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This invention pertains generally to a device for sup 
porting and cooling an electron discharge device and 
more specifically to a device for cooling the anode and 
Screen grid seals of a high power electron discharge tube. 

In a high power radio transmitter the output electron 
discharge tube dissipates substantial heat. It has been 
standard practice to provide a blower for circulating air 
over portions of the tube which dissipates the heat. How 
ever, this adds to the cost and provides a moving part 
which is subject to failure and requires substantial main 
tenance. It is necessary to provide filters in the air stream 
and this presents a problem that the filters become clogged 
and sufficient air is not provided for adequate cooling. 

In presently used high power tubes, the critical tem 
perature of the tube beyond which failure occurs is deter 
mined by the critical temperatures of the anode and 
Screen grid seals. In order. to insure adequate longevity 
and reliability of the tubes, it is necessary to maintain 
these seals at a temperature below their critical value. 
In transmitters having a blower, air is forced through 
veins in a member in thermal contact with the anode to 
remove the heat from the member thereby cooling the 
anode and associated seal. The air may also be passed 
over a member in thermal contact with the screen grid to 
cool the screen grid seal. 
One object of this invention is to provide an improved 

device for supporting and cooling a high power electron 
discharge device. 
Another object of this invention is to provide an im 

proved device for supporting and cooling the anode, 
screen grid and associated seals of a high power output 
electron discharge tube, without the use of an air blower 
which provides forced air cooling of the tube. 

Still another object of this invention is to provide an 
improved device for supporting and cooling the elements 
of a high power output electron tube which develops 
substantial heat, and which is relatively compact and in 
expensive to produce. 
One feature of this invention is the provision of a de 

vice for supporting and cooling an electron discharge de 
vice which has a heat conduction member, having a 
clamp resiliently urging the conduction member against 
a heat conducting member which is also an electrical in 
sulator and which is mounted to a heat sink thereby pro 
viding a heat conduction path from the conduction mem 
ber to the heat sink for cooling the member. 
Another feature of this invention is a device for sup 

porting and cooling an electron discharge device, which 
provides a heat conducting path from the device to a 
heat sink, and with a chimney encompassing the heat sink 
through which air circulates for removing heat from the 
Sac. 

Still another feature of the invention is a device for 
supporting and cooling the anode, screen grid and as 
sociated seals of a high power output electron discharge 
tube, which has a first heat conducting member provid 
ing a floating support for the tube with an annular por 
tion in thermal contact with the screen grid, and a sec 
ond heat conduction member in thermal contact with 
the anode. The second heat conduction member has a 
flat heat conducting face engaging a flat face on a heat 
conducting and electrical insulating member mounted to 
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a heat sink, and a clamp cooperates with the floating 
support to resiliently press the flat face of the first heat 
conducting member into good thermal bond with the flat 
insulating member to provide a heat conduction path 
for cooling the anode and associated seal. The first heat 
conducting member includes a pair of annular contact 
finger structures engaging the screen grid ring and pro 
viding a heat conduction path therefrom. 

In the drawings: 
FIG. 1 is a side elevation showing the mechanism of 

this invention; 
FIG. 2 is a plan view of the mechanism of FIG. 1; 
FIG. 3 is a cross-section taken along the lines 3-3 

of FIG. 1; 
FIG. 4 is a cross-section taken along the lines 4-4 

of FIG. 2; 
FIG. 5 is an exploded perspective view of the mech 

anism of this invention; 
FIG. 6 is a perspective view of the cabinet housing the 

mechanism of FIG. 2; 
FIG. 7 is a plan view of the bottom of the tube shown 

in FIG. 1; 
FIG. 8 is a plan view of the tube socket and mounting 

plate; and 
FIG. 9 is an exploded perspective view of the tube 

socket and mounting plate shown in FIG. 7. 
In a specific form of the invention, a high power out 

put electron discharge tube has a first heat conducting 
member of substantial mass in thermal contact with the 
anode and associated seal, and a second member having 
an annular portion in thermal contact with the screen 
grid and associated seal. The tube is mounted in a socket 
in a mounting plate which has resilient fingers extending 
from the perimeter of the plate. These fingers provide a 
floating support for the plate and socket. A heat sink 
is provided which has heat radiating fins for removing 
the heat therefrom and a flat protrusion to which is fixedly 
mounted a flat electrical insulating and thermal con 
ducting member. A releasable clamp resiliently urges a 
flat face of the first heat conducting member into good 
thermal bond with the flat electrical insulating member 
thereby providing a heat conducting path from the anode 
and associated seal for cooling the same. A second heat 
sink is formed by coupling together a pair of plates each 
having an aperture with raised resilient fingers on the 
periphery thereof. The fingers form an annular groove, 
and when the plates are mounted to the tube mounting 
plate, the annular groove is aligned coaxially with the 
tube socket in the tube mounting plate. When the tube is 
inserted in the socket, the annular portion of the second 
member of the tube fits into the annular groove to pro 
vide a heat conduction path from the screen grid and 
associated seal through the resilient fingers to the plates 
for cooling the grid and seal. 

Operation of a specific embodiment of the invention 
can best be understood by referring to the figures of 
the drawing. FIG. 1 shows the chassis 12 of a single ended 
power output stage of a radio transmitter. The trans 
mitter could operate in any frequency band. The power 
amplifier stage could operate either in push-pull with two 
high power output electron discharge tubes, or in single 
ended configuration with one high power output tube. In 
push-pull operation two tubes may have approximately 
a 600 watt input and a 400 watt output. This means that 
each tube would have to dissipate approximately 100 
watts in heat. In single ended operation the tube might 
have approximately a 200 watt input with a 100 watt out 
put, with the tube dissipating approximately 100 watts in 
heat. Because the critical temperature of the power tube 
beyond which failure occurs is determined by the critical 
temperatures of the anode and screen grid seals of the 
tube, it is essential that these seals be maintained at tem 
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perature below their critical value during operation of the 
transmitter. 
A high power output electron discharge tube 20 is 

mounted in the chassis 12 in a manner to be described 
subsequently. The tube 20 has a terminal 22 connected 
to the plate electrode of the tube. Encircling the terminal 
22 and in thermal contact with the plate electrode of the 
tube 20 is a first heat conducting member 25 made out 
of copper, for example, having considerable mass and a 
flat heat conducting face 27. A metallic seal 30, in con 
tact with the plate, seals the space between the plate 
and the ceramic body 32 of the tube. A second heat con 
ducting member 34 of metallic material encircles the base 
of the tube 20 and is in thermal contact with the screen 
grid of the tube. The member 34 (FEG. 7) has an annular 
grooved portion 38 defined by the outer wall 40 and inner 
wall 42 of the member 34. A metallic seal 36, in contact 
with the screen grid, seals the space between the grid and 
the ceramic body 32. 
The tube 20 is mounted in the chassis 12 on floating 

support 45. The floating action of the support 45 is ac 
icomplished by fastening the resilient finger 47 along the 
perimeter of the support 45. When the support 45 is set 
into position on base 48, the tips of the fingers 47 will 
rest on the base 48 and support the weight of the tube 
20. The screws 50 are threaded to the base 48 and are 
tightened to a position where their heads contact the sup 
port 45 and apply tension to the fingers 47. In this man 
ner the support 45 is positioned in a general area on base 
48 but still may be moved or “floated' as permitted by 
resilient action of the fingers. 
A tube socket 55 (FIG. 8) is secured in the support 45 

for receiving the terminal posts 56 of the tube 20 and 
extends through the base 48. The socket contains con 
nections 58 (FIG. 3) for connecting the tube with the re 
maining components of the power output stage of the 
transmitter. A pair of plates 60 and 61 is mounted to 
the support 45 by screws 41 (FIG. 4) which are insulated 
from the plates by shoulder insulating washer 44 and are 
threaded into the tube socket mounting plate 43. The 
plates are separated from the support 45 by a mica sheet 
63. The mica sheet 63 between the plate 60 and the sup 
port 45 forms a bypass capacitor for transient AC cur 
rents in the screen grid circuit. These are bypassed to 
ground as the support 45 is grounded to the chassis 12 
through the resilient fingers 47. 

Each of the plates has a round aperture in the center 
(FIG. 9), with the diameter of the aperture 65 in plate 
61 being greater than the diameter of aperture 66 in plate 
60. Encircling the apertures 65 and 66 at the periphery 
thereof are raised resilient fingers 68 and 69 (FIG. 4) 
respectively. The plates are mounted with the aperture 65 
being coaxial with the aperture 66 so that the raised re 
silient fingers 68 and 69 form an annular groove 70 (FIG. 
8). When the plates are mounted to the support 45, the 
apertures are aligned with the socket 55 so that when 
tube 20 is inserted in the socket the outer wall 40 of mem 
ber 34 (FIG. 7) slips into the groove 70 and is held in 
place by the resilient action of the raised fingers 68. At 
the same time, the raised fingers 69 slip into the annular 
groove 38 in the member 34, with the wall 42 of that 
member firmly positioned by the resilient action of the 
raised fingers 69. In this manner the tube 20 is held firmly 
in the support 45 and is free to “float' with it. 
Now turning to the method used for cooling the tube 

as illustrated in FIGS. 1 through 5, a heat sink 80 made 
Out of aluminum, for instance, has heat radiating fins 
82 as an integral part of the sink. The sink 80 is mounted 
to the back 81 of chassis 12 by the screws 84 and has 
an integral protrusion 85 that extends through an open 
ing 86 in the back 81. A flat heat conducting member 
90 made out of beryllium oxide, for instance, which also 
manifests excellent electrical insulating properties is fixed 
ly clamped to the protrusion 85 by clamps 92 which are 
secured to the heat sink 80 by screws 83. The member 90 

4. 
should be sufficiently thick to hold the electrical capacity 
between the heat conducting face 27 of the tube 20 and 
the heat sink to a suitable low value. 

In practice the releasable clamp 100 presses the flat 
face 27 of the heat conducting member 25 into good 
thermal bond with the flat electrical insulating member 
90. To insure a good thermal bond, a coating of aluminum 
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oxide-silicon grease 94, which exhibits good thermal con 
ducting properties, is placed on the flat face surface 27 
and on the flat surface of member 90. It is at this point 
that the floating support 45 for the tube 20 finds its 
utility. As the clamp 100 applies cross pressure to the 
member 25 to move it against the flat member 90, the re 
silient fingers 47 permit limited “floating' movement of 
the tube 20 and base 45 to insure that the flat face 27 is 
properly aligned to the flat surface of the member 90. 
The particular releasable clamp used in this embodi 

ment of the invention is of a standard type. It consists of 
a clamp bracket 102 secured to the base 48 of the chassis 
12 by screws 104. The base 101 of the bracket 102 has 
finger portions 103 which extend over the tube mounting 
plate 45 and cooperate with screws 50 to maintain ten 
sion on the plate 45. The bracket has a clamp plate sup 
porting portion 105 from which has been stamped and 
bent into position above the supporting portion 105 two 
guide pieces 107. The clamp plate 110 is slidably mounted 
on the support portion 105 and between the guide pieces 
107. The clamp 100 is secured to the clamp plate 110 by 
the screws 112 (FIG. 2), and is of a width that permits 
it to slide between the guide pieges 107 with the plate 
110. The clamp 100 is pivoted about a fixed point 120 
(FIG. 1) and is pivotally connected to an arcuate length 
21 at 122. The end of the arcuate length 121 not pivotally 
connected to the clamp 100, is pivoted at 127 to the arm 
130 of the clamp 100. A cone shaped insulator 132 is 
secured to the end of the arm 30 and contacts the mem 
ber 25 when the clamp is locked in place. A spring 115 
made out of Phosphor bronze, for instance, is secured to 
the base 48 of the chassis 12 and extends upward through 
a slot 117 in the plate 110. 
The clamp bracket 102 is positioned relative to the 

tube 20 on the chassis base 48 so that the arm 130 moves 
the member 25 into contact with flat insulator 90 before 
the clamp is locked. Continued pressure on the clamp 
causes the clamp plate 110 to slide against the pressure 
of spring 115. When the pivot at 122 drops below the 
center line of pivots 127 and 20, the clamp is releasably 
locked into position, with the arm 130 resiliently press 
ing face 27 against flat insulator 90. 
Moving the clamp to the lock position completes a heat 

conduction path from the plate through member 25, flat 
insulator 90 to the heat sink 80. The heat is then radiated 
from the heat radiating fins 82. A chimney 135 (FIG. 6) 
which has an air inlet 11 in the back 15 of the cabinet 
10 and an outlet 13 at the top 14 of the cabinet 10 en 
compasses the heat sink and ventilates the heat away from 
the fins 82 by convection. By cooling the plate electrode 
in this fashion, the associated metallic seal 30 is cooled 
below its critical temperature. Heat in excess of 100 watts 
may be removed from member 25 in this manner. Other 
means could be used for clamping the member 25 to the 
flat insulator 90 besides the described clamp; for instance, 
a screw could be mounted that could be turned to apply 
the desired pressure to member 25. 
The two plates 60 and 61, besides cooperating with 

the socket 55 for mounting the tube 20, form a second 
heat sink that is used to dissipate the heat from the screen 
grid seal and the base seal. The heat conduction path is 
from the screen grid to the member 34 through the resilient 
fingers 68 and 69 to the plates 60 and 61. Since the amount 
of heat created at the screen grid is relatively small com 
pared to that at the plate, it is dissipated through radiation 
to the inside of the chassis 12 without using a chimney 
or other means to carry it outside the cabinet 10. The 
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Second heat sink can dissipate heat from the member 34 
in excess of 10 watts. 

FIG. 6 shows a cabinet 10 in which is rack mounted 
various units of a radio transmitter, however, only the 
chassis 12, which supports the power output stage of the 
transmitter, is shown. The back 15 of the cabinet 10 is 
hinged at 16 and may be opened to provide access to the 
various units. 
What has been described, therefore, is an improved de 

vice for supporting and cooling an electronic discharge 
device that eliminates the use of an air blower for forced 
air cooling of the device and is relatively compact and 
inexpensive to produce. 
We claim: . - 
1. Apparatus for supporting and cooling an electron 

device which has a heat conduction member with a flat 
heat conducting face, said device including in combination, 
mounting means for the electron device including a socket 
providing a floating support therefor, heat radiation 
means having heat conducting means with a flat face 
mounted thereto for matingly engaging said flat heat 
conducting face on said member, said heat conducting 
means being constructed of a material which forms an 
electrical insulator, and clamping means for engaging 
the electron device and resiliently urging the flat heat 
conducting face of the member to close thermal contact 
with said flat face of said heat conducting means thereby 
providing a heat conduction path from the heat conduc 
tion member for cooling the same. 

2. A power output stage of a transmitting apparatus 
including in combination, an electron discharge device 
having an annular heat conduction member with a flat 
heat conducting face, mounting means for said electron 
device including a socket providing a floating support 
therefor, heat radiation means having flat heat conducting 
means mounted thereto for matingly engaging said flat 
heat conducting face on said member, said heat conducting 
means being constructed of a material which forms an 
electrical insulator, and clamping means resiliently engag 
ing said heat conduction member and urging said flat 
heat conducting face thereof into close thermal bond with 
said flat heat conducting means, thereby providing a heat 
conduction path from said first conduction member for 
cooling the same. 

3. A power output stage of a transmitting apparatus 
including in combination, an electron discharge device 
having an annular heat conduction member, with a flat 
heat conducting face, mounting means for said electron 
device including a socket providing a floating support 
therefor, heat radiation means having a portion with a 
flat heat conducting face for matingly engaging said flat 
heat conducting face on said member, said portion of said 
heat radiating means being constructed of a material 
which forms an electrical insulator, said heat radiation 
means including a chimney for removing heat from the 
same, clamping means resiliently engaging said heat con 
ducting member and urging said flat face thereof into 
close thermal bond with said flat heat conducting means 
thereby providing a heat conduction path from said con 
duction member for cooling the same. 

4. An apparatus for supporting and cooling an electron 
discharge device which has annular first and second heat 
conduction members, with the first member having a flat 
heat conducting face, said apparatus including in combina 
tion, mounting means for the device including a socket 
providing a floating support therefor, heat radiation means 
having flat heat conducting means mounted thereto for 
matingly engaging said flat heat conducting face on said 
first member, said heat conducting means being con 
structed of a material which forms an electrical insulator, 
clamping means resiliently engaging the first heat con 
ducting member and urging said flat face thereof into 
close thermal bond with said flat heat conducting means, 
thereby providing a heat conduction path from the first 
conduction member for cooling the same, second heat 

3,369,597 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

70 

75 

6 
radiation means supported by said tube mounting means 
and including a pair of annular rings cooperating with 
said socket for receiving the second heat conduction mem 
ber and providing a heat conduction path therefrom. 

5. A power output stage of a transmitting apparatus 
including in combination an electron discharge device 
having annular first and second heat conduction members, 
mounting means for said device including a socket pro 
viding a floating support therefor, first heat radiation 
means having heat conducting means mounted thereto 
for engaging the first heat conduction member, said heat 
conducting means being constructed of a material which 
forms an electrical insulator, clamping means resiliently 
engaging said first heat conducting member and urging 
the same into engagement with said heat conducting means 
thereby providing a heat conduction path from said first 
conduction member for cooling the same, said first heat 
radiation means including a portion with heat radiating 
fins extending therefrom, means including a chimney en 
compassing said heat radiating fins for removing heat from 
the same, second heat radiation means supported by said 
tube mounting means and including a pair of annular 
rings cooperating with said socket for receiving said sec 
ond heat conduction member and providing a heat con 
duction path therefrom. 

6. An apparatus for supporting and cooling an elec 
tron discharge device which has annular first and second 
heat conduction members, said device including in com 
bination, mounting means for the device including a 
socket providing a floating support therefor, first heat 
radiation means having heat conducting means mounted 
thereto for engaging the first heat conduction member, 
said heat conducting means being constructed of a ma 
terial which forms an electrical insulator, clamping means 
resiliently engaging the first heat conduction member 
and urging the same into engagement with said heat con 
ducting means thereby providing a heat conduction path 
from the first conduction member for cooling the same, 
second heat radiation means supported by said tube 
mounting means and including a pair of annular rings co 
operating with said socket for receiving the second heat 
conduction member and providing a heat conduction path 
therefrom. 

7. A device for supporting and cooling the anode and 
Screen grid and associated seals of a high power output 
electron discharge tube, including in combination, a first 
annular member in thermal contact with the anode having 
a substantial mass and a flat heat conducting face, a sec 
ond member having an annular portion and in thermal 
contact with the screen, a tube mounting plate having a 
socket to receive the tube and resilient fingers extending 
in a direction from the perimeter of said plate to provide 
a floating support for said socket and the tube, a first 
heat sink having a flat faced protrusion and a portion 
with radiating fins extending therefrom, a flat electrical 
insulating and thermal conducting member attached to 
said first heat sink and mated to said flat faced protrusion, 
a releasable clamp for resiliently engaging said first mem 
ber and pressing said flat heat conducting face of same 
into close thermal bond with said flat member, a first 
heat conducting path for cooling the anode including said 
first member, said flat member and said first heat sink, 
a chimney encompassing said radiating fins for removing 
the heat from the same, a second heat sink including first 
and second plates, said first plate having a round aperture 
having raised resilient fingers at the periphery thereof, 
said second plate having a round aperture with a diameter 
less than the diameter of said first round aperture and hav 
ing raised resilient fingers at the periphery thereof, an 
annular groove delimited by said fingers and formed by 
said second aperture and plate being concentrically mount 
ed to said first aperture and plate, said first and second 
plates mounted to said tube mounting plate with a dielec 
tric therebetween and having said apertures coaxial with 
said socket, said annular portion of said second member 
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fitting into said annular groove with the tube mounted in 
said socket to form a second heat conducting path for 
cooling the screen including said second mass, said first 
groove, said raised fingers and said first and second plates. 

8, The method of cooling an electron device which has 
an annular heat conduction member having a flat heat 
conducting face including the steps of mounting the device 
on a floating support, mounting a flat heat conducting 
and electrical insulating member to a heat sink, and resil 
iently engaging said heat conduction member to cause 
said flat heat conducting face thereof to engage said 
flat heat conducting and electrical insulating member to 
transfer heat to the heat sink. 

9. The method of cooling an electron discharge device 
which has annular first and second heat conduction mem 
bers, with the first member having a flat heat conducting 
face including the steps of mounting the device in a 
socket on a floating support, mounting a flat heat conduct 
ing and electrical insulating member to a heat sink, re 
siliently engaging said first heat conduction member to 
clamp said flat heat conducting face thereof to said flat 
heat conducting and electrical insulating member, mount 

5 

8 
ing a second heat sink to said floating Support, and plac 
ing the annular portion of the second member into contact 
with a pair of annular rings connected to said second heat 
sink. 
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