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The present invention relates to electric dis 
charge devices and ?hore particularly to an 
anode structure capable of use in discharge de 
vices that are capable of delivering Several kilo 

3 watts of energy at frequencies above 20,900 kilo 
cycles. To provide proper operation at the higher 
frequencies, it is desirable to make the electrodes 
in the discharge devices as Small as possible to 
thereby decrease the inter-electrode capacity. 
However, delivery of a high output with Small 
electrodes requires a high plate Voltage and all 
anode which is capable of dissipating a large 
amount of power per unit area. 

It is one of the objects of the present invention 
to provide a discharge device adapted for use in 
short wave radio transmission and having a Small 
water cooled anode which is simple in construc 
tion and efficient in operation. 
The novel features which I believe to be char 

acteristic of my invention are set forth with par 
ticularity in the appended claims. The invention 
itself however will best be understood from ref 
erence to the following specification when con 
sidered in connection with the accompanying 
drawing in which Fig. 1 is a perspective view of 
can electric discharge device embodying the fea 
tires of the present invention; Fig. 2 is a cross 
section on an enlarged scale of the anode and re 
ceptacle shown in Fig. 1, the remaining elec 
trodes being omitted; while Fig. 3 is a detail per 
spective view, partly broken away, of a modified 
form of my invention. 

Referring to the dra Wing, I have disclosed an 
electric discharge device comprising an evacuated 
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receptacle 9 having an open ended reentrant stem 
portion 10. A cathode 11, control grid 12, Screen 
grid 13 and anode 4 are concentrically mounted 
within the receptacle. Current is Supplied to the 
cathode through leading-in Wires 15 and 16 and 
a potential is supplied to the control and screen 
grids through leading-in Wires 17 and 18 respec 
tively. 
Anode 4 is made from a drawn copper tube 

comprising a short portion 20 which is Substan 
tially circular in cross section, and a longer por 
tion 21 which is substantially rectangular in 
cross section and has a closed end 22. The per 
imeter of the anode does not form a complete 
circle but is discontinuous on account of the 
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closed end So that its shape may be likened broad 
ly to that of a “mitten'. A dividing partition 23 
is placed Within the portion 21 So as to extend 
longitudinally therethrough and divide it into 
two Substantially equal parts Which communicate 
with each other at the end 22 to thereby provide 

(C. 250-27.5) 

tions through two halves of the anode. 

a, circulatory path for a cooling medium. The 
patition is Soldered or secured in any other suit 
able manner to the part 21 and the latter part 
then given one or more turns to form a hollow 

60 double-walled Substantially cylindrical member 
having a funnel-shaped portion or extension 20 
adapted to be sealed to the reentrant stem 10 and 
form a closure therefor. 
The funnel-shaped extension 20 is divided into 

two chambers by means of a plug 24 having a tri 
angular plate 25 mounted on the inner side there 
of and making a close fit with the walls of the 
funnel-shaped extension. Plug 24 is provided 
With a pair of circular openings or perforations 
26 and 27 on Opposite sides of the plate 25 which 70 
Openings are connected to pipes 28 and 29 adapt 
ed to carry a Supply of a cooling medium or fluid 
to and from the anode 14. The Cylindrical por 
tion of the anode is divided by the central parti 
tion 23 which is in effect a continuation of the 
plate 25 and serves to provide serially connected 
paths for the cooling fluid in Opposite directions 
through the two halves of the anode. Instead of 
employing a central partition, the walls of the 

80 anode may be pressed together at a central OOI 
tion thereof as indicated at 30 in Fig. 3, to provide 
a pair of parallel, Serially connected passages for 
the cooling fluid which flows in opposite direc 

The anode may be sealed to a reentrant por 
tion of the glass container, as indicated in Fig. 2, 
and a potential applied thereto through a con 
ductor which may be secured to the clamp. 31. 
mounted on the pipe 28. 
anode through the pipe 28 flows in one direction 
through one-half of the anode and then in the 
Opposite direction through the other half of the 
anode and out of the anode through pipe 29. 
This construction permits a water cooled anode 

75 

85 

Water entering the 
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to be used which has Small dimensions and 95 
Inaximum dissipating power. The anode has no 
Seams or Soldering eXposed to the vacuum and 
Only one Seal is necessary between the anode 
and container therefor. 
What I claim as new and desire to secure by 100 

Fetters Patent of the United States, is: 
1. An electric discharge device comprising a 

receptacle terminating in a reentrant portion, a 
hollow, double Walled electrode mounted in the 
receptacle, the Walls of the electrode being closed lo5 
at One end but open at the other end, said elec 
trode being Sealed to and forming a closure mem 
ber for Said reentrant portion at the said open 
end, and a Second electrode mounted within 
Said hollow electrode, 10 
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2. An electric discharge device comprising a 

receptacle having a reentrant portion open at 
the inner end thereof, a hollow, double Walled 
cylindrical anode Supported upon and for ning 
a closure for said stem, the walls of the anode 
being open at the end Supported by said stern 
but closed at the end remote from Said stem and 
a second electrode mounted within Said anode. 

3. An electric discharge device comprising a 
receptacle provided with an open-ended reen 
trant stem, a hollow cylindrical electrode mount 
ed in the receptacle, said electrode being sealed 
to and forming a closure member for Said stem. 
and being provided with double Walls, meanS eX 
tending through the stem for Supplying a Cooling 
medium to the electrode in contact directly With 
the interior of said walls, and a second electrode 
mounted. Within said cylindrical electrode. 

4. An electric discharge device comprising a 
receptacle provided with a reentrant stem, a hol 
low anode sealed to and forming a cloSure for 
said reentrant portion, Said anode containing 
passageways for a cooling fluid inenber, a2nd an 
electrode mounted within said hollow acde. 

5. An electric discharge device comprising a 
receptacle provided with a reentrant Sten, a. 
plurality of concentrically arranged elect Odes 
mounted in the receptacle, Said electrodes iii 
cluding a hollow anode surrounding the other 
electrodes and Sealed to Said reentrant portion, 
said anode forming a closure for One end of Said 
reentrant stem, and being provided With Serially 
connected passageways therethrough for a cool 
ing fluid. 

6. An anode for an electric discharge device 
comprising a portion of Substantially circular 
cross section, a portion of substantially rectan 
gular cross section and having a closed end, a 
dividing partition located within the rectangular 
portion and extending along the entire length 

1,956,408 
thereof to form compartments which communi 
cate With each other at the said closed end 
whereby a circulatory path for a cooling medium 
is provided, inlet and outlet fluid conduits con 
nected respectively to said compartments at ad 
jacent positions on the portion of the anode 
having the circular cross Section. 

7. An electrode comprising an elongated dou 
ble-walled member open at one end to receive 
and discharge a cooling fluid and closed at the 
other end, Said member containing a partition 
which extends along the length of the member 
Up to a short distance from the closed end Where 
by the interior of the member is divided into a 
plurality of fluid-carrying paSSageWayS Which 
communicate With each other Solely through the 
Space between the end of the partition and the 
closed end of the member, said electrode being 
formed as a hollow cylinder adapted to surround 
a cooperating electrode. 

8. An electrode comprising an elongated dou 
ble-walled member open at One end and closed 
at the other end, said member containing a par 
tition which extends along the length of the 
member up to a short distance from the closed 
end whereby the interior of the member is di 
vided into a plurality of passageways which com 
municate With each other Solely through the 
space between the end of the partition and the 
closed end of the member, a fuid inlet conduit 
connected to One of Said passageWays at the 
open end of said member and a fuid outlet cont 
duit connected to another of Said paSSageWays 
at the said open end Whereby the direction of 
fluid flow through One passageway is opposite 
to the direction of flow through the adjacent 
passageway, said electrode being formed as a 
hollow cylinder adapted to Surround a COOper 
atting electrode. 

MARCUSA. ACHESON. 
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