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3.818,982 
DEVICE FOR COOLING WORKPIECES WHICH 
ARE SUBMETTED TO AWACUUM TREATMENT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates, in general, to vacuum treating 

devices and in particular to a new and useful device for 
cooling articles which are treated under vacuum condi 
tions and which includes a jacket of rubber-like elastic 
material which forms the cylindrical skin of a rotary 
drum located in a vacuum chamber which is cooled 
from within by a separate coolant circuit and is adapted 
to apply tightly against workpieces arranged on the 
drum circumference so as to efficiently abduct the heat 
therefrom. 

2. Description of the Prior Art 
In numerous vacuum treatments, particularly in the 

coating of workpieces by thermal evaporation or by 
cathode sputtering, heat is transferred to the treated 
workpiece by radiation, or askinetic energy of particles 
incident on the surface thereof or is liberated by con 
densation. In order to avoid an inadmissible increase of 
the temperature, appropriate cooling is necessary. In 
such treatments, however, the heat energy can be car 
ried off the workpiece surface again by radiation or by 
contact with a cooling body. This is because in a vac 
uum there is no possibility that the heat can be ab-, 
sorbed by an ambient atmosphere such as is frequently 
employed in other cooling techniques. But, in many 
cases, the removal of heat by radiation is unsufficient 
especially if the maximum admissible temperature of 
the workpiece to be treated is relatively low, for exam 
ple, must not exceed 200°C. Thus, heat removal must 
be effected through bodies which are in contact with 
the workpiece. However, the establishment of a good 
thermal contact between a workpiece and a cooling 
body proves to be difficult because either the contact 
is only possible at individual points of the adjacent sur 
faces or a preliminary fine machining of the surfaces 
would be necessary to insure a satisfying heat conduct 
ing surface contact. 

In other fields, outside the vacuum technique, the 
problem of establishing a thermal contact for heat ab 
duction is also present, but there it is not so serious as 
under vacuum conditions because in the presence of a 
gas atmosphere of enough high pressure (atmospheric 
pressure) the gas, filling up the small cavities between 
the two surfaces of the workpiece and the cooling body 
which are pressed together, substantially contributes, 
by convection, to the heat dissipation. As mentioned 
above, in a vacuum, this is not possible. 
Up to now, workpieces to be cooled are simply fixed 

to holding devices which, being cooled at their turn, 
function as cooling bodies. These cooling bodies may 
be hollow and flown through by a coolant, for example, 
by cooling water or pressure air. - 

SUMMARY OF THE INVENTION 
In accordance with the present invention, there is 

provided a device for cooling workpieces which are 
submitted to a treatment in vacuum conditions, com 
prising a cooling jacket which is, preferably, mounted 
on a rotary drum forming part of the equipment of a 
vacuum chamber so as to hermetically separate the in 
terior of the jacket from the evacuated space and which 
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2 
is cooled from within by a coolant circulating in an in 
dependent circuit operated from the outside. 
As a particular improvement provided by the inven 

tion, the cooling jacket is made of a rubber-like elastic 
material. The jacket is mounted on the rotary drum so 
that it forms the outer skin thereof coming into direct 
contact with the bottom surfaces of the workpieces 
which are fixed to the periphery of the drum either di 
rectly or indirectly by means of a supporting cage or 
holding grid shaped according to the shape and dimen 
sions of the individual workpieces. 
The cooling of the jacket makes use of the known 

practice of cooling hollow bodies by a continuous 
stream of a cooling agent and, in a preferred embodi 
ment of the invention, the coolant is introduced 
through the hollow shaft of the rotary drum, flows 
around the interior walls of the jacket and passes, 
through an annular passage formed around the drum 
shaft, to an outlet provided outside the vacuum cham 
ber. 
The pressure difference established by the cooling 

system between the interior of the jacket and the evac 
uated space of the vacuum chamber causes the jacket 
automatically and tightly to apply against the work 
piece retained on the circumference of the rotary drum 
and, owing to the elasticity of the material, exactly to 
conform to almost any shape of the bottom surface of 
a workpiece. The perfect surface contact thereby ob 
tained results in an efficient and reliable cooling of the 
pieces during the whole treatment. 
Workpieces of relatively large dimensions may be 

fixed, for example, to the head plates of the rotary 
drum. For workpieces of relatively small dimensions, 
however, it is advantageous to place or fix the same in 
a supporting, preferably cylindrical, cage or grid em 
bracing the rotary drum and, in this case, the cooling 
jacket applies against the free bottom surfaces of the 
workpieces protruding from the openings in the cage or 
grid. At the same time, the cage or grid acts as a struc 
ture limiting the maximum possible inflation of the 
jacket in radial direction. 

Accordingly, it is an object of the invention to pro 
vide a device for an effective and reliable cooling of 
workpieces which are submitted to a vacuum treat 
ment, particularly to a vacuum coating, and which are 
supported on the outside of a rotary drum forming part 
of the equipment of a vacuum chamber, comprising a 
cooling jacket which is mounted on the drum, adapted 
to apply against the workpieces supported thereon and 
which is made of a rubber-like elastic material. 
A further object of the invention is to provide a her 

metic mounting of the cooling jacket on the drum so 
that the interior of the jacket as well as the inlet and 
outlet coolant conduits are separated from the evacu 
ated space in the vacuum chamber and a pressure dif 
ference can be created. 
Another object of the invention is to provide an inde 

pendent coolant circuit in which the coolant continu 
ously flows around the inner surfaces of the jacket 
thereby cooling the jacket walls and, simultaneously, 
creating a pressure causing the same to apply against 
the workpieces. 
According to a feature of the preferred embodiment 

of the invention, the workpieces are supported on the 
drum by a preferably cylindrical cage or grid which, at 
the same time, forms a limiting means for the inflation 
of the cooling jacket. 
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4 
According to another feature of the invention, the s: jacket 10, forming the cylindrical outer skin of the ^. 

wall or wall portions of the cooling jacket may already 
in manufacture be conformed to the surfaces of the 
workpieces to be contacted. . . n: 
For an understanding of the principles of the inven 

tion, reference is made to the following description of 
typical embodiments thereof as illustrated in the ac 
companying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
In the Drawing: x . . . . . . . . . . . 

tion, of an apparatus for vacuum coating by evapora 
tion constructed in accordance with the invention; and 

5 

drum 5, is made of a material of rubber-like elasticity. 
In the present example, the workpiece to be coated 

by evaporation, could be a metal sheet 11 of cylindrical 
shape which is arranged on the peripheral surface of 
the rotary drum 5 so as to be supported by the head 

O 

plates 13 and 16. Owing to the pressure difference cre 
ated by the cooling system between the interior and the . 
exterior of the coolingjacket 10, the rubber-like elastic 

. . . . . . . . . . . . . . . . . . . - wall of jacket 10 is tightly applied against the inner sur 

FIG. 1 is a schematic elevational view, partly in sec face of the sheet to be coated and, consequently, cools. 
the same very efficiently. Another advantage, due to 

15 
FIG. 2 is a partial sectional view of the elastic jacket - 

shown in FIG. 1 with optical lense workpieces to be 
coated. 

GENERAL DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawing in particular, the inventive 

vacuum coating comprising a tank or vessel 1 defining 
a vacuum chamber which can be evacuated by means 

20 

the elasticity of the jacket, is that when the vacuum 
chamber is opened, the jacket 10 may very rapidly and 
easily be removed from the drum or slipped over again. 
Furthermore, the jacket since it is tightly applied 
against the workpiece, insures an absolute conformity 
of rotary motion between the drum and the workpiece 
and a continuous regular rotation of the drum is pro 
vided, a more regular deposition of the evaporated sub 
stance or other advantages may be obtained. - 

device embodied therein comprises an apparatus for The workpiece may be a simple cylindrical sheet as . 
shown in FIG. 1 or workpieces of other shape such as 

25 
of a pump 2 through a pipe 3 so as to produce the very 
low pressure necessary for the intended coating pro 
cess. In the present example, a coating by evaporation 
is provided, and to this purpose, the chamber 1 is 
equipped with a structure 4 which for example.com 
prises a support serving to support substances to be 
evaporated or a cathode of a cathode sputtering device. 

a lense as shown in FIG. 2. The metal sheet 1 shown 
in FIG. 1 may not be a workpiece but a support for 
other workpieces if desired. Such a support, for in 
stance, could be provided with recesses or hollowed 
spaces in which optical lenses to be coated by evapora 

30 tion could be placed. In such a case, the rubber-like 
elastic jacket 10 is tightly applied both against the 
lenses 12 and the intermediate surfaces of the support 

A rotary drum 5 adapted to hold the workpieces to be . 
coated is disposed in front of the structure 4. The drum 
5 is unilaterally supported by and rotatably mounted in 35 
a bearing 6 which is fixed to the wall of the vessel 1. 
The drum 5 comprises two end parts or heads 5a and 
5b, each assembled of two circular plates 13, 14 and 
15, 16 respectively, which are held together, for exam 
pie, by bolts 20. A central shaft 8 supports the heads 5a 
and 5b for rotary motion therewith. . 

In accordance with the invention, a cylindrical elastic 
support or cooling jacket 10 has its respective ends en 
gaged between and clamped by the two circular plates 
13, 14 and 15, 16 forming the drum heads Sa and 5b. 
The shaft portion 8 or, as in the represented embodi 

40 

as shown in FIG. 2. Evidently, many other shapes of 
supporting devices for workpieces may be employed. 

In the last embodiment shown in FIG. 2, the support 
for the workpieces comprises a cage or grid 11'em 
bracing the drum and limiting the maximum possible 
expansion or inflation of the cooling jacket in a radial 
direction. For workpieces with a particular uniform 
surface, it is advantageous to manufacture the rubber 
like elastic jacket 10' in a conformable particular 
shape. The jacket. 10' could, for example, have concave 

: depressions corresponding to the convex lens surfaces. 
45 

ment, the coaxial motor shaft portion 9 of smaller di 
ameter is mounted in the bearing 6 and driven by a 
motor 7. The bearing 6 is fixed to the wall 1 of the vac 
uum chamber and includes a hermetic sealing for the 
shaft 9 passing therethrough, Inlet and outlet conduits 
21 and 22 are provided for circulating a cooling me 
dium to the interior of jacket 10. To this purpose, the 
respective portions of the motor shaft 9 and of shaft 8 
are hollow to define axial flow conduit 23 and cross 
bores 24 are provided at the ends of the hollow por 
tions to provide for flow into the hollow drum 5. More 
over, annular passages 25 and 26 in the circular plates 
15, 16 and bores 27, 28 in a supporting disk 29 con 
necting the shaft 8 with the plate 16 as well as a tubular 
conduit 17 flanged to this plate 16 are provided as pas 
sages for the return flow of the coolant. In FIG. 1, the . 
circulation of the coolant, which has to cool the inter 
ior surfaces of jacket 10 coming into contact with the 
treated workpieces, is indicated by arrows 30. . . . 

In order to assure a perfect conformation of the cool 
ing wall to the surface of the cooled workpiece, the . 

50 cathode sputtering device, or it could simply be a heat 

In general, however, the cooling jacket is sufficiently 
flexible to conform to the surface of any workpiece in 
a satisfactory manner. 
The application of the invention is in no way limited 

to the process of vacuum coating by evaporation. For 
example, the structure 4 may comprise a cathode of a 

ing device for a heat treatment of a workpiece surface 
requiring a simultaneous cooling as protection against 

55 

60 

superheat, or any other device for a process in which 
workpieces are arranged on a support and are to be 
cooled, 
While specific embodiments of the invention have 

been shown and described in detail to illustrate the ap 
plication of the principles of the invention, it will be un 
derstood that the invention may be embodied other 
-wise without departing from such principles. 
What is claimed is: 
1. A device for cooling a workpiece which is submit 

ted to a treatment, particularly to a vacuum coating, 
65 and which is supported on the outside of a casing struc 

ture with their exterior surfaces exposed for treatment, 
comprising a drum having an expandible cooling jacket 
forming a workpiece engagement surface, the interior 
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of said drum being hermetically sealed, means for di 
recting a coolant into the interior of said drum for cool 
ing the interior of said jacket and for expanding said 
jacket against the workpiece, and an outer grid sup 
porting structure engaged over said jacket for engaging 
the workpiece from the exterior thereof and holding it 
on said drum and limiting the maximum possible ex 
pansion of said jacket. 

2. A device according to claim 1, wherein said cool 
ing jacket comprises a hollow cylinder having an inner 
surface exposed to said coolant and having at least a 
portion comprising a rubber-like elastic material. 
3. A vacuum treatment apparatus for use in a vessel 

having an evacuated chamber, comprising a rotary 
drum adapted to be positioned within the evacuated 
chamber having an end wall at each end and a cylindri 
cal elastic jacket with a portion at each end engaged 
with and sealed to respective ones of said end walls, 
said drum having a shaft with means for rotatably 

10 

15 

6 
of the interior of said jacket and subsequently with 
drawing the coolant from said drum, and holding 
means for holding a workpiece over the exterior sur 
face of said jacket, said jacket being expandible by the 
circulation of said coolant into heat absorbing contact 
with the workpiece, said holding means comprising a 
cage disposed around said jacket having portions en 
gageable with the periphery of a workpiece and expos 
ing the exterior surface of the workpiece for treatment 
and limiting the expansion of said jacket. 

4. A vacuum treatment apparatus according to claim 
3, wherein said drum end walls include inner and outer 
plates clamped together over the respective ends of 
said jackets. 

5. A vacuum treatment aparatus according to claim 
3, including a vessel defining the evacuation chamber 
and a treatment structure located with said vessel 
alongside said jacket in a position to expose the exte 

mounting said shaft on the vessel wall and for circulat- 20 rior of the workpiece to treatment from said structure. 
ing a coolant into the interior of said drum for cooling 
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