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The: invention relates to  electric discharge
tubes, more particularly to those adapted to rec-
tify. alternating currents.

In many cases it is'desirablé that the anode of

8/ such an electric discharge tube should: surround:

the incandescent cathode. For this purpose elec-

tric discharge tubes have been manufactured in

which the anode is constructed as a cylinder

which surrounds the incandescent . cathode.

10 With - such: construetion of & discharge tube

i wherein g plurality of anodes is arranged side by

side, the inconvenience is prevalent that during

the operation of the tube the incandescent cath-

ode sags-due to its considerable length and is no

16 ‘longer located in. the.axis of the cylindrical

anodes; . Owing to this fhere arises the danger

of: & short-circuit ‘being produced between the

cathode and the anodes; accordingly; it would be

necessary. to increase the distance between the

cathode and: the anodes thereby resulting in in-

creasing-the: internal resistance between the.in-
candescent cathode and the anodes.

The invention has for its object to obviate the
said. inconveniences:

According - to -the invention, an eleetric dis-
charge tube adaptedto rectifying alternating cur«
rents, comprises for this purpose gn indirectly
heated -cathode: and at:least two cylindrical
anodes which: surround the: latter. Owing to its
rigid construction the indirectly heated cathode
does not sag so: that there is no risk of a short-
circuit being produced between the:cathode and
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the'ancdes. As a result the distance between the.

cathode and the. anodes may, consequently, be
made smaller owing :to which a small internal
resistance between the cathode and the anodes
is obtained. One is thus-enabled to operate the
discharge tube with high current intensities es-
pecially when the. tube is gas-filled so that the
anodes  will- frequently be strongly heated, also
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in consequence .of the small diameter of the.

anodes:and .of the small heat radiating surface.
In order to cbtain nevertheless a sufficient radia-
tion .of heat, the anodes may be provided with
cooling ribs.

‘The invention ‘will be more clearly understood
by referring. to the dccompanying: drawing: in
which

Figures 1 and 2 represent a sectional and a
perspective view of & rectifier discharge tube ac-
cording to the invention. -

Figure 3 represents such a-tube comprising an
‘anode provided with: cooling ribs.

. Referring -to: Figs. 1 and: 2, the wall of a dis-

55 charge tube is denoted by 1. ‘This:tube is adapt-
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(CL. 250--271.5)

ed to rectify both half waves of an alternating
current and for this purpose it contains twe
anodes 2, - The tube comprises an indirectly heat-

ed cathode constituted by .a small metal tube 3,
for example of nickel, which preferably is seam-. 60
less and which is coated with. a layer 4 or a sub-
stance having a strong capacity of emitting elec-
trons, for example of barium oxide, said tube 3
having at one of ifs ends a narrowed portion 5.
The nickel tube 3 encloses an insulating tube 6, 65
for-example of quartz, which contains a heating
member constituted, for example, by a coiled
tungsten wire 7. At one end, this wire is con-
nected ‘to: the portion 5 and at the other end
to a metallic rod 8, whereby the quartz tube 6 is 70
closed.. The cathode is secured, by means of sup-
porting: wires 9 and: 16, to the stem 11 of the dis-
charge tube, the anodes being also secured to
this stem with the aid of supporting wires 12 and
13. The heating current for the wire 7 may be 76
supplied by wires 14 and 15 which are connected
to the supports 8§ and 10 while the discharge cur-
rent of the tube is supplied to the cathode via
the wire 14, the supporting wire 9 and the por-
tion 5.

The discharge tube 1 is exhausted or contains
a gaseous filling; for example g mixture of argon
and mercury vapour,

Figure 3 represents a discharge tube 16 com~
prising -an indirectly heated cathode 17 carried 85
by supports 18 and 19 which are secured to and
taken out through a stem 20. The cathode is
surrounded by two cylindrical anodes 21.which
are supported by two supporting wires 22 and: 23
and: which are provided with: four cooling-ribs 90
24, These cooling ribs increase the cooling sur-
face of the anodes so that during the operation
of the tube heat. is radiated and the anodes are.
maintained at a suficiently low temperature. The. -
anodes may consist of a substance which, when 95
heated, is'‘capable of absorbing residual gases, for
example, of zirconium, and they may be grranged
at a small distance apart from the cathode, owing
to which a small internal resistance of the rectify-
ing tube is ensured.

What we claim is,;

1. An:electrical discharge device comprising g
container, electrodes therein irncluding two cylin=
drical anodes and an. indirectly heated cathode
consisting of ‘a metal tube coated with a layer of a.105
substance having a high electron emissive -ca-
pacity, an -insulating tube containing a heating
member-enclosed in said metal tube, said heating
member being electrically connected at one end:to
the metal tube and atf the other end to a metallic 110
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rod, said rod being disposed in one end of the
insulating tube, & support connected to said metal-
lic rod, and a second support connected to the
metal tube, said anodes being alined along the

length »f the cathode and closely surrounding

same.

2. An electrical discharge device comprising a
container, electrodes therein including two cylin-
drical anodes and an indirectly heated cathode,
said cathode comprising a metallic tube coated
with a layer of a substance having a high electron
emissive capacity, said metallic tube surrounding
an insulating tube and comprising an end por-
tion for closing one end of the insulating tube,
a heating member consisting of & coiled wire
disposed within said insulating tube, said heating
member being electrically connected with one of
its ends to the metallic tube and with the other
end to a metallic rod, said rod projecting into
the open end of the insulating tube, a support
for said metallic rod and a second support for
said end portion of the metallic tube, said anodes
being alined along the cathode and closely sur-
rounding the same.

3. An electrical discharge device comprising a

‘container, electrodes therein including two cylin-

drical anodes and an indirectly heated cathode,
said cathode comprising & metal tube coated with
a layer of a substance having a high electron
emissive capacity, said metal tube enclosing an
insulating tube eontaining & heating member, said
heating member being electrically connected at
one end to the metal tube and at the other end
to a metallic rod, said metallic rod projecting in
one end of the insulating tube, a support con-
nected to the metallic rod and a second support
connected to the metal tube, the anodes being
alined along the length of the cathode and closely
surrounding the same, a stem to carry the sup-
ports, the geometrical axis of the cathode being
parallel to the upper surface of the stem.

4. An electrical discharge device comprising a
container, electrodes therein including two cylin-
drical anodes and an indirectly heated cathode,
sald cathode comprising a metallic tube coated
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with a layer of a substance having a high electron
emissive capacity, said metallic tube surrounding
an insulating tube and having an end portion
closing said insulating tube, said insulating tube
containing a heating member formed by a coiled
wire, said heating member being electrically con-
nected to the end portion of the metallic tube, a
metallic rod projecting in.the open end of the
insulating tube and connected to the other end
of the heating member, a support for the metallic
rod and a second support for said end portion of
the metallic tube, the anodes being alined along
the length of the cathode and closely surrounding
the same, and a stem to carry the supports, the
geometrical axis of the cathode being parallel to
the upper surface of the stem.

5. An electrical discharge device comprising a
container, electrodes therein including two c¢ylin-
drical anodes and an elongated indirectly heated
cathode, said cathode consisting of a metallic tube
coated with a layer of & substance having a high
electron emissive capacity, said metallic tube en-
closing an insulating tube, said insulating tube
containing a heating member formed by a coiled
wire, said heating member being electrically con-
nected at one end to the metallic tube, a metallic
rod fitting in one end of the insulating tube and
connected to the other end of the heating mem-
ber, a support for the metallic rod and a second
support for the metallic tube, the anodes being
alined along the length of the cathode and sur-
rounding the same at but a slight distance, to
maintain the tube resistance at a minimum, and
a stem to carry said supports, the geometrical
axis of the cathode being parallel to the upper
surface of the stem, the exterior surface of the
anode cylinders being provided with outwardly
projecting cooling ribs, to dissipate the heat re-
sulting from the resistance-decreasing close spac-
ing of the anodes and cathode.
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