em 
ployed for putting said gaseous medium into 
a condition of molecular activity ma 
sist of means whereby the medium is heated 
either by radiation, conduction, or by the 
actual combustion of gases. An electric cur 
rent from any suitable source may be em 
ployed to heat two highly-resistant elec 
trodes, and thereby to heat the gas interven 
ing between said electrodes without havin 
recourse to the heat of combustion. Sai 
gas may be air, or the electrodes may be in 
closed and surrounded by any suitable gas. 
The heating of the gas may also be affected 
by radiation from said electrodes. In fact, in 
the invention disclosed in the present appli 
cation any suitable means for producing a 
heated gas with properly dissociated and con 
ducting ions may be employed. 

In all the embodiments of the present in 
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vention the electrodes are inclosed and are 
surrounded by suitable gas, and they may be 
inclosed in a receptacle which may be par 
tially exhausted. Said gas may be rendered 
sensitive to electrical oscillations by slightly 
heating the same, preferably by electrical 
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means, or by any other suitable means; but 
in those embodiments of my invention shown 
in Figs. 4, 5, and 6 practically no heating at 
all is required, while if in place of the potas 
sium or other salt hereinafter described as 
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suitable for use in Fig.6 some radio-active 
substance, such as radium bromid, be em 
ployed absolutely no heating is necessary. 

nFig. 1 two filaments C, which may be or 
dinary incandescent-lamp carbon filaments, 
are sealed into the receptacle B, and each is 
connected to a separate battery D. The lo 
cal-circuit battery H and telephone F con 
nect said filaments C. One, filament is con 
nected with the antenna A and the other 
is connected to earth E, although the said fil 
aments may be associated with the antenna, 
in any manner in which existing wireless-tel 
egraph receivers are associated with their 
receiving antennae. In lieu of connecting 
the telephone F in series with the local-cir 
cuit battery H said telephone may be con 
nected in shunt to the circuit including the 
filaments C, which form the electrodes of the 
oscillation responsive device, and local bat 
tery Has shown in Fig. 2, and such arrange 
ment of telephone-receiver may be employed, 
if desired, in those embodiments of the pres 
ent invention which are shown in Figs.3 to 
6, inclusive. 
The potential to be impressed upon the 

electrodes C by the battery H. depends upon 
the nature of the gas intervening between 
said electrodes and upon the degree of ex 
haustion maintained within the receptacle 
B. I have found that from twenty-five to 
one hundred and ten volts is sufficient, and by employing a higher degree of exhaustion 
a much smaller Virge may be used. The 
conductivity of the gas, which may be air or 
a gas containing compounds of the halogens 
or halogen salts or which may be mercury 
yapor, is increased by the heat resulting 
from the passage of the current from the bat 
teries D through the filaments C, and a leak 
current of relatively small value continual 
flows in the circuit containing the battery 
and the electrodes C across the gap inter 
vening between said electrodes. pas 
Sage of electrical oscillations across said gap 
alters the conductivity of the gas in said gap, 
probably by changing the speed of the ions 
in said gas, and thereby current variations 
are produced in the circuit containing the 
battery H, the electrodes C, and the tele 
WR F, causing said telephone to respond. 

en the telephone is in series with the bat 
tery Hand electrodes C, the passage of oscil 
lations across the gap between the electrodes 
causes an increase of current through the telephone, and when the telephone is in 
shunt to said electrodes, as shown in Fig. 2, the passage of oscillations across the gap 
calises a diminution of current through the telephone. 

It is not necessary to employ two heated 
electrodes in carrying out my invention, for, 
as shown in Fig. 3, one electrode may be re. 
g by a conductor I, herein shown as a 

, of platinum or other suitable material. 
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In this case the conductivity of the f 
-medium between the two electrodes I and C 
is sufficiently increased to render the same 
sensitive to the electrical oscillations by the 
radiation of heat from the electrode C. 

In that embodiment of my invention 
shown in Fig. 4 I dispense with both heated 
electrodes Cand substitute therefor two elec 
trodes I, of platinum or other material, and 
connect the same in circuit with the battery 
Hand telephone F. In Fig. 4 the telephone F 
may be connected in shunt to the battery 
circuit in the manner shown in Fig. 2 of the 
present case. 

In Fig. 5, L represents a source of alternat 
ing electromotive force of a frequency so high 
that a high-pitch note is constantly heard in 
the telephone For else so high as to exceed 
the limit of response of the telephone-dia 
phragm. The advantage in using the source 
of alternating electromotive force is that the 
voltage may be stepped up by a transformer 
M to any desired amount-for example, 
from fifty to one thousand volts-and im 
pressed upon the electrodes I. In lieu of an 
alternating-current generator such as shown 
in Fig. 5 any source of vibratory electromo 
tive force may be employed. The telephone 
F may be included in series with the circuit 
containing the secondary of the transformer 
M and electrodes I, or it may be connected in 
shunt to said circuit, as above stated in con 
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nection with Fig. 2, and the effect of the pas 
sage of high-frequency oscillations across the 
gap between the electrodes I may be in 
creased in the telephone by including a bat 
tery Jin series with the telephone. In such 
case the conductivity of the gas in said gap 
effected by the high-potential alternating 
current will allow the relatively low poten 
tial direct current from the battery J to flow 
in the circuit containing the telephone and 
the electrodes, and the passage of electrical 
oscillations across the gap between the elec 
trodes will produce sudden changes in the 
conductivity of said gas, and therefore in the 
amplitude of the current flowing in the tele 
phone-circuit. 

... A convenient way of producing a gaseous 
medium, containing compounds of suitable 
salts is shown in Fig. 6, in which a globule of 
a solution of some such salt is placed in the 
bottom of a vessel O, as shown at Q, and a 
heating-coil P is associated with said globule 
in such a way that the current from the bat 
tery Kwill heat said coil and create a heated 
gas of said salt in the globe O. I prefer to 
E. potassium hydrate as the salt to be 
heated, and better effects may be obtained by 
inclosing. the globe O inside the evacuated 
g B to prevent the radiation of heat from 
the inner globe. The heated gas from the 
potassium or other salt fills the globe O, 
which maybe exhausted to any desired degree, 
and completes the circuit of the battery. 
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and telephone F, which is connected to two 
electrodes, of platinum or other suitable ma 
terial, in the globe O. The passage of elec 
trical oscillations across the gap between said 
electrodes will alter the conductivity of the 
aforesaid heated gas, and thereby create 
current variations in the circuit of the tele 
phone F. . . . . 

All the foregoing apparatus comprises 
means for sensitizing the interelectrode me 
dium, as suitable salts impregnating the said 
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medium, as before noted, or means for pro 
ducing and maintaining the mediumina state 
of molecular activity, as by heating, or bothi 
means for sensitizing may be concurrently employed. 

do not wish to be limited to the particu 
lar embodiments of my invention which I 
have herein disclosed, inasmuch as many 
modifications may be made therein by those 
skilled in the art without departing from the 
spirit of my invention. 

I claim- - 

1. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gase 
Af conducting medium containing a halogen 
salt. 

2. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gase 
ous conducting medium containing a halogen 
salt and means for heating said medium. 

3. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gase 
ous conducting medium containing a potas-, 
sium salt. 

4. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gas 
eous conducting medium containing a potas 
sium salt and means for heating said medium. 

5. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gas 
eous conducting medium containing a halo 
gen salt and means for putting said medium 
in a condition of molecular activity. 

6. An oscillation-responsive device com 
prising a receptacle inclosing a sensitive gas 
eous conducting medium containing a potas 
sium salt and means for putting said medium 
in a condition of molecular activity. 

7. An oscillation-responsive device com 
prising a partially-exhausted receptacle, two 
separated electrodes sealed in said receptacle 
and each forming part of a separate electric 

circuit, a separate source of electric current 
for each said circuit, and means whereby 
electrical oscillations may be impressed upon 
the gaseous mediumintervening between said 
electrodes. 
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8. An oscillation-responsive device com 
prising a partially-exhausted receptacle con 
taining two separated electrodes, a source of 
electromotive force associated with said elec 
trodes, and means whereby a relatively small 
electric current is caused to flow normally in 
the circuit including said source of electro 
motive force, said electrodes and the gaseous, 
medium intervening between the latter. 

9. An oscillation-responsive device com 
prising a partially-exhausted receptacle con 
taining two Eted electrodes, a source of electromotive force associated with said elec 
trodes, and electrical means for heating said 
electrodes whereby a relatively small electric 
current is caused to flow normally in the cir 
cuit including said source of electromotive 
force, said electrodes and the gaseous me 
dium intervening between the latter. 

10. An oscillation-responsive device com 
prising a receptacle, two separated electrodes 
inclosed within said receptacle, and each 8c forming part of a separate electric circuit, a 
source of electric current associated with each saidcircuit, and means wherebyelectrical 
oscillations may be impressed upon the gase 
ous medium intervening between said elec 
trodes. . 

11. An oscillation responsive device com prising a receptacle inclosing a gaseous me. 
dium containing a substance the vapor of 
which is conducting, and electrical means for 
heating said medium. 

12. An oscillation-responsive device com 
prising a receptacle inclosing a gaseous me. 
dium containing a halogen salt, two separated 
electrodes inclosed within said receptacle, 
and a source of electric current so associated 
with said electrodes as to render said gaseous 
medium sensitive to electrical oscillations. 

In testimony whereof I have hereunto 
subscribed my name this 13th day of Janu 
ary, 1906. 

LEE DEFOREST. 
Witnesses: 

LESTER TESTUT, 
PHILIP FARNSWORTH. 
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