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This invention relates in general to gas filled
electron discharge devices particularly designed
for photographic recording of fluctuating cur-
rents and especially for photographic sound re-

§ cording.

One of the objects of this invention is the pro-
vision of a gaseous discharge device which has
a longer life as compared with devices of this
type now known.,

Another object of this invention involves the
construction of an electron discharge device
which is not subject to blackening of the glass
walls of the enclosing envelope. :

A still further object of this invention is the
1 provision of a device of this type so constructed

that after cperation for a few hours its operation
becomes stable and the amount of light given off
under any excitation is practically constant.
An additional object of this invention is to pro-
20 vide an electron discharge device of such con-
struction that the cathode absorbs the gases con-
tained within the envelope and the materials
therein to a less degree than is now commonly
experienced.

Al still further object of the invention is to
employ & cathode in devices of this type of tan-
talum and molybdenum.

These and other objects as will appear from
the following disclosure are secured by means of
80 the device of this invention.

This invention resides substantially in the com-~
bination, construction, arrangement, and rela-
tive location of parts, all as will be described
in greater detail hereinafter. )

Referring to the drawing—

Figure 1 is a longitudinal cross-sectional view
through one form of device embodying the prin-
ciples of this invention;

Fig. 2 is an end elevational view of the de-
40 vice; and ’

Fig. 3 is a sectional view of a modified form

of device.
Heretofore any gaseous discharge devices-as
known when employed for sound recording pur-
45 poses and the like have had a short useful life,
usually of only a few hours duration. This short
life is due chiefly to blackening of the glass
through which the light from the gas discharge
passes due to the deposition on the interior of
50 the glass containing vessel of metallic particles
torn off by the discharge from the surface of the
electrodes or electrode. It is also due in part to
the gradual absorption of gases by the electrodes
or by the insulating material in the tube. This
55 invention has to do with the construction of
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gaseous discharge devices which avoids the afore-
mentioned difficulties and furnishes a discharge
tube which has an indefinite life, the light from
which after a few hours use, attains a definite
stable value and remains practically constant.

Some of the advantages of a device of this na-
ture, which is known in the art as a photion, are
derived from the fact that a cathode made of tan-
talum or molybdenum is employed. Ofher fea- .
tures whick: produce the advantages of this in- 68
vention lie in the fact that the cathode is sur-
rounded by an envelope of insulating material and
is so constructed that it may be placed very close
to the rounded, smooth end of the glass vessel. In
addition, the end of the cathode is polished so 70
that it acts as a mirror, thereby somewhsat in-
creasing the illuminating efficiency of the dis-
charge device.

Referring to the drawing, the elements of the
discharge tube are enclosed within a glass en- 76
velope 1 which is sealed off in the usual manner
at 2 after being evacuated and filled, as is well
known in the art, with a suitable gas, or mixture
of gases such as argon, neon, helium, and mer-
cury. The vessel or envelope 1 has a reentrant 80
stem 3 provided with the press 4. This press sup-
ports a small glass tube 5 (exaggerated in size in
the drawing) which is enclosed at its outer end
by a cylinder of insulating material which over-
hangs the end of the glass tube. This cylinder of 85
insulating material may be made of porcelain,
isolantite, crowlite, or the like material. Isol-
antite is a heat treated clay product and crowlite
is a heated and pressure treated product made of
powdered oxides of metals. Fitting within the 90
end of the insulating sleeve 6 is the cathode 7
made in the form of a plug which is of tantalum
or molybdenum in the best form. Extending irom
the stem tube 3 and formed integrally therewith
is a hollow tube 8 lying parallel to the central 95
axis of the envelope. Extending through this
tube is a lead-in wire 11 which connects to a
short length of platinum wire 10 sealed in the
end thereof. Separated by the platinum wire 10
and encircling the insulating sleeve 6 at a short 100
distance from the end thereof is the anode or
second electrode 9 in.the form of a ring. The-
lead wire 12 passes through the press 4 and is
connected to the cathode 7 of the device, With
a gas of suitable pressure within the envelope 105
and a proper current excitation impressed across
the leads 11 and 12 a luminous gas discharge is
formed between the cathode and the anode up
close to the end wall of vessel 1. As is well known
in this art, the end of the vessel is rounded in 110
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form and made as smooth and clear as possible

so that accurate transmission of the light is se-

cured therethrough. The end of the cathode 7

for best performance is polished to give a mirror-
§ like surface.

In the modified form of device shown in Fig. 3
the anode 14 consists of a single wire curved
around and terminating short of the end sur-
face of the cathode 7. The discharge then oc-

10
ode 7. It is important that the ecylinder: of
insulating material 6 in both cases fit tightly over
the glass tube 5 so that an electrical discharge

* can never take place from. the lead-in wires with-
in the insulating cylinder 6. As is clear from
the drawing the anode ring 9 is very close to
the exterior surface of the insulating sleeve but
is actually out of contact therewith, In actual
construction the cathode is within one-eighth to
three-sixteenths of the interior of the glass en-
velope and the anode ring approximately one-
quarter of an inch from the forward end of the
insulating sleeve 6. If desired large lead-in wires
can be employed, particularly the wire 12, so as
to properly conduct away the heat from the dis-
charge which is ‘generated at the cathode sur-
face. The lead-in wires, where they pass
through the seals, will of course conform to any
standard practice whereby an airtight connec-
tion is secured.

It has been found that tantalum and molyb-~
denum are the best materials for the cathode.
When tantalum is used there is no observable dep-
osition upon or blackening of the glass envelope
even after many hours of constant use, although
when molybdenum is employed a slight blacken-
ing does occur. However, either of the above
metals are greatly superior to any other material
commercially available for cathode construction.
In addition the absorption of the gases contained
in the envelope by the cathode is much less when
tantalum is used than when ordinary metals,
such as nickel, iron, and the like are employed.
Platinum can be advantageously employed as
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45
be unnecessarily great.
From the foregoing disclosure it will be ap-
parent that I have devised a new and novel con-
- struction in electron discharge devices which em-
50- bloys certain principles of construction and op-
eration which may assume other physical forms
than those disclosed in the drawing for purposes
of illustration. I do not, therefore, desire to be
strictly limited to the disclosure as given for pur-
poses of illustration but rather to the scope of
the appended claims.
What I seek to secure by United States Letters
Patent is: ‘
1. In a gaseous discharge photographic sound
. recording device of the type described, the com-
bination comprising an envelope, a cathode with-
in said envelope, an insulating sleeve surrounding
the cathode with the exception of the end surface
thereof, and an anode supported adjacent the
: . exposed end surface of the cathode in close prox-
imity thereto.

2. In an electron discharge device of the type
described, the combination comprising an evac-
uated envelope, a cathode supported within said

7¢ ; envelope near one end thereof, an insulating sleeve
encircling the cathode with the exception of the
end surface thereof, and an anode supported
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curs between curved anode wire 14 and the cath-.

cathode material but the expense involved would:
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within said envelope, said anode keing in the
form of a ring encircling said insulating sleeve
and lying below the plane of the end surface of
the cathode. - .
3. In-an electron discharge device of the type
described, the combination comprising an evac-
uated envelope, & cathode supported within said
envelope near one end thereof, an insulating
sleeve encircling the cathode with the exception
of the end surface thereof, and an anode sup-
ported within sald envelope, said anode being in
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‘the form of a ring encircling said insulating

sleeve and lying below the plane of the end sur-
face of the cathode, the end surface of said cath-
ode being highly polished. R 'y

4. In an electron discharge device of the type
described, the combination comprising an envel-
ope having a rounded end surface, an insulating
tube supported ‘within said envelope, an insulat-
ing sleeve encircling said tube, a cathode lying ¢
within said insulating sleeve with the end surface
exposed, a lead wire for said cathode passing
through the tube, a hollow support within said
envelope, an anode supported therefrom and en-
circling said sleeve, and a lead wire insulated
through said hollow support and connected to
said anode.

5. In gn electron discharge device of the type
described, the combination comprising an en-
velope having a rounded end surface, an insulat-
ing tube supported within said envelope, an in-
sulating sleeve encircling said tube, a cathode
lying within said insulating sleeve with the end
surface exposed, a lead wire for said cathode
passing through the tube, a hollow support with-
in said envelope, an anode supported therefrom
and encircling said sleeve, and a lead wire in-
sulated through said hollow support and con-
nected to said anode, said anode lying in a plane
below the end surface of the cathode. 115

6. In an electron discharge device of the type
described, the combination comprising an en-
velope having a rounded end surface, an insulat-
ing tube supported within said envelope, an in-
sulating sleeve encircling said tube, a cathode
lying within said insulating sleeve with the end
surface exposed, a lead wire for said cathode
passing through the tube, a hollow support with-
in said envelope, an anode supported therefrom
and encircling sald sleeve, and a lead wire in- -
sulated through said hollow support and con-
nected to said anode, ssid anode lying in a plane
below the end surface of the cathode, the end sur-
face of said cathode being highly polished.

7. In an electron discharge sound recording de- .a\
vice of the type described, the combination com-
prising an evacuated vessel, an insulated cathode
of tantalum having its end surface only exposed,
and an anode supported very close to the exposed .
end of said cathode and insulated therefrom. L

8. A gaseous discharge device for photograph-
ically recording fluctuating voice currents, com-
prising an evacuated vessel having a spherical end
wall, a cathode within said vessel having its end 148
surface very close to the spherical end wall of **V
the vessel, an anode adjacent the cathode, and
means for restricting the glow discharge to the
end of the cathode adjacént the spherical end
wall of the vessel. e
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