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To all whom it may concern: /

Be it known.that I, Haroro Dy Forest
ARrNoLp, a citizen of the United States, re-
-siding at EBast Orange, in the county of Es-

B sex and State of New Jersey, have invented
certain new and useful Improvements in
Electric Discharge Devices, of which the
following is a full, clear, concise, and exact
description.

This invention relates to electric discharge
devices and intparticular to an improved
construction and arrangement of electrodes
for the purpose of producing a large cur-
rent output therefrom.

In designing devices of this type for
large current output it is sometimes essen-
tial among other things that the tube or
vessel enclosing the various electrode ele-
ments should be evacuated to as high a de-
20 gree as possible; a process which involves

driving out any gases which may be oc-

cluded by the various metallic surfaces with-
in the tube. This can best be dong¢ by heat-
ing the various electrode elements by some
26 external means during the process of evacu-
ation. Where large electrode surfaces are

employed the problem of heating them to a

suf%)cient degree to drive out these occluded

gases becomes a matter of some difficulty.

30 This is particularly true in the case of the
anode or output electrode, which is cus-
tomarily in the form of a plate and cannot
readily be heated by passing current through
it owing to its low resistance and the conse-

35 quently high currents which would there-
fore be necessary.

This invention provides an output elec-
trode which is made up of a plurality of
bands or strips serially connected and there-

40 by capable of being heated by the passage
of an electric current through its length,
thus making possible the heating of the
anode during the process of evacuation with-
out the employment of unduly high cur-

46 rents.

A further object of this invention is to
provide a substantially continuous anode
surface composed of a plurality of serially
connected sections.

A further difficulty which has arisen in
the design of devices of the type in question
is that where a filamentary cathode is em-
ployed and the length of such cathode is
increased for the purpose of obtaining a
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large electron-emitting area, the potential
drop.in the filament, due to the
heating current therethrough, develops a
considerable difference of potential between
the two ends of the filament so that when an
electromotive force is impressed between
one end of the filament and the anode, for
example, a greater difference of potential
will exist between the negative end of the
filament and the anode than between the
positive end of the filament and the anode.
This results in an uneven distribution of
the space current over the surface of the
cathode and anode and prevents the opera-
tion of the device as a whole at its maximum
efficiency. '

In the present invention this difficulty is
largely overcome by leading the heating cur-
rent into and out of the filament at a plu-
rality of points, whereby the filament is in
effect divided into a number of sections con-
nected in multiple with respect to the heat-
ing battery, and the consequent difference in
potential between any two sections of the
filament due to the drop therein is greatly
diminished.

It has been found, however, when large
electrodes are employed that the usual way
of maintaining the’ positions of electrodes
by a glass arbor supfgorted at one end of the
container is not sufficient to withstand the
strains to which the arbor is subjected. In
accordance with this invention, the elec-
trodes are mounted on an insulating frame-
work which is so supported at both ends of
the container that while allowing the frame-
work to expand and contract under heat, it
still prevents any substantial lateral vibra-
tion of the structure. One way this may be
accomplished is to have located at the upper
end of the insulating framework, which is
the end hitherto unsupported, a projecting
tip or arm preferably of insulating material
that fits snugly in a constricted portion or
neck of the container.

Other features of this invention contribut-
ing to a high current production will ap-
pear from a consideration of the accompany-
ing drawing, which shows in fragmentary
perspective form a thermionic amplifier em-
ploying the features above mentioned. In
the drawing, 3 is a metallic ribbon which is
folded back and forth in zigzag formation
in a plane and supported at its various folded
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portioris 4 by bein soldered or welded to the
metal pins 5, which are fused into the verti-
cal legs of & glass supporting frame 6. The

structure thus dproduced forms the anode
member, the width of the strips comprising

_the anode being greater than the thickness
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thereof and the distance between the edges
of adjacent strips being small in comparison

to the width of the strips, as clearly shown -

in the drawings. In the case in question two
of such anode elements are employed, the rib-
bon 8 passing serially from one anodé element.
to the other as at 7. The two ends of the
ribbon 3 are connected to leading-in wires 8,
through which current can be passed to heat
the ribbon 3 to the necessary temperature to
drive out occluded gases.

As illustrated, the back framework 6 is
supported at a definite distance from the
framework 9 by means of a supporting con-
nection which in the drawings is shown as
forming a U-shaped continuation of the
frameworks, the tip 30 being connected to
this U-shaped portion. A similar support-
ing connection is provided between the
framework 9 and the front framework 6.
The frameworks and the electrodes sup-
ported thereby are maintained at their
proper relative distances near the squash 25
by means of the supporting connections be-
tween the lower ends of these frameworks

~and the squash. The supporting connection
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provided at the outer ends of the frameworks
aids in maintaining the electrodes properly
positioned.

Midway between the two glass frames 6 is
a third glass frame 9 having a number of
supporting points 10 fused into its vertical
legs and regularly spaced in such a manner
that a filament 11 may be threaded back and
forth thereon in the manner shown. A lead-
ing-in wire 12 is connected to the filament
11 at points 13 and 14. Another leading-in
wire 15 is connected to the filament at points
16 and 17.

When a heating battery, (not shown) is
connected between wires 12 and 15 current
will pass through the filament, through three
paths, one from point 13 to point 16, another
from point 13 to point 17 and still another
from point 14 to point 17. Thus, assuming
a given current flow through any section of
the filament, it is seen that the potential dif-
ference, due to this current flow, between
any two points in the filament will not be
more than one-third the potential drop
which might obtain were the heating cur-
rent to flow through the entire filament in
series. It is obvious that a greater uniform-
ity of potential could be obtained by divid-
ing the filament into a greater number of sec-
tions. ,

A cage-like grid or input electrode sur-
rounds the frame 9 and is formed of the ver-
tical wires 20 and the horizontal wires 21

" 1,486,628

which are welded together at their points of
intersection 22 or connected in any other suit-
able manner.
and the turns of wire are preferably of sub-
stantially the same size as shown, although
this is not essential. The curved portions 21
of the grid turns extend beyond the rods
forming the frame 9. Since the cage-like
grid is a rigid construction which retains
its shape without additional support, the
grid need not closely embrace the frame 9
as shown. Between the bends 21 and the
frame 9 are the conductors 12 and 15 which
connect the cathode séctions in parallel.

-Supporting connections such as 31 and 32

may be provided between the grid and the
framework 9. '

The whole electrode assembly is suitably
mounted on the squash 25 which is sealed
into the glass vessel 26 in the usual manner
(not shown) and the vessel thereupon ex-
hausted and sealed at 27. Projecting from
the framework 6 is a tip or arm 30, prefer-
ably of insulating material, that projects
into the constricted portion 27 in such a man-
ner as to prevent substantial lateral vibra-
tion of the framework ¢ while still permit-
ting this framework to expand longitudi-
nally. This tip 30 also serves as a guide for
determining and fixing the position of the
framework during the process of sealing the
squash 25 to the vessel,

This application 'is a continuation of
Arnold application No. 27,292, filed May 10,
1915, for “thermionic amplifiers.”

What is claimed is:

1. An electric discharge device comprising
an anode composed of a plurality of parallel

strips serially connected, the width of each

of said strips being greater than.its thick-
ness.

2. An electric discharge device comprising
a cathode, an anode and an auxiliary elec-
trode, said anode being composed of ‘a plu-
rality of parallel strips lying in the same
plane and connected in series, the distance
between the edges of adjacent strips being
small in comparison to the width of said
strips. :

3. An electric discharge device having a
filamentary cathode composed of a plurality
of zigzag sections lying in the same plane
and connected in parallel.

4. An anode surface for an electric dis-
charge device comprising a plurality of se-
rially connected sections so arranged that
the distance between adjacent sections is
small in comparison to the width of one of
said sections.

5. In an electric discharge device, a glass
supporting frame, a plurality of supporting
points thereon, a filamentary cathode sup-
ported on said points in zigzag formation,
a cage-like grid surrounding said frame, a
second supporting frame parallel to said
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first mentioned frame, and an anode sup-
ported thereon and composed of a plurali-
ty of parallel metal strips connected in se-
ries, said strips being so arranged as to
form a substantially continuous surface.

6. An electric discharge device compris-
ing an evacuated vessel having a squash,
a plurality of electrode supports independ-
ently supported at one end from said squash
and means connecting the other ends of said
supports to maintain said ends in fixed
spaced relation.

7. An electric discharge device compris-
ing an evacunated vessel having a squash, an
anode, a cathode, a control electrode, a

framework on which said anode is mounted,

a second framework on which another of
sald electrodes is mounted, connections be-
tween said frameworks and said squash,
means remote from said squash for prevent-
ing relative movement of said frameworks,
and means for preventing substantial vibra-
tion of said frameworks within said vessel.

8. An electric discharge device compris-

ing an evacuated vessel having a squash, an
anode, a cathode, a control electrode, a
framework on which said anode is mounted,
a second {ramework on which another of
said electrodes is mounted, connections be-
tween said frameworks and said squash,
means remote from said squash for prevent-
ing relative movement of said frameworks,
sald vessel having a constricted portion,
and an arm extending {from said frame-
works into said constricted portion.

9. An electric discharge device compris- .

ing a plurality of parallel electrode sur-
faces, each comprising a plurality of paral-
lel strips, the distance between the edges of
adjacent strips being small in comparison
to the width of said strips;, a framework
for each of said surfaces, and means for

~ holding said frameworks apart.

50

10. In an electric discharge device, an
electrode comprising intersecting wires se-
cured together at their intersections form-
ing a flattened cylinder. P

11. A thermionic device comprising an
anode, a cathode, a grid enclosing said cath-
ode, said cathode extending laterally beyond
the longitudinal centre of said grid, and said
grid comprising a plurality of turns, sur-

roanding said cathode and a wire crossing

said turns and welded thereto.

12. An electric discharge device, an elec-
trode comprising a plurality of relatively
widely spaced turns of wire, a plurality of
supporting wires intersecting said turns and
secured thereto to maintain the spaced rela-
tion between said turns.

13. An electric discharge device com-
prising an anode, a cathode and a grid, said
grid having turns surrounding said cathode,
a support for said grid and cathode com-
prising a rod within said turns, said turns
extending beyond said rod, and means for
supporting said grid by said rod.

14. An electric discharge device compris-
ing an anode, a cathode and a cage-like grid,
a support comprising a rod with in said
grid, a cathode supported by said rod, said

grid loosely embracing said rod, and a sup-

porting connection between said rod and
said grid.

15. An electric discharge device compris-
ing a cathode having a plurality of sections
adapted to be connected in parallel, a grid
having turns surrounding said sections, a
rod adapted to support.said turns but
spaced therefrom, a supporting connection
between said rod and said grid, a conductor
supported by said rod and connected to a

‘plurality of said sections, and a cooperating

anode. : :

16. An electric discharge device compris-
ing a cathode having a plurality of sections
connected in parallel, a grid having turns
surrounding said sections, a pair of parallel
rods ‘adapted to support said turns but
spaced therefrom, a supporting connection
between said rods and said grid, a plurality
of parallel extending conductors connecting
said sections in parallel, and a cooperative
anode. ’ '
“17. In an electric discharge device, an
electrode comprising a ribbon of conducting
material folded back and forth on itself to
provide a plurality of sections of ribbon
lying in a substantially plane surface.

In witness whereof, I hereunto subscribe

‘my name this Tth day of February, A. D.

1919. v
HAROLD D. ARNOLD.
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