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To all whom it may concern:

Be it known that T, Les pe Forest, a citi-

zen of the United States of America, and a
resident of the borough of Manhattan, city,
county, and State of New York, have in-
vented certain new and useful Improvements
in Oscillation-Responsive Devices, the prin-
ciples of which are disclosed in the follow-
ing specification and accompanying draw-
ings, which explain the form of the inven-
tion which T now consider to be the best of
the various forms in which the principles of
ihe invention may be embodied.

My invention relates to an improvement
in the sensitive member used in systems of
wireless telegraphy to detect the electrical

waves or oscillations and comprises the novel

features hereinafter shown and described and
particnlarly pointed out in the claims.

In the accompanying drawings I have
shown, and in the description thereof will
point out, certain forms of construction
which may be employed in carrying out my
invention and in connection therewith I will
point out the principle of my invention.

Although by no means all the known or
possible embodiments of my “invention are
lerein illustrated or described, sufficient are
given to make clear the principle of my in-
vention. . _

Figures 1 to ¢ inclusive each represents a
receiving set for a wireless telegraph system,
each having a sensitive member differing in
appearance but all enibodying the principle
of my invention.

I have discovered that if two bodies adapt-
ed for use as electrodes or conductive mem-
bers, be clectrically separated partially or
wholly, after the manner common in analo-
gous devices, the separation between them
may be neutralized sufficiently to enable
them to act as a detector of “electrical oscil-
lations, if the intervening or surrounding
gaseous medium be put into a condition of
molecular activity, such for instance as
would be caused by heating it in any man-

‘ner, as by radiation, conduction, or by the

combustion of gases in the space which sur-
rounds the poles. Such condition or molec-
ular activity causes what would otherwise
be a non-sensitive device to become sensitive
to the reception of electrical influences. I
am thus enabled to employ as such sensitive
member, devices which would otherwise be
of no value, or to make those devices now

used more sensitive to the clectrical waves,
This principle is embodied in the apparatus
illustrated in the various figures shown,

In each of these figures, A represents the
antenna or receiving conductor, or wave in-
tercepting means; K, the earth connection;
¥, K, F2, 7, F4 and F®, the electrodes used
in their various forms; B the local battery;
and T, the receiving or indicating instru-
ment, which is lierein shown as a telephone
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receiver, the same being shown only as typ-

ical of any form of indicating apparatus
capable of being employed for such purposes.

In Fig. 1 the two electrodes ¥, ¥, are
slightly separated and are within the flame
of an ordinary Bunsen burner D. TUnder
these conditions the electrodes may be ad-
justed so that there is normally no indica-
tion of a -passing current given by the re-
ceiving instrument, such as the telephone
T. The electrical separation of the elec-
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trodes is however insufficient to prevent elec-

trical oscillations from jumping the gap.
The influence of these oscillations upon the
heated gas seems to break down or lower
the insulating quality of the gap, so that,
while the influence of the oscillations lasts,
the current of the local circuit may pass
between the electrodes, thus affecting the
indicating instrument therein to produce a
signal. This may be due to ionization of
the gases surrounding the electrodes which
greatly increases their conductivity, said
ionization being more or less accomplished
or greatly facilitated by their previous heat-
ing which has already put them into a con-
dition of intense molecular activity.

In Fig. 2 the electrodes ¥, I, are of
sufficiently great resistance to be heated by
a current from a dynamo G, and by their
radiation heat the gas between them. This

as may be air or the electrodes may be
inclosed and surrounded by any suitable gas
as shown, for example, in Fig. 6 in which
said electrodes are inclosed in the receptacle *
H. The heating of the gas may also be
by radiation from the electrodes I, T

In Fig. 3, the electrodes assume the form
of two parallel plates F2, F2, which are
heated by a Bunsen burner. Although I
have shown a Bunsen burner for this pur-
pose, this particular heating device is not
essential, as any means of heating may be
employed.

In Fig. 4 the burner itself is made one 110
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of the electrodes, the other of which is shown
at Ir2

In Fig. 5 the local circuit is provided with
electrodes F*, F%, and the oscillation-receiv-
ing circuit with separate electrodes F*, K,
both being heated by the flame of the Bunsen
burner. The effect in this case is the same
as before stated, that is the passage of the
oscillations enables the current of the local
circuit to jump the gap between the elec-
trodes F*, F* and thus to operate the re-
ceiving instrument. The oscillations appar-
ently ionize the gas and thus temporarily
reduce its insulating power or in other
words increase its conductivity and enable
the current of the local circuit to overcome
the resistance between its poles. The action
described may be effected by controlling
the composition of the gases between and
surrounding the electrodes or poles of the
sensitive member. As an instance of this
the addition of sodium or salts of the halo-

gen cldss in the flame increases the ionization

and conductivity of the gases and increases
the sensitiveness of the device. Such con-
trol of the gases I consider to be within the
scope of my invention. _

While I have shown and described vari-
ous means for securing this result I am
aware that not all the possible means have
been mentioned. Sufficient have however
been described to indicate of what my in-
vention consists. Any means for produc-
ing a heated gas with properly dissociated
and conducting ions may be used. :

I claim:

1. In a wireless telegraph system, the com-
bination with s»parated electrodes connect-
ed to a wave intercepting means and to a
local circuit, said electrodes being separated
by a dielectric; of means codperating with
the received electrical oscillations’ for caus-
ing abnormal molecular activity in the in-
tervening dielectric,

2. In a wireless telegraph system, the com-
bination with separated electrodes connected
to wave intercepting means and to a local
circuit, said electrodes being separated by
a dielectric; of means other than the received

electrical oscillations, for heating the inter-

vening dielectric.

3. In a wireless telegraph system, the com-
bination with separated electrodes connected
to a wave intercepting means and to a local
circuit, said electrodes being separated by a

dielectric; of a flame in the intervening di-

electric.

4. In a wireless telegraph system, the com-
bination with separated electrodes connected
to a wave intercepting means and to a local
circuit, said electrodes being separated by a
dielectric; of means other than the received
electric oscillations for changing the insu-
lating quality of the intervening dielectric
for the current of the local circuit.

979,275

5. In a wireless telegraph system, the com-
bination with separated electrodes connected
to a wave intercepting means and to a local
circuit, said electrodes being separated by a
dielectric; of means other than the received
electrical oscillations, for changing the con-
ductivity for the current of the local circuit,
of the intervening dielectric.

6. In a wireless telegraph system, the com-
bination with separated electrodes connected
to a wave intercepting means and to a local
circuit, said electrodes being separated by a
dielectric; of a flame in the intervening di-
electric, and a substance in the flame for in-
creasing the conductivity of the gases.

7. In a wireless telegraph system, the com-
bination with separated electrodes connected
to a wave intercepting means and to a local
circuit, said electrodes being separated by a
dielectric; of means other than the received
electrical oscillations, for maintaining a
heated gas in the dielectric.

8. A sensitive detector for electrical os-
cillations, which comprises two electrodes

and means for maintaining a heated gas.

therebetween.

9. A sensitive detector for electrical oscil-
lations, which comprises two electrodes sepa-
rated by a flame. 4

10. The combination with a detector of
electrical oscillations, having separated elec-
trodes, of means for maintaining between

-said electrodes, media in abnorinal molecular

activity.

11. The combination with a detector of
electrical oscillations, having separated elec-
trodes, of means for heating the intervening
medium, and a substance in suech. heated me-
dium which increases the conductivity
thereof. :

12. In a system of wireless or space teleg-
raphy, the combination with intercepting
means at a receiving station for intercepting
electric waves transmitted through space
from a transmitting station, of a detector
in codperative relationship with said wave
intercepting means, for detecting the feeble
oscillations caused by the intercepted waves
to traverse said wave intercepter; a local
circuit in codperative relationship with said
detector; an indicating device and a sonrce
of electromotive force codperatively aszo-
ciated with said local circuit; said detector
comprising two electrodes separated by an
intervening di-electric, whereby both the re-
ceived oscillations traversing said wave in-
tercepting means and said local. source of
electromotive force, are normally inopera-
tive with respect to said detector- and indi-

cating device; and means for establishing a

heated gas in the space of separation be-
tween the electrodes of said detector, to per-
mit the received oscillations to traverse such
space and to thereby cause the local circuit

~of the local source of electromotive force to 1
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979,275 8

operate said indicating device when: oscilla-
tions are caused in the wave intercepting
means by transmitted waves.

13. In a system of wireless or space teleg-
raphy, the combination with intercepting
means at a receiving station for intercept-
ing electric waves transmitted through space
from a transmitting station, of a detector in
codperative relationship with said wave in-
tercepting means, for detecting the "feeble
oscillations caused by the intercepted waves
to traverse said wave intercepter; a local cir-
cuit in coGperative relationship with said

- detector, an indicating device and a source

of electromotive force cobperatively asso-
ciated with said local circuit; said detector
comprising two electrodes separated by an
intervening dielectrie, whereby both the re-
ceived oscillations traversing said wave in-
tercepting means and said local source of
electromotive force, aré normally inopera-
tive with respect to said detector and indi-
cating device; a gas burner, and means for
conveying a supply of gas thereto, said
burner being arranged so that its flame will
intervene in the space of separation between
the electrodes of said detector, to permit the
received oscillations to traverse such space
and to thereby cause the local circuit of the
local source of electromotive force to operate
said indicating device when oscillations are
caused in the wave intercepting means by
transmitted waves.

14. In a system of wireless or space teleg-
raphy, the combination with intercepting
means at-a receiving station for intercept-
ing electric waves transmitted through space

from a transmitting station, of a detector in

cobperative relationship with said wave in-
tercepting means, for detecting the feeble
oscillations caused by the intercepted waves
to traverse said wave detector; a local cir-
cuit in coperative relationship with said

detector; an indicating device and a source

of electromotive force coBperatively asso-
ciated with said local circuit; said detector
comprising two electrodes separated by an
intervening dielectric, whereby both the re-
ceived oscillations traversing said wave in-
tercepting means and said local source of
electromotive force, are normally inopera-
tive with respect to said detector and indi-
cating device; a burner, and means for con-
veying a supply of combustible matter there-
to, said burner being arranged so that its
flame will intervene in the space of separa-
tion between the electrodes of said detector,
to permit the received oscillations to trav-
erse such space and to thereby cause the local
cireuit of the local source of electromotive
force to operate said indicating device when
oscillations ave caused in the wave inter-
cepting means by transmitted waves.

15. In a system of wireless or space teleg-
raphy, the combination with intercepting

means at a receiving station for intercept-
ing electric waves transmitted through space

from a transmitting station, of a detector in -

codperative relationship with said wave in-

tercepting means, for detecting the feeble
oscillations caused by the intercepted waves
to traverse said wave intercepter; a local cir-
cuit in cobperative relationship with said
detector; an indicating device and a source
of electromotive force coiperatively asso-
ciated with said local cireuit; said detector
comprising two electrodes separated by an
intervening dielectric, whereby both the re-
ceived oscillations traversing said wave in-
tercepting means and said local source of
electromotive force, are normally inopera-
tive with respect to said detector and indi-
cating device; and means for establishing a
heated gas in the space of separation be-
tween the electrodes of said detector, to per-
mit the received oscillations to traverse such
space and to thereby cause the local cireuit
of the local source of electromotive force to
operate said indicating device when oscilla-
tions are caused in the wave intercepting
‘means by transmitted waves; and a sub-
stance in said space of separation, which co-
operates with the heated gas to increase the
conductivity thereof.

16. In a system of wireless or space teleg-

raphy, the combination at a receiving sta-

tion with a detector of feeble oscillations
caused by transmitted electromagnetic
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waves; of a circuit for said detector, which

includes a source of electromotive force and
an indicating device; said detector compris-
ing two electrodes separated by an interven-
ing dielectric, whereby both the received. os-
cillations and source of electromotive force
are normally inoperative with respect to
said detector and indieating device; and
means for establishing a heated gas in the
space of separation Detween the electrodes

of the detector, to permit the received oscil-

lations to traverse said space and to thereby
cause the circuit of the source of electromo-
tive force to operate said indicating device
when oscillations are received. :

"~ 17. The combination with a detector of
electrical oscillations of space telegraphy,
said detector having electrodes separated by
a dielectric, of means for heating the inter-
vening dielectric, and a substance in said in-
tervening dielectric which codperates with
said heating means to increase the conduc-
tivity of said diélectric.

18. An oscillation responsive device com-
prising a gaseous medium, means for in-
creasing the electrical conductivity of said
gaseous medium, means for impressing elec-
trical oscillations upon” said medium, and
means operatively connected therewith and
responsive to alterations in the conductivity
thereof.

19. An oscillation responsive device com-
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prising a gas, means for putting said gas
i a condition of molecular activity, means
for impressing electrical oscillations upon
said gas and means operatively connected
therewith and responsive to alterations in
the conductivity thereof.

20. An oscillation responsive device com-

rising a gaseous medium and means for
Eeatin said medium.

21. An oscillation responsive device com-
prising a gaseous medium and means for
putting said medium in a condition of mo-
lecular activity. '

22, An oscillation responsive device com-
prising a sensitive gaseous conducting me-
dium containing a halogen salt.

23. An oscillation vesponsive device com-
prising a sensitive gaseous conducting me-
dium containing a halogen salt and means
for heating said medium.

24. An oscillation responsive device com-
prising a sensitive gaseous conducting me-
dinm containing a sodiwn salt. _

25. An oscillation responsive device com-
prising a sensitive gaseous conducting me-
dium containing a sodium salt and means
for heating said medium.

26. An oscillation responsive device com-
prising a sensitive gaseous conducting me-
dium containing a halogen salt and means
for putting said medium in a condition of
molecular activity. :

27. An oscillation responsive device com-
prising a sensitive gaseous conducting me-
dium containing a sodium salt and means
for putting said medium in a condition of
molecular activity.

28. An oscillation responsive device com-
prising a gaseous medium and means for
rendering said gaseous medium sensitive to
electrical oscillations.

29. An oscillation responsive device com-

- prising a gaseous medium and means for
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increasing the conductivity of the said gase-
ous medium to such an extent as to render
the same sensitive to electrical oscillations.

30. A self-restoring, constantly-receptive
oscillation responsive device comprising in
its construction a sensitive conducting gase:
ous medium. _

31. A sensitive receiving member for wire-
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less telegraphy‘having two poles separated

by heated gas. -

32. A sensitivereceiving member for wire-

less telegraphy having two poles and means

for surrounding the same with a heated gas.
- 33. A sensitive receiving member for wire-
less telegraphy having two poles surrounded
by a flame. - : i
34. A sensitive receiving member for wire-
less telegraphy employing a heated gas as a
part of its conductive system.

.

35. In a sensitive receiving member for
wireless teleﬁ'ra.phy, the combination with-

two separated poles, of means for producing
a condition of intense molecular activity in
the medium intervening between said poles.

36. The combination with a sensitive re-
ceiving member for wireless telegraphy, of
two separated poles and means for surround-
ing said poles with a medium which is con-
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tinuously in a condition of intense molecular

activity. ‘

37. The combination with a sensitive re-
ceiving member for wireless telegraphy, of
means for heating the medium intervening
between the poles of .said sensitive member
and for introducing in said medium a sub-
stance adapted to increase its conductivity..

38. A sensitive receiving member for wire-
less telegraphy employing a gas maintained
in a condition of molecular activity as a
part of-its conductive system. :

39. In a sensitive receiving member for
wireless telegraphy, the combination with

separated poles, of means maintaining a con-

dition of molecular activity in the medium
intervening between said poles. '

40. A wave detector having an electro-
radiant wave detecting circuit including
electrodes separated by an unconfined gase-
ous medium,

41. A wave detector having an electro-

‘radiant wave detecting circuit formed in

part by a body of free gaseous particles.
‘Borough of Manhattan, city and county
of New York, November 4, 1904.

LEE DE FOREST.

Witnesses:
Pairr FARNSWORTH,
JULIET SCHWALBACH.
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