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This invention relates in general to electron tube ap 
paratus and in particular to a novel cooling system of 
the type employed in cooling the electron collector of 
an electron beam tube as, for example, a high power klys 
tron tube or traveling wave tube. 

In the art of high frequency electron beam tubes, ex 
tremely high powers are being developed, for example, 
high power klyst-ron tubes in a range of 0.400 to 0.450 
kilomegacycle are now in use which produce peak output 
powers of 1.25 megawatts and average power outputs of 
75 kilowatts. With this great amount of power output 
it can be readily seen that the amount of heat to be dis 
sipated becomes more than substantial. Cooling systems 
become increasingly important in order to prevent the 
electrons which bombard the collector from rapidly 
burning through the collector and letting the tube down 
to atmospheric air pressure. 

Accordingly, it is the object of this invention to pro 
vide a novel cooling system for the collector of a high 
power electron beam tube. 
One feature of the present invention is the provision 

of an array of longitudinally directed cooling channels 
formed on the outside surface of the beam collector mem 
ber and de?ning with a cover member a longitudinally 
partitioned coolant annulus, the channels being intercon 
nected such that the coolant ?ows in opposite directions 
in adjacent channels to obtain e?icient cooling of the 
collector with a minimum of parts. 

Other features and advantages of this invention will 
become apparent from perusal of the speci?cation taken 
in connection with the accompanying drawings, wherein: 

FIG. 1 is an isometric view partly broken away show 
ing the coolant channels for ?owing cooling ?uid around 
the collector, 

FIG. 2 is a longitudinal cross-sectional view of the 
structure of FIG. 1 taken along line 2-2 in the direction 
of the arrows, and 

FIG. 3 is a fragmentary transverse cross-sectional view 
of the collector assembly of FIG. 2 taken along the line 
of 3-3‘ in the direction of the arrows. 

Referring now to the drawings, the collector and novel 
cooling system of the present invention comprise an open 
ended cylindrical collector 11 as of copper, vfor example, 
closed 01f at one end. Formed as by machining into the 
exterior walls of collector 11 are a plurality of narrow, 
deep, parallel, longitudinally directed channels 13 which 
form therebetween a number of short, thick ?ns 12 and 
12' extending over most of the length of the collector ‘111. 
Pins 12', which comprise every alternate ?n completely 
around the periphery of collector 11 are slightly shorter 
than ?ns 12 which are adjacent to ?ns 12' and extend the 
entire length of the collector 11. This arrangement pro 
vides connecting channels 10 between pairs of adjacent 
channels 1‘3. 
Formed as by machining into the closed end of cy 

lindrical collector 11 are a number of outwardly radiat 
ing channels 15, similar to channels 113, and communi 
cate with alternating channels .13. 

Closely ?tting over the ?ns ;12 and 12' as by heliarc 
welding, for example, is a hollow, open-ended cylindrical 
jacket 16 which extends slightly past the ends of collector 
1'1. Closely ?tted over the ?ns 15' de?ned by the chan 
nels 15 in the closed end of cylinder 11 is an apertured 
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partition disc 17 brazed to the ?ns 1‘5' and to the inner 
diameter of outer jacket 16 near the closed end. Formed 
in the periphery of partition disc 17 are found a number 
of slots 17’ which are aligned with alternate channels 13' 
of cylindrical collector >11 and are adjacent to the chan 
nels =13 communicating with channels 15 in the closed end 
of collector 1‘1. 

Closely ?tted over the open end of collector 11 is a 
centrally apertured disc 22, brazed thereto, which is 
sealed to the inner diameter of the open end of outer 
jacket 16. Disc 22 further communicates with and is 
sealed to ?ns 12. 

-It is noted that the term “open end” used in describing 
the present invention de?nes the end of the structure in 
which the electron beam enters and “closed end” de?nes 
the opposite end of the structure. 

Carried on the closed end of the outer jacket 16 is a 
?uid distribution manifold 18 sealed to the inner diam 
eter of the closed end of jacket 16. Manifold 1'8 dis 
tributes and collects ?uid for the coolant system of col 
lector 11 and includes a central aperture 19 and an off 
set aperture 21 as a ?uid inlet and a ?uid outlet, respec 
tively. When manifold 18 is sealed into position, a ?rst 
?uid distributor chamber 25 is for-med, communicating 
with alternate channels 13 through slots '17’ in partition 
disc 17 on one end and with offset aperture 21 on the 
other side. A second ?uid distributor chamber 26 is also 
formed, communicating with channels 15 on one end and 
with central aperture 19 on the other. 

During operation the cooling ?uid, normally water, 
enters distributor manifold 18 through aperture 19‘ into 
the ?rst distributor chamber 26. The coolant then passes 
through the channels 15 in the enclosed end of collector 
11, along coolant channels 13 to the end of collector 11, 
across connecting channels 10 and then back along adja 
cent channels 13 into the distributor 25 through slots 17’ 
in partition disc '17, and thence out aperture 21. It is 
noted that whether the ?uid enters into aperture 19 or 
21, as shown in the direction of the arrows in FIG. 2, is 
purely a matter of choice and can be reversed. 

It is further noted that making the size of the ?ns 
deeper will not affect better cooling because of the rapid 
temperature drop along the length of the ?n while making 
them wider would decrease the metal to surface area. 
Therefore, the optimum geometry exists when the ?ns are 
approximately equal in depth and width. It is also noted 
that the width of channels 13 are less than the width of 
cooling ?ns 12 and 12'. The collector features including, 
?ns of approximately equal depth and width with narrow 
channels therebetween, and the radial distribution of cool 
ant channels on the end wall of the collector are all 
claimed in a copending application of Robert S‘. Symons, 
U.S. Serial No. 39,168, ?led June 27, 1960, and assigned 
to the assignee of the present invention. 

Since many changes could be made in the above con 
struction and many apparently widely different embodi 
ments of this invention could be made without departing 
from the scope thereof, it is intended that all matter con 
tained in the above description or shown in the accom 
panying drawings shall be interpreted as illustrative and 
not in a limiting sense. 
What is claimed is: 
1. In a collector for dissipating the energy of a high 

velocity beam of charged particles including; a tubular 
collector for receiving the beam incident therein; a plu~ 
rality of cooling ?ns on the outer surface of said collec 
tor, said cooling ?ns being of approximately equal width 
and depth; said cooling ?ns de?ned by a plurality of pe 
ripherally spaced-apart longitudinally directed channels, 
said channels having a width less than the width of said 
cooling ?ns; a connecting channel for connecting adja 
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cent pairs of said longitudinally directed channels; a tu 
bular jacket surrounding said cooling ?ns; said longitudi 
nally directed channels, said connecting channel, said ?ns 
and said jacket de?ning cooling annulus; and means for 
distributing an inlet and outlet ?ow of coolant ?uid to 
said cooling annulus. 

2. The apparatus according to claim 1 wherein said 
tubular collector is closed at one end, said closed end 
including a plurality of outwardly directed channels radi 
ating from the center of said closed end, said outwardly 
radiating channels communicating with alternate longi 
tudinal channels, said outwardly radiating channels and 
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said alternate longitudinal channels de?ning an input 
cooling channel and said adjacent longitudinal channels 
de?ning an outlet cooling channel, and distributor means 
for distributing a coolant through said cooling channels. 
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