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ABSTRACT OF THE DISCLOSURE 

A tube holder and cooling wall are attached as a unit 
in a housing; the unit can be withdrawn from the hous 
ing through an opening in the housing wall. When the 
unit is in an operative position, the cooling wall serves 
to seal the opening in the housing wall and at the same 
time is designed to dissipate heat generated by a tube 
in the holder. 

The invention relates to a cooling device for cooling 
electric discharge tubes by heat conduction (contact 
cooling). This device comprises a metal body which is 
in the form of a tube holder and is brie?y termed tube 
holder in the following description, and a cooling wall 
which is detachably secured to this tube holder and forms 
part of a cabinet or a housing. 
The invention consequently relates to a contact cooler 

for electric discharge tubes. These contact coolers are 
particularly suitable for use in mobile transmitters, since 
they do not require a blower so that the transmitter con 
sumes less energy and may be of lighter weight. More 
over, no dust is introduced into the housing during the 
operation of the transmitter. 
The construction and the operation of such contact 

coolers are quite different from those of the coolers used, 
for example, for travelling wave tubes. The latter coolers 
consist of ?ns which are directly secured on the tube. 
Such a known cooling device has been described in US. 
Patent 2,937,309. 

It is known to arrange discharge tubes using contact 
cooling together with the circuitry in a completely closed 
housing which is provided on the outer side with cooling 
?ns. In the known devices, the tube holder is screwed to 
the inner side of the housing with the interposition of an 
electrically insulating and thermally good conducting in 
termediate member. This tube holder is provided with 
means, for example a clamping block, for ?xing the dis 
charge tube. This clamping block comprises a body which 
is generally made of copper and is provided with a hole 
for receiving the anode of the discharge tube and with a 
slot extending from the edge of the hole as far as the 
edge of the body. In a direction at right angles to this 
gap, bolts are screwed into the clamping block, by means 
of which the anode of the tube can be clamped in the 
hole. When the assembly is manufactured with a su?i 
cient accuracy, a reliable and thermally goOd conducting 
contact with the tube is then obtained. 

According to British patent speci?cation 953,381 a 
‘cooling device is secured to a discharge tube by means of 
rings which are radially slotted and have conical outer 
surfaces. Such rings are not used in contact coolers, how 
ever. The contact coolers for discharge tubes known 
hitherto have the disadvantage that great di?iculty is in 
volved in removing the tube from the housing, since the 
housing is generally accessible only on one side. It is not 
easy either to mount the tube in the housing. These di?i 
culties especially arise in mobile transmitters vfor aero 
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planes and the like which are of very compact construc 
tion and preferably use contact cooling. 
These disadvantages are avoided when using the inven 

tion. The invention relates to a cooling device of the kind 
described above and is characterized in that the cooling 
wall forms with the body constructed as a tube holder a 
unit which is detachably secured to the housing and can 
be withdrawn from the housing in one direction together 
with the discharge tube through an opening in this hous 
ing. 

According to the invention, the whole unit can be with 
drawn from the housing by detaching a few screws or 
other securing means, even when the tubes are still hot, 
for example, in order to test the unit. The device accord 
ing to the invention has the particular advantage that the 
cooling wall and the tube holder together with the dis 
charge tube can be dismounted as a unit so that all the 
parts are readily accessible. ’ 

According to an embodiment of the invention, the 
outer side of the cooling wall is provided with cooling 
?ns. An airtight packing may be disposed between the 
cool-ing wall and the housing so that the housing is com 
pletely closed, as is usual. Alternatively, an electrically 
conducting packing may be disposed between the cooling 
wall and the housing. Furthermore, according to the in 
vention, an electrically insulating and thermally good 
conducting intermediate member may be provided be 
tween the cooling wall and the tube holder. This inter 
mediate member may consist of a plate of boron nitride, 
aluminium oxide or beryllium oxide. The use of such a 
plate is known per se but hitherto the plate could be 
arranged in the housing only with dif?culty. Particular 
steps were required to hold the intermediate member of 
generally complicated form in place until the securing 
screws for the tube holder have been tightened. In the 
device according to the invention, this disadvantage is 
avoided, because the whole ‘unit can be assembled out 
side the housing. The body construction as a tube holder 
is provided with means for ?xing the discharge tube. Ac 
cording to the invention, these means comprise an axially 
slotted clamping ring which is adapted to the discharge 
tube and may be inserted into the body and may expand 
in radial direction due to the presence of the slot. The 
conical inner surface of a ring screw slides over the like~ 
wise conical outer surface of the clamping ring, which 
ring screw is screwed into the body and thus tightens the 
clamping ring. 
Due to this mode of securing, the discharge tube can be 

readily exchanged whilst moreover a reliable electrically 
and thermally good conducting contact is obtained. In 
order to further improve the heat conduction, a known 
paste may be provided between the surface sliding one 
over the other, which ensures that a satisfactory elec 
tric contact and a satisfactory heat dissipation are ob 
tained; this is of great importance for the cooling of the 
discharge tube. 
The invention will now be described more fully with 

reference to the accompanying drawing, which shows an 
embodiment. 
A clamping ring 2 is slipped over the outer wall of the 

anode of a discharge tube 1. This clamping ring 2 may 
expand in radial direction, since the ring is provided with 
axially extending slots. These slots extend in the direction 
of the temperature gradient so that they do not disturb 
the heat dissipation. The conical inner surface 4 of a 
screw ring 5 slides over the likewise conical outer surface 
3 of the clamping ring 2. This screw ring is screwed into 
the metal ‘body 6 constructed as a tube holder. The screw 
thread 7 of the screw ring 5 and that of the body 6 and 
also the surface of the clamping ring 2 may be provided 
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with a known paste ensuring a reliable electric contact 
and a satisfactory heat conduction. 
The body 6 is in thermally good conducting contact 

with a plate- or disc-shaped intermediate member of 
boron nitride (BN), aluminium oxide (A1203) or beryl 
lium oxide (BeO). The front surface of the intermediate 
member 8 engages the cooling wall 9 proper which is 
joined by means of screws 10 to the body 6 in the form 
of a tube holder. The thermally good conducting plate 8 
consisting, for example, of beryllium oxide constitutes an 
electric insulation between the tube holder 6 and the 
cooling wall 9. A voltage of, for example, 3000 v. is ap 
plied between these two parts. In order to prevent short 
circuit via the securing screws, insulating sleeves 11 are 
arranged in the tapped holes of the tube holder 6. 
The front side of the cooling wall 9 is provided with 

cooling ?ns 12 and 13 which are relatively offset. Con 
sequently, an air current can pass between the ?ns 12 and 
13 in the direction at right angles to the plane of the 
drawing. The cooling wall 9 is secured to the housing 14 
by means of screws 15. The housing 14 must be provided 
with su?iciently large holes 16 so that the screws may be 
readily inserted and the expansion of the housing 14 due 
to the developed heat may be neutralized. The cooling 
wall 9 is secured on the housing ‘by means of screws 15 
and nuts 17. 

In accordance with the prevailing conditions, the cool 
ing wall 9 can be secured to the housing 14 in different 
ways. For example, an electrically insulating packing 18 
such as a metal wire gauze or an air-tight packing 19, 
also referred to as pneumatic packing, may be used. 
Furthermore, a second air-tight packing 20 tightly sur 
rounding the screw 15 may be provided so- that a dust 
tight closure of the housing is obtained. 
The cooling wall 9 may have an angular or a circular 

form. 
The device has the advantage that, after the screws 15 

have been removed, the unit comprising the cooling wall, 
the tube holder ‘6 and the discharge tube can be with 
drawn from and inserted into the housing in one direction 
and by one manipulation. The separate parts can be as 
sembled outside the housing, which results in a consider 
able simpli?cation of the manufacture of such a cooling 
device. The cooling wall is placed on a horizontal table, 
for example, with its front side directed downwards, 
whereupon the intermediate member 8, the body 6 con 
structed as a tube holder and the discharge tube 1 are 
secured. It is easy to check whether the parts are rela 
tively correctly orientated and the assembly can be tested 
so that the unit need only be inserted into the housing 
which is generally ?xedly arranged. This provides a 
simpli?cation of the maintenance of devices already ar 
ranged, in which it is of particular importance that the 
tubes can be rapidly exchanged. The units are suitable 
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for various kinds of tubes, since the parts can be ex 
changed within a comparatively short time. 
What is claimed is: 
1. A device for mounting a discharge tube with-in a 

wall enclosed housing and providing external cooling 
therefor comprising: 

a cooling wall, 
a tube holder attached to the cooling wall, 
an intermediate member positioned between the tube 

holder and cooling wall and forming an integral unit 
therewith which permits the passage of heat by con 
duction from the tube holder to the cooling wall; 

a clamping ring located in the tube holder and adapted 
to be placed around a discharge tube in the area of 
the anode and in thermal contact with the tube, 
and means for detachably securing the tube holder 
and attached tube, within the housing through an 
opening in the wall of the housing so that the cool 
ing wall completely seals the opening and when the 
cooling wall is removed, the discharge tube will be 
withdrawn therewith from the housing. 

2. The device as claimed in claim 1 wherein the cool 
ing wall has plurality of ?ns projecting in a direction 
away from the housing. 

3. The device as claimed in claim 2 wherein an elec 
trically insulating packing is placed between the cooling 
wall and the wall of the housing. . 

4. The device as claimed in claim 3 wherein the inter 
mediate member is a plate of a material selected from the 
group consisting of boron nitride, aluminum oxide and 
beryllium oxide. 

5. The device as claimed in claim 4 wherein the clamp 
ing ring is axially slotted to permit radial expansion due 
to heating; and further comprising: 
a screw ring surrounding and in sliding contact with 

the clamping ring, and threaded into the tube holder, 
whereby the clamping ring will secure a discharge tube 

in the tube holder and conduct heat away from the 
discharge tube. 
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