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CHAMBER, AT LEAST FOR THE TRANSPORT OF 
WORKPIECES, A CHAMBER COMBINATION, A 
WACUUM TREATMENT FACILITY AS WELLAS A 

TRANSPORT METHOD 

0001. The present invention relates to a chamber accord 
ing to the preamble of claim 1, to a chamber combination 
according to the preamble of claim 2, to a vacuum treatment 
facility according to the preamble of claim 12 as well as to 
a transport method according to the preamble of claim 13. 
0002 For the transport of workpieces, particularly of 
Storage disks, Such as CD's, magnetic or magneto-optic 
Storage disks, in a chamber of a vacuum treatment facility, 
for example, for the treatment of the workpieces by reactive 
or non-reactive vacuum processes, Such as etching pro 
cesses, physical or chemical coating processes with or 
without glow discharge Support, it has been known for a long 
time to provide a plurality of workpiece receiving devices 
which can be rotated jointly about an axis in an alignment 
with provided exterior openings of the chamber. Reference 
can be made in this respect to U.S. Patent Document U.S. 
Pat. No. 3,856,654 or German Patent Document DE-PS 24 
54 544. 

0003) According to U.S. Patent Document U.S. Pat. No. 
3,856,654, it is known to rotate frame-type workpiece 
receiving devices in the chamber about an axis in the manner 
of a carrousel. When a frame containing the workpiece has 
reached the alignment position with the exterior opening of 
the chamber on which a working Station is mounted, the 
workpiece is pushed into the treatment position by means of 
a lifting element which operates in parallel to the axis of 
rotation. This resulted in a three-dimensional displacement 
path for the workpieces, Specifically in two dimensions 
according to the plane of rotation of the carrousel and in a 
third dimension, in parallel to the axis of rotation of the 
carrousel out of the chamber. 

0004 German Patent Document DE-PS 24.54544 sug 
gests a configuration in which the displacement path in the 
third dimension is reduced considerably in order to achieve 
a more compact construction of the facility. For this purpose, 
the workpieces are displaced in the treatment position only 
slightly in parallel to the axis within the framework of the 
Suspension by means of which workpiece receiving frames 
are disposed on the rotating carrousel So that they can be 
displaced in the axial direction. For this purpose, a ram, 
which is mounted to be aligned with the respective exterior 
opening with the treatment Station, engages on the work 
piece holding frame, opposite the treatment chamber. Thus 
the wall of the treatment station mounted to the exterior 
opening of the chamber is completed by means of a part 
rotating with the carrousel. 
0005. In the case of the facilities according to German 
Patent Documents DE-OS 39 12 295, 40 09 603, 3716 498 
and European Patent Document EP-A 0 389 820, this 
principle is also pursued in partially constructive variants. 
0006. However, in the manufacturing processes, particu 
larly of the above-mentioned circular-disk-shaped work 
pieces, it becomes more and more necessary to carry out a 
plurality of individual treatment Steps on a corresponding 
number of treatment Stations. The approach in which the 
Workpieces in the treatment position were lifted only mini 
mally on the transport plane of the workpiece holding 
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carrousel is only a limited remedy in this case because the 
available Space on the chamber with the carrousel is limited. 
0007. It is a first object of the present invention to solve 
this problem based on a chamber with a carrousel-type 
conveyer of the type indicated in the preamble of claim 1. 
0008. The characterizing part of claim 1 of the invention 
achieves this purpose. 
0009. In addition to the plurality of workpiece receiving 
devices-the carrousel-disposed So that they can be rotated 
about an axis, a transport element is provided which can be 
moved out and back at least in one motion component 
radially to the above-mentioned axis in a controlled manner 
and which is disposed in the chamber independently of the 
carrousel. As a result, it becomes possible to particularly 
radially move the workpiece back and forth at given rotating 
positions, Specifically when a receiving device on the car 
rousel is aligned with one of the exterior openings of the 
chamber to be Serviced, with a stroke that can be Selected 
according to the circumstances So that, Starting from the 
carrousel, the workpieces can be conveyed through the 
exterior openings and nevertheless, in the event of an only 
radial movement, the two-dimensionality of the transport 
path is fully maintained and in the event of a movement of 
the transport element that is only partially radial, if desired, 
the extent of the transport movement in the third dimension 
can be Selected arbitrarily. Since the carrousel diameter is 
determined by the size and mainly by the number of its 
Workpiece receiving devices, and the axial dimension of the 
chamber does not affect this possible number, according to 
the invention, the linear Stroke of the transport element is 
placed in a plane of the chamber which is large as a result 
of the number. Thus, without any enlargement of the cham 
ber, Space is available for a long transport Stroke. 
0010 With respect to a second object of the invention, it 
was recognized that it is an additional disadvantage of the 
previously known carrousel transport techniques that addi 
tional elements are provided on the chamber in order 
to-even though partially to a minor extent-transport the 
Workpieces from the carrousel transport plane in the direc 
tion of the respective treatment Stations. The providing of 
Such additional elements particularly Stands in the way of a 
flexible conception of facilities of different configurations 
that is adapted to the requirements because of the fact that 
the interaction of the carrousel and the additional elements 
is aimed at the respective chamber configuration with its 
Specifically provided exterior openings. 

0011) If, for example, in such a configuration of the 
facility, one of the provided exterior openings is not lined up 
with a treatment Station but is closed by means of a cover, 
the additional transport element must nevertheless be pro 
Vided and assigned to this opening in order to be able to use 
the same chamber in a different configuration of the facility. 
0012 Based on these above-mentioned previously 
known chambers, it is an object of the invention to provide 
a chamber in the case of which the mutual physical arrange 
ment of the exterior openings with respect to an axis of 
rotation about which, in this case, at least one workpiece 
receiving device rotates, can be selected arbitrarily within 
wide limits and/or which provides the possibility of being 
able to construct Overall facilities to be extremely compact 
while the efficiency is high. 
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0013 This object is achieved in the German Patent 
Application P 41 17969.2 with parallel applications in 
Europe No. 92 108 771.4, in the U.S. Pat. No. 07/888 111, 
in Japan No. 4-140357. A chamber is described there in the 
case of which the workpiece receiving devices are arranged 
on a transport element which, as a whole, is disposed to be 
driven about the axis in a rotationally movable manner and 
which, in addition, can be linearly moved and moved back 
with respect to this axis. This can significantly increase the 
compactness of treatment facilities of this type if, according 
to the Second aspect of the present invention, an approach 
according to claim 2 is followed which also significantly 
increases the constructive degree of freedom. 
0.014. In a preferred chamber combination according to 
FIG. 3, a chamber according to claim 1 is provided as an 
additional chamber, that is, a chamber comprising the work 
piece receiving carrousel and a radially operable transport 
element which is disposed independently of it. 
0.015. In the case of the latter chamber-the “carrousel 
chamber' whether separately or in the above-mentioned 
combination, it is preferably Suggested according to claim 4 
that the transport element which is disposed independently 
with respect to the plurality of rotatable workpiece receiving 
devices is non-rotatably disposed in the chamber. However, 
it is also definitely possible to arrange this transport element 
rotatably with respect to the axis of the carrousel but 
independently of the latter, whereby, for example, by means 
of Such a transport element, Several exterior openings may 
be Serviced, whereas, in the preferred embodiment accord 
ing to claim 4, one transport element, which is disposed in 
a non-rotatable manner, must be assigned to each exterior 
opening to be Serviced by it. 
0016. In the case of a chamber with the carrousel or in the 
case of a chamber combination with this chamber on the 
latter, or on a chamber combination with a chamber in the 
case of which the transport element is constructed to be 
rotationally movable and linearly displaceable, it is achieved 
according to the approach of claim 5 that a workpiece which 
travels through this chamber toward a treatment and then 
travels back through this chamber from the treatment, 
remains much longer in the chamber on the way there than 
on the way back. As a result, a conditioning of the work 
pieces in this chamber becomes possible before their treat 
ment, Such as a degasification, for the purpose of which the 
mentioned chamber may definitely be heated or another 
pretreatment process may be used. 
0017 Mainly the chamber with the carrousel is preferred 
for this purpose because, in this case, a Significantly larger 
number of workpiece receiving devices may be provided on 
the carrousel than on the chamber on which the transport 
element is disposed in a rotationally movable as well as 
linearly movable manner, Specifically with much lower 
expenditures, if it is considered that the enlargement of the 
carrousel is only a question of the chamber dimension, 
whereas the multiplying of the rotationally and linearly 
movable transport elements results in a significant increase 
of the complexity of the chamber. 
0.018. On the chamber with the carrousel as well as on the 
chamber with the rotationally and linearly moved transport 
element and thus also on the chamber combination, it is 
preferred according to claim 6 to design at least one trans 
port element So that it can be moved out and back at a right 
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angle with respect to the pertaining axis of rotation. This 
consequently maintains the two-dimensionality of the trans 
port path, whether this is in addition to the two-dimensional 
transport path with the carrousel or in addition to the rotating 
movement and thus to the two-dimensional movement of the 
transport element. 
0019. Although it is easily possible to arrange on all 
chambers or chamber combinations described here disk 
shaped workpieces with their disk faces in the respective 
rotating planes, and thus to arrange the workpiece receiving 
devices correspondingly, it is preferred according to claim 7 
to arrange for Such disk-shaped workpieces the workpiece 
receiving device in Such a manner that its receiving Surface 
during the rotation, whether of the carrousel or of the 
transport element, Sweeps over a cylindrical Surface. 
0020. The chamber with the carrousel or a chamber 
combination with this carrousel chamber is also preferably 
constructed according to claim 8. 
0021. As a result, it is achieved in a constructively simple 
manner that the carrousel drive and the drive of the addi 
tional transport element, whether this is a rotational and 
radial drive or only a radial drive, can be separated in the 
chamber in a Space-saving manner. 
0022. The above-mentioned chamber with the carrousel, 
also in the above-mentioned combination, is also preferably 
constructed according to claim 9. 
0023. As a result of the fact that the receiving devices are 
disposed in a radially springy manner, they may, if they are 
aligned to an exterior opening to be Serviced, be placed 
against the opening border by means of the transport ele 
ment until a vacuum-tight closure is achieved, whereby, 
viewed from the interior of the chamber, the workpiece 
receiving device on the mentioned opening is situated out 
Side the chamber while the opening closure is tight, and the 
mentioned workpiece receiving device can therefore be 
serviced from the outside of the chamber by the inserting or 
removing of a workpiece without any undesirable impair 
ment of the atmosphere in the respective chamber. 
0024. Furthermore, controlled holding elements are pro 
Vided particularly on the workpiece receiving devices of the 
chamber with the carrousel according to claim 10, in which 
case it should be explicitly mentioned, however, that Such 
holding elements may also be provided on the workpiece 
receiving device on the transport element which may be 
provided in a rotationally movable as well as in a linearly 
movable manner. 

0025. In a further preferred variant according to claim 11, 
it is provided on the chamber with the carrousel or on the 
chamber with the linearly and radially movable transport 
element of the combination that at least Some of the exterior 
openings are tightly, preferably vacuum-tightly, closable by 
the effect of the at least one transport element. 
0026. In the case of the chamber with the carrousel, this 
is implemented by the at least one transport element which 
can be radially moved out and back, in the case of the 
chamber combination, it is implemented by the rotationally 
movable and linearly displaceable transport element. 

0027) If, in the case of the above-mentioned combination, 
a chamber with a carrousel and one with a linearly and 
rotationally movable transport element are combined, a 
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respective common exterior opening of the chambers is 
closed off tightly, preferably vacuum-tightly, preferably by 
the transport element of one chamber as well as by that of 
the other chamber. 

0028 Depending on the requirement of the atmospheric 
uncoupling of the two chambers, a Sealing may be Sufficient 
by means of a gap Sealing (diaphragm gland) in the Sense of 
a pressure Stage, or both chambers are Separated in a 
Vacuum-tight manner. 

0029. A vacuum treatment facility comprising a chamber 
with a carrousel or with the above-mentioned chamber 
combination is achieved according to claim 12. 

0030 The transport method according to the invention is 
achieved in claim 13 with preferred embodiments according 
to claim 14. 

0031. In the following, the invention will be explained in 
the manner of embodiments by means of figures. 
0.032 FIG. 1 is a schematic longitudinal sectional view 
of a preferred configuration of the facility, in which case the 
invention is implemented with respect of its two objects, 

0.033 FIG. 2 is a partially sectional view of a facility 
according to FIG. 1; 

0034 FIG.2a is a preferred embodiment of a workpiece 
receiving device provided on a chamber on the facility 
according to FIGS. 1 and 2; 

0035 FIGS.3a to 3fare schematic representations of the 
principle of the masking in a preferred implementation; 

0.036 FIG. 4 is a view of the transfer area for workpieces 
with masking elements on a facility according to FIGS. 1 
and 2 in a further embodiment; 

0037 FIG. 5 is a schematic representation of the funda 
mental principle of the masking, 

0.038 FIG. 6 is a schematic and partially sectional view 
of a chamber according to the invention, as used on the 
facility according to FIGS. 1 and 2, for the explanation of 
the fundamental principle of the invention according to one 
of its objects, 

0039 FIG. 7 is a view of another variant of the chamber 
according to the invention analogous to the chamber illus 
trated in FIG. 6; 

0040 FIG. 8 is a partially sectional further implementa 
tion of the chamber combination according to the invention, 
as also implemented on the facility according to FIGS. 1 
and 2 in a modified manner; 

0041 FIG. 9 is a basic view of the chamber combination 
according to FIG. 8 in a further implementation; 

0.042 FIG. 10 is a top view and a partially sectional view 
of a combination of the invention according to FIG. 9; 

0043 FIG. 11 is a schematic view of the fundamental 
principle of the combination according to FIGS. 8 to 10 and 
according to FIGS. 1 and 2; 

0044 FIG. 12 is a schematic view of a further develop 
ment based on a combination according to FIG. 11; 
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004.5 FIG. 13 is a view of a further development based 
on the variant of the chamber combination according to 
FIG. 12; 

0046 FIG. 14 is a partially sectional view of another 
embodiment of a chamber for a combination according to 
the invention; 

0047 FIG. 15 is a view of the definition of graphic 
symbols for different types of chambers. 
0048 FIG. 16 is a view of embodiments of configura 
tions of the facility or chamber combinations with a modular 
construction of at least one of the chambers according to the 
principle of the chambers of FIGS. 1 and 2. 
0049 FIG. 17 is a schematic top view of another pre 
ferred configuration of the facility in a modular construction; 
0050 FIG. 18 is a schematic lateral view of the facility 
in the configuration according to FIG. 17. 
0051 First, by means of FIGS. 1, 2, 2a, a configuration 
of the facility is to be described which is currently preferred 
and which comprises the approach according to the inven 
tion. For reasons of clarity, FIG. 1 is more schematic than 
FIG. 2. Identical reference numbers are used in FIGS. 1 to 
2a. 

0052 The facility comprises a first chamber 1 and a 
Second chamber 2 which communicate with one another by 
way of a connecting opening 4. The first chamber 1 is 
constructed as a buffer chamber and has a feeding and a 
removal opening 6 (FIG.2)-lock-type pass-through open 
ing-which can be locked in a Sealing manner by means of 
a driven feeding and locking plate 8. A rotary drive 10 is 
provided which is disposed centrically on the housing of the 
first chamber 1 and drives a carrousel 14 by way of a drive 
shaft 12. The carrousel 14 comprises a transfer plate 16, on 
which, by way of leaf springs 18 (see also FIG. 2a) 
receiving devices 20 are arranged for circular-disk-shaped 
Workpieces 22. Because of the leaf Spring Suspension, the 
receiving devices 20, as illustrated in FIG. 1 at S, can be 
bent out in a radially Springy manner. 
0053. The eight receiving devices 20 provided on the 
carrousel 14 are designed essentially as a frame, as indicated 
particularly in FIG. 2a. In the perpendicular view with 
respect to the dimensional Surface of the workpieces 22, they 
have a reach-through opening 24 as well as a holding 
mechanism 26 for the workpieces 22 above the reach 
through opening 24 which acts in the manner of tongs and, 
for reasons of clarity, is entered only in FIG.2a. Because of 
the edge-side arrangement (FIG. 2a) of the leaf springs 18, 
the reach-through opening 24 remains free. 
0054 The workpieces in this case, storage disks have 
a center opening 28. As a result of the Step-by-Step rotating 
of the carrousel 14, the receiving devices 20 are rotated 
Sequentially over the openings 4 and 6 of the chamber 1. 
0055 As illustrated particularly also in FIG. 2, a bearing 
base 29 which, with respect to the axis A of the carrousel 
14 in chamber 1, is mounted rigidly opposite the transfer 
device 16 on the housing of the chamber 1. Two plates 30a 
and 30b, which can be slid in and out radially independently 
of one another, are arranged on this bearing base 29 and are 
correspondingly aligned with the two openings 4 and 6 
which are, for example, provided here. With respect to 
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Vacuum technology, the driving elements for the plates 30a 
and 30b, are sealed off or shut off by means of bellows 32a, 
b. As illustrated schematically in FIG. 1, pneumatic control 
pipes 34a and b are guided into the block 29. As indicated 
schematically by reference number 36 in FIG. 1, the cham 
ber 1 has a pump connection 36 for its conditioning, and may 
possibly also have gas connections. 

0056 By means of the principle of the carrousel with a 
plurality of receiving devices 20 for workpieces and the 
radially acting plates 30 implemented on the chamber 1, it 
is achieved-as illustrated-that a higher number of work 
pieces is contained in this chamber than handled momen 
tarily by the provided openings, which results in the impor 
tant advantage that the workpieces which are momentarily 
not manipulated with respect to the mentioned openings may 
be conditioned in this chamber and, in particular, may be 
degasified. This may also be promoted by heating or other 
known pretreatments. 

0057. It is another advantage that the handling of the 
Workpieces with respect to the above-mentioned openings 
takes place in the same plane in which the workpieces are 
rotated in chamber 1 by means of the carrousel. This opens 
up the possibility of constructing an overall facility with the 
chamber 1 and additional chambers arranged on its open 
ings—whether these are additional transport or distributing 
chambers, or treatment chambers or lock-type pass-through 
chambers-in a modular, compact and also radial manner 
and therefore flat, if desired. 

0.058 Naturally, when looking at it separately, more than 
two openings may be provided on the chamber 1 and may be 
Serviced radially by correspondingly arranged plates 30. In 
this case, the Simplicity of the construction is maintained 
because the carrousel is very easy to drive and the radial 
manipulating movements may be controlled from a Station 
ary center, whereby this control also becomes much simpler 
than in cases in which the rotating movement and the axial 
movement are coupled. However, while maintaining this 
Simple construction, it is in principle also possible to rotate 
the base 29 with the plates 30 in a driven manner about the 
axis A, but independently of the carrousel 14. Thus, more 
openings can be serviced with fewer plates 30. This is 
particularly applicable when the openings do not have to be 
tightly closed, as, for example, when the Sealing by means 
of diffusion gap Sealing devices is Sufficient for a considered 
application. 

0059. In the case of the construction illustrated here, the 
opening area at the opening 6 is used as an actual inlet and 
outlet lock for workpieces, while the chamber 1 is actually 
used for the conditioning of workpieces brought in from the 
atmosphere before they are transported through opening 4 
toward a treatment Station in a manner that will be described 
in the following. 

0060. The function of the workpiece supply and removal 
through the opening 6 which is constructed as the actual lock 
will now be explained on the basis of the specifically 
illustrated configuration of the chamber 1. 
0061. By rotating the carrousel 14 in the direction entered 
as S. in FIG. 2, when the plate 30a is moved back and 
naturally, when the feeding/locking plate 8 is Sealingly shut 
by way of sealing devices 38, a receiving device 20 is rotated 
into the opening area, for example, with a finished work 
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piece. Then, by means of the plate 30a, against the effect of 
the Springs 18, the concerned receiving device 20 is placed 
with the Sealing devices 40 Sealingly against the wall of the 
chamber 1, in which case Sealing devices between the 
receiving device 20 and the plate 30a, which are not shown, 
ensure the vacuum-tight Shutting of the opening 6 with 
respect to the chamber 1. 
0062. After the release of the holding mechanism 26, the 
Workpiece 22 is, for example, magnetically, pneumatically 
or mechanically taken over by the feeding/locking plate 8 
from the receiving device 20 under the effect of an actuating 
ram, as illustrated in FIG. 2a at S. While the tight closure 
of plate 30a by way of receiving device 20 on the wall of the 
chamber 1 is maintained, the feeding/shutting plate 8 may 
now be lifted off, the treated workpiece is removed from it 
and a workpiece is inserted that is to be newly treated. The 
plate 8 is now again Sealingly shut with the new workpiece 
to be treated; on the now vacant receiving device 20, the 
holding mechanism takes over the new workpiece to be 
treated, whereupon the plate 30a is moved into the return 
motion position which is shown by an interrupted line in 
FIG. 2. The carrousel is therefore free to continue to rotate 
one Step farther into direction S. 
0063 As illustrated by an interrupted line at 42 (FIG. 2), 
the opening 6 may be connected with a pump 42 by way of 
a pump connection when maximal purity requirements exist 
with respect to the atmosphere in the chamber 1. In view of 
the extremely Small Volume of the opening area 6 acting as 
the pass-through lock, however, the dilution ratio provided 
by the volume in the opening area 6 to the volume of the 
chamber 1 may be Sufficient for normally ensuring Sufficient 
purity of the atmosphere in the chamber 1. 
0064. As mentioned above, the plate 8 may be con 
Structed as a transport plate and may be part of a transport 
mechanism in an additional chamber flanged to opening 6, 
or a transport mechanism of a different type can feed 
Workpieces through the opening 6 to the carrousel 14 or 
remove them from there. In addition, it is also easily possible 
to provide, for example, in radial position B, a removal 
pass-through lock which may have, for example, an identical 
construction as the one described in connection with the 
opening 6 and to feed the workpieces to the chamber 1 and 
remove them from it in two different areas. 

0065. As mentioned above, more than two plates 30 may 
be provided in order to Service a corresponding number of 
openings provided in the chamber 1-in an extreme case, a 
number that corresponds to the number of provided receiv 
ing devices 20. 
0066. As illustrated in FIG. 2, the transport path for the 
workpieces from their feeding into the chamber 1 to their 
delivery from the chamber 1 toward a treatment station is 
much longer than the transport path from a treatment Station 
back into the chamber 1 and from there to the delivery of the 
Workpiece from the chamber 1. In principle, when chamber 
1, whatever its design may be, is utilized as a conditioning 
chamber for workpieces before their treatment, the transport 
path for workpieces from a feeding opening to a delivery 
opening for workpieces to be treated is Selected to be longer 
than the transport path for treated workpieces from a respec 
tive receiving opening to a respective delivery opening, even 
if the feeding/delivery openings are combined, as illustrated 
in FIG. 2, for example, in the shape of inlet/outlet pass 
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through locks. As a result, the dwell time of the workpieces 
in chamber 1 as the pre-chamber is extended during which 
the workpieces may emit water vapor and gas. The work 
pieces are therefore prepared (conditioned) for Subsequent 
treatment Steps. This is particularly important in the case of 
materials which have a high gas or water absorption, as, for 
example, plastic materials which are normally used for 
Storage disks. An excessive gas evolution from the work 
pieces on the processing Stations can therefore not be 
tolerated because, as a result, the coating of the workpieces 
may become unserviceable. 
0067. In the following, chamber 2 and its interaction with 
chamber 1 will be discussed. 

0068. In chamber 2, a transport star 44 is provided which 
comprises, for example, Six transport arms 46 and which is 
driven by means of a drive 48 by way of shaft 50 in a 
rotating manner. On the end, plates 52 are arranged on the 
arms 46 which can be driven radially forward and backward 
by means of driving elements which are Sealed off in a 
Vacuum-tight manner. By way of the opening 4, the plates 52 
can be Swivelled to chamber 1, on the one hand, as well as 
to one or several additional opening(s) 54, at which, as in the 
illustrated example, one or several treatment Station(s) may 
be arranged and/or additional transport chambers or lock 
type pass-through chambers. In the illustrated embodiment, 
one treatment chamber 56 is provided. 
0069. In the following, the transfer of workpieces from 
chamber 1 to chamber 2 will be explained. For their surface 
treatment in a treatment position downstream of the opening 
4, that is, in the moving direction of the workpieces behind 
the opening 4, the workpieces must be covered in desired 
Surfaces areas. In the case of Storage disks, which is dis 
cussed here, their center area around the opening 28 as well 
as their peripheral area must be covered at at least one of the 
treatment Stations. 

0070. In a manner that will be described in the following, 
the central masking is ensured by a loosely Supplied mask 
ing element for each workpiece to be treated, which masking 
element, as described in the following, will be applied 
before the treatment of the workpieces and will be removed 
from them after the treatment. The masking elements 58, 
which are applied to the workpieces returned on the plates 
52, after their treatment, are removed in the area of the 
opening 4 from these already treated workpieces and are 
applied to a workpiece which is newly brought on the plate 
52 in the chamber 2 and which is brought Subsequently into 
the treatment position by means of the rotation of the 
transport Star 44. For this purpose, a Solenoid is arranged 
centrically on the non-rotatable plate 30b of chamber 1. 
0071. In the rotating directions, which is illustrated, for 
example, in FIG. 2, a disk-shaped workpiece 22 of the 
addressed type is transported into the position opposite the 
opening 4 shown in FIG. 1. The corresponding plate 52 is 
placed by means of Sealing devices 62 tightly against the 
bordering of the opening 4. The workpiece 22 which is 
astride on it and is held by a magnet 64, preferably a 
permanent-magnet, is pushed into the opening 4 in this 
manner. During the rotating movement of the plate 52 about 
the shaft 50 or A 44, a receiving device 20 without any 
Workpiece, thus an empty receiving device 20, remains 
positioned above opening 4. In this case, the plate 30b 
presses this empty receiving device 20 by way of Sealing 
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devices 66 and sealing devices 68 tightly onto the bordering 
of opening 4 on the Side of chamber 1, So that, during the 
rotating movement of the transport Star 44, the two chambers 
1 and 2 are separated in a Sealing manner, if necessary, in a 
Vacuum-tight manner. 

0072. When now, the plate 52, when it is positioned, 
ensures this separation by means of the Sealing devices 62 on 
the side of the chamber 2, the Solenoid 60 on plate 30b is 
activated, the masking element 58 made of the magnetic 
material is gripped and, by the withdrawal of the plate 30b, 
is disengaged from the workpiece 22 and the plate 52. By the 
actuating of a ram, which is illustrated schematically in FIG. 
1 at reference number 70, the holding mechanism 26, 
according to FIG. 2a, in the receiving device 20, grips the 
treated workpiece 22. After the withdrawal of the plate 30b 
with masking element 58, which is magnetically held on it, 
the carrousel 14 is rotated by one Step in the direction S, 
whereby a receiving device 20, which is loaded with a 
Workpiece that is not processed, is rotated over the opening 
4. The previously treated workpiece from which the masking 
element was removed is now situated by means of its 
assigned receiving device 20 according to FIG. 2 in the 
angular position B. By advancing the plate 30, still with the 
previously received masking element 58, the latter is applied 
to the newly Supplied workpiece 22. By means of the Sealing 
devices 66 and 68 on the now newly pushed-in receiving 
device 20, the Separation of the chambers is ensured again. 

0073. The solenoid 58 will now be deactivated, whereby 
the magnet 64 pulls the masking element 58 with the 
workpiece to the plate 52 and holds it. By means of the ram 
70 which is constructed tightly-preferably vacuum-tightly 
(bellows) the holding mechanism 26 is released for this 
purpose. 

0074 Thus, the workpiece is now disposed on the plate 
52 in a masked manner. The receiving device 20 is empty 
and is ready to receive a treated workpiece in the next cycle. 
The freshly loaded plate 52 is moved back; the separation of 
the chambers is ensured by plate 30b and the empty receiv 
ing device 20. By means of the rotation of the transport star 
44, the just loaded workpiece is, on the one hand, rotated 
farther toward its treatment position; on the other hand, an 
already treated workpiece is rotated in position opposite the 
empty receiving device 20. The sealing device 68 is, for 
example, arranged on the receiving aevice 20 and, in the 
case of the contact against the opening 6 illustrated here, it 
has a lock-tightening task. Like the Sealing device 68, the 
Sealing devices 66 and/or 62 may also be constructed as 
diffusion gap Sealing devices if, in the case of less difficult 
treatment processes, a vacuum-tight Separation between the 
chambers 1 and 2 is not required or, for example, treatment 
and/or transport chambers, which are connected behind the 
chamber 2, have separate Separating elements and condi 
tioning devices. 

0075) When one arm 46 of the transport star 44 respec 
tively is positioned opposite a treatment Stations or the 
opening leading to it, Such as 54, its plate 52 is advanced 
and, for example, and if necessary, is placed by means of the 
Sealing devices 62 against the bordering of the opening 54. 
The surface treatment of the masked workpiece 23 will now 
take place, either, for example, by an etching process or a 
coating process. In the illustrated embodiment for Storage 
disks, the peripheral masking is implemented while it is 
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mounted by means of a masking ring 72 stationarily on the 
treatment station 56, which ring may be constructed to be 
Springy. However, it is easily possible, if required, to handle 
also peripheral or other masking elements in principle in the 
Same manner as the central masking element 58, which will 
be explained by means of FIG. 4. 

0.076 AS mentioned above, several treatment stations 
may also be provided on the chamber 2 and/or certain ones 
of the provided openings may lead out into additional 
transport or distributing chambers or additional lock cham 
bers. As illustrated schematically at reference number 74, in 
the case of the illustrated facility, chamber 2 may also be 
evacuated and conditioned Separately. 

0077. The control lines for the drive of the plates 52 are 
guided (not shown) through the shaft 50 of the star 44. 
0078. As not illustrated in FIGS. 1 to 2a, the masking 
elements 58, when used up by means of the treatment; for 
example, when after Several passes, their coating has 
become too thick, are no longer returned into the chamber 2, 
but are no longer lifted off, for example, with the plate 30b, 
but are moved out while remaining on the treated workpiece. 
Since this is preplanned, an untreated workpiece which was 
newly fed, as described above, by means of the receiving 
device 20, is fed into the chamber 1 already provided with 
a masking element 58, whereby the used-up masking ele 
ment 58 is replaced. 

0079 The present invention was illustrated by means of 
a preferred special embodiment according to FIGS. 1 to 2a. 

0080 FIG. 3 illustrates in a basic manner how the 
eXchange of masks takes place between the two transport 
elements when the respective concept according to FIGS. 1, 
2, 2a is followed. 

0081. According to FIG.3a, two chambers 80 and 78 are 
separated by the partition 76 with the opening 82. In each 
chamber, a transport device is arranged which, in this case, 
is schematically illustrated as a belt conveyor 84 and 86. On 
each of the conveyors, controllable holding elements for the 
Workpieces 88 are provided, as illustrated Schematically at 
reference number 90. The transport direction of the work 
pieces 88 toward the treatment position takes place from 
chamber 78 into chamber 80, as illustrated by ss. The 
operation of the facility will now be started. 

0082) According to FIG. 3a, the transport device 84 is 
empty in this case, while, by means of the transport device 
86, workpieces 88 are supplied together with the masking 
elements 92 constructed as Separate parts, in the direction 
indicated by means of S. The first Supplied workpiece No. 
1 is conveyed by way of opening 82 and, as illustrated in 
FIG. 3b, is pushed by means of the transverse transport 
element 94, for example, in the form of a ram, from the belt 
conveyor 86 through opening 82, into the conveyor 84. The 
conveyor 84 will now according to FIG. 3b be moved along 
in Steps in the direction S, which was indicated as an 
example. 

0.083. This operation continues until the cyclically circu 
lating conveyor 84 is completely loaded with workpieces, of 
which Some are already treated. In this case, until then, the 
conveyor 86 had always been emptied in the transport 
direction downstream of the opening 82. 
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0084 in workpieces can be applied to the conveyor 84. 
After its treatment, the workpiece No. 1 will now, in the 
conveying direction, downstream of the opening 82, appear 
again in front of the opening 82 according to FIG. 3c. 
Workpiece No. (n+1) on the conveyor 86 is now supplied 
without the masking 92. As indicated by the transition to 
FIG. 3d, by means of the transverse conveying element 94, 
on the one hand, the treated workpiece No. 1 is transferred 
from conveyor 84 into conveyor 86 and, on the other hand, 
the masking element 92 is lifted off workpiece No. 1. 
Subsequently, the conveyor 86 is moved one step farther in 
the direction S. This results in the situation indicated in 
FIG. 3e: The treated workpiece No. 1 is conveyed to a 
delivery from chamber 78, while now workpiece No. (n+1) 
is disposed above the opening 82. By means of the trans 
verse transport element 94, the masking element 92, which 
has already carried out one revolution from opening 82 to 
opening 82 through chamber 76, is applied to the untreated 
workpiece No. (n+1) and, as illustrated in FIG. 3f, this 
Workpiece is transferred from conveyor 86 through opening 
82 into conveyor 84. 
0085 Thus the workpiece receiving device on conveyor 
86 is vacant, whereby the cycles according to FIGS. 3(c) to 
(f) can now be repeated. 
0086. By means of a schematically illustrated cut-out 
with the opening 4 on the facility according to FIG. 1, FIG. 
4 shows another development of the facility in which also 
peripheral masking elements 58p as well as the above 
described masking element 58 are exchanged. The plate 52 
with the sealing devices 62 carries in the illustrated embodi 
ment-which must not necessarily be coupled with the 
above-mentioned masking concept—a vehicle plate 52a 
which is held magnetically, preferably by means of perma 
nent magnets 64a, on the plate 52. 
0087. The vehicle plate 52a, in turn, carries peripheral 
magnets 64 on the side of the plate 52 as well as the central 
magnet 54. As described above, a receiving device 20 with 
its Sealing devices is driven by plates 30, with Sealing 
devices 66 against the bordering of the opening 4. Solenoids 
60, for the peripheral masking element 58 p and 60 for the 
central masking element 58 are provided on plate 30. By 
means of the magnets 60, the transfer of the peripheral 
masking element 58p is carried out analogously to the 
above-described transfer concerning the masking element 
58. 

0088. The vehicle plate 52a may by a workpiece adapter 
plate which is in each case exchanged corresponding to the 
Workpieces 22 to be treated. Together with the respective 
Workpiece 22, it travels through at least a portion of the 
Workpiece transport path. AS illustrated Schematically, if the 
vehicle plate 52a is provided, the holding mechanism 26 will 
be applied to the latter. 
0089 For illustrating the general aspects of the described 
masking process and of the facility, FIG. 5 shows its 
fundamental principle. AS outlined Schematically, on a con 
veyor 100, workpieces 102a without masking are fed to an 
application Station 104 which operates along the conveyor 
100 and therefore the moving path B of the workpieces 102 
and which is fed with loose masking elements 108 from a 
hopper 106. On the outlet side of the application station 104, 
that is, the station at which the masking elements 108 are 
applied to the workpieces 102a, the workpieces 102b, which 
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are now provided with the masking element 108, are trans 
ported to one or Several treatment Stations, which are rep 
resented in general in FIG. 5 by the vacuum surface 
treatment arrangement 110, in which the mentioned work 
pieces 102b are Surface-treated on one Side or two Sides or 
on all sides. On the delivery side of the arrangement 110, the 
now treated and Still masked workpieces 102 are guided to 
a removal Station 112 operating along the moving path B of 
the workpieces and leave the removal Station 112 as treated 
workpieces 102c without any masking element 108. The 
masking elements 108 removed at station 112 are either fed 
back to the application Station 104 or, if they are used up 
after several return cycles because of the effect of the 
treatment arrangement 110, are withdrawn from circulation, 
as indicated at reference number 114. This takes place by 
means of a Schematically illustrated controlled Selection unit 
116. 

0090 FIGS. 6 and 7 will illustrate the generally valid 
principle of the transport technique as implemented in the 
preferred facility according to FIGS. 1 to 2a in chamber 1. 
0091. According to FIG. 6, in the transport chamber 120, 
which by itself and/or by means of at least one of the at least 
two provided chamber openings 122 can be conditioned 
with respect to vacuum technology, a carrousel 124 is 
provided which, as indicated at reference Symbol, is driven 
in a controlled manner to carry out rotations. Holding 
elements 125 of any type which may be controlled, if 
required, are provided for workpieces 126 on the carrousel. 
0092 According to the development according to FIG. 6, 
for example, disk-shaped workpieces 126 are held and 
trnsported on the carrousel 120 in such a manner that their 
disk Surfaces, during the rotation about the axis of rotation 
of the carrousel 124, grip a cylindrical Surface. Pushing 
elements 128 are provided which, in a preferred variant, can 
be moved out and returned while being radially controlled in 
a non-rotatable manner with respect to the axis of rotation 
As of the carrousel 124. If they are non-rotatable, their 
number is equal to the number of openings 122 in the 
chamber 120 which they are to service, which number, 
however, does not absolutely have to be equal to the total 
number of openings provided on the chamber 120 through 
which the workpieces travel. 
0093. The carrousel 124 is preferably driven in steps to 
carry out rotations So that in each case one receiving device 
125 respectively is aligned to one chamber opening 122 to 
be serviced, whereupon, by means of the pushing element 
128, which is fixedly assigned to the mentioned chamber 
opening 122, the positioned workpiece 126 is delivered in 
the direction out of chamber 120 or, reversely, a workpiece 
is returned or moved in through the mentioned opening 122 
from the outside of chamber 120. 

0094. As illustrated, more workpieces 126 can be inter 
mediately Stored on Such a transport chamber 120 in an 
atmosphere that is conditioned in a targeted manner, than 
pushing elements 128 are provided. The rotating movement 
about the axis 124 and the radial movement, as carried out 
by means of the pushing elements 128, is Separated, 
whereby the implementation of the corresponding drives and 
control lines is simplified significantly. 
0095) An optimal flat chamber 120 is obtained because of 
the fact that the required rotating movement of the carrousel 
as well as the radial movement of the pushing elements take 
place in one plane. 
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0096. However, the latter characteristic is not absolutely 
necessary but preferred. It is definitely possible to arrange 
the pushing elements 128 with respect to the axis A at an 
oblique angle, as indicated by an interrupted line in FIG. 6 
and to correspondingly provide the holding devices on the 
carrousel as well as the openings in the chamber 120. 
Furthermore, it is also possible to provide, on the carrousel 
illustrated in FIG. 6, as illustrated by an interrupted line, 
Viewed in the axial direction A, two or more layers of 
Workpieces and to Service, by means of pushing elements 
128 staggered in this axial direction, chamber openings 122 
or even, as illustrated by means of V, to continue to provide 
the provided pushing elements 128 in a non-rotatable man 
ner but to be shiftable in the axial direction in a controlled 
manner. As illustrated by 2a in FIG. 6, it is definitely 
possible to also rotate by means of a separate rotary drive, 
the pushing elements 128 about the axis A2, as indicated 
by an interrupted line at reference number 128. AS recog 
nizable by a perSon Skilled in the art, a plurality of possi 
bilities exist of modifying the transport principle imple 
mented on the chamber 120 or 1 according to FIG. 1 - 2a 
corresponding to the respective requirements. 

0097. Of this plurality of now existing possibilities, 
another possibility is illustrated in FIG. 7 which permits a 
Significant reduction of the overall height of the transport 
chamber 120. In this case, the carrousel 124 is constructed 
Such that the Smallest workpiece dimension-when these 
Workpieces 126 are disk-shaped, the dimension of their 
thickness-is disposed in parallel to the carrousel axis 124. 
The pushing elements 128 are constructed analogously to 
FIG. 6, and the provided openings 122a become slots. 

0098. In the following, the general aspects of the con 
struction of chamber 2 will be discussed as well as the 
concept of the construction of the facility, while using in 
each case at least one chamber according to the concept of 
chamber 1 and of chamber 2. 

0099 FIG. 8 shows a cross-sectional representation of 
another embodiment of a chamber 2 according to FIGS. 1, 
2. It comprises a driving motor 130 on whose axis A and 
drive shaft 133 at least one transport arm 135 is fastened 
With an axis. As that is at an angle, for example, at an angle 
of 45 with respect to the axis A. When, by means of the 
motor, the drive shaft 133, as illustrated at reference symbol 
2, is driven to carry out rotations, the transport arm or arms 
135 Sweep over a conical Surface, in this case, for example, 
a 45 cone opening angle. In FIG. 7, the chamber Khas two 
openings to be Serviced. A first opening 137 is, for example 
and as illustrated, constructed directly as a lock-type pass 
through opening. In this case, another chamber 180, which 
may be constructed, for example, according to the principle 
of the chamber according to FIGS. 5, 6, may possibly not 
have any pass-through. It comprises a frame 139 and a frame 
141 which can be moved up-and down is flanged onto to it. 
A Sealing frame 142, which determines the pass-through 
Volume 143, is situated with a normal line A inside this 
driven frame 141 which can be moved up and down. The 
lock-type pass-through opening 137 also comprises a cover 
145 which is, for example, linearly shiftable in the direction 
X. It is naturally also possible that it can be swivelled about 
an axis that is perpendicular in FIG. 7, for the purpose of an 
opening and closing. In its closed illustrated position, it is 
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placed in a Sealing manner on the Sealing frame 142 by 
means of the lowering of the intermediate frame 141 in the 
direction y. 
0100 Thus, the lock-type pass-through opening 137 is 
sealed off with respect to the environment U. 
0101. On its end, the transport arm 135 carries a plate 149 
as the Supporting part, on which a workpiece rests that is to 
be treated and which in the illustrated embodiment is a 
storage disk 151. As illustrated by an interrupted line, on the 
transport arm 135, the plate 149 can be moved back from its 
seat (entered in the drawing) on the Sealing frame 142 
toward the axis A and thus the lock can be opened on the Side 
of the transport device. The plate 149 does not have to rest 
tightly against the frame 142 if an atmosphere does not have 
to be maintained in the chamber K which must meet the 
highest requirements with respect to purity. By means of the 
transport arm, the workpiece 151 is transported by the 
rotation of the shaft 133 by means of the motor 130 to the 
second illustrated opening 157. The radial driving mecha 
nism on the transport arm 135, whose construction actually 
does not affect the present invention and which can be 
implemented in many different fashions by a perSon skilled 
in the art, is provided-and this is important-directly on 
the rotatable transport arm and is Sealed off by means of 
bellows 153 in a vacuum-tight manner with respect to the 
environment in the chamber K. By the rotation of the 
transport arm 135, the workpiece 151, specifically, the disk, 
is transported into the area of the second opening 157. The 
opening 157 determines the normal Surface line As, of the 
opening. From the approach position Q, which is illustrated 
by an interrupted line, the transport plate 149 with the 
workpiece 151 is lifted back into the position illustrated by 
a Solid line by means of the mentioned, for example, 
pneumatic lifting mechanism on the arm 135 So that the plate 
149 will now be placed against the edge of the opening 157 
in a Sealing manner. 
0102. With respect to the environment U, the chamber K 
is preferably constructed in a vacuum-tight manner. Depend 
ing on its usage (not shown), devices are provided on the 
Stations coupled to the openings of the chamber K and/or of 
the transport chambers and/or on chamber Kitself and/or on 
the lock-type pass-through opening 137, in order to adjust 
respective atmospheres in a targeted manner; that is, evacu 
ation connections and/or gas inlets are provided there. FIG. 
8 illustrates a pump connection 160 for chamber K and 
possibly the lock-type pass-through opening 137. 
0103) When the chamber is constructed Such that all 
chamber openings are Sealingly closed by one of the pro 
vided arms 135 respectively, this results in the possibility of 
providing the respective atmospheres in the treatment Sta 
tions and/or transport chambers and/or lock-type pass 
through Stations, which are assigned to the openings, inde 
pendently of that in the chamber K. However, in certain 
cases, it may definitely be Sufficient to provide a common 
atmosphere for at least another chamber or Station and the 
chamber K, whereby then, for example, only chamber K 
must be conditioned or evacuated, as illustrated, for 
example, in FIG. 8, the lock-type pass-through opening 135 
together with the chamber K. 
0104 FIG. 9 is a partial sectional view of a chamber 
according to the principle of chamber 2 in FIGS. 1 to 2a, in 
which the arms 135 project perpendicularly from the shaft 
133 of the motor 130, whereby =90°. 
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0105 FIG. 10 is a top view of the chamber which is part 
of a facility in the configuration according to FIG. 9. The 
Same reference Symbols mark identical components. For 
example, six transport arms 135a to 135fare arranged about 
the axis A, analogously to FIG. 9, and service alternately, for 
example, a lock-type pass-through Station 158 for the feed 
ing and delivery of disks 151 and a transport chamber 158b 
with stations 158b, additional five chambers or treatment 
stations through openings 157a to 157e. 

0106 The opening 157b is assigned, for example, to a 
transport chamber 158b with the carrousel and pushing 
elements, analogously to chamber 1 or those explained by 
means of FIGS. 6 and 7. This chamber 158 is connected 
with additional treatment Stations and/or additional transport 
Stations. The opening 157c, in turn, is connected, for 
example, with another chamber 158c of the type according 
to chamber 2 of FIG. 1 and as further explained in connec 
tion with FIG. 8; the latter is in turn connected with other 
treatment and/or transport and/or lock-type chambers. The 
illustrated configuration of the overall facility only has the 
purpose of furnishing an example of the flexible and modu 
lar manner in which facilities can be combined with cham 
bers of the type according to chamber 1 of FIGS. 1 to 2a 
and/or of the type of chamber 2 of FIGS. 1 to 2a. This 
flexibility will be discussed further, in which case the 
chamber type symbols are used in FIG. 10 which will be 
defined in the following. 

0107 FIG. 11 is a schematic view of the fundamental 
principle of chamber K which was explained by means of 
FIGS. 1, 2, 8 to 10. The entered three openings 157, for 
example, are Serviced by means of the, for example, three 
transport arms 135a to 135 shown here which rotate about 
the axis A. The chamber K is bordered by the schematically 
entered boundary 159. During its rotation 2, the transport 
device Sweeps over a conical Surface with an opening angle 
and services the openings 157 which determine the normal 
Surface lines 157. The latter are directed in the direction of 
surface lines of the Swept-over cone. The openings 157 are 
Situated on a great circle of the Swept-over conical Surface; 
that is, they all have the same distance from the apex S of 
the cone swept over by the arms 135. 

0.108 FIG. 12 illustrates another possibility. In this case, 
on the illustrated cone 161 swept over by the arms 135, 
openings are situated on one great circle 163 and others, 
only one of which is shown, are situated on the great circle 
165. The normal lines As of the opening Surfaces point in 
turn into the direction of the lines of the envelope of the cone 
m. In order to service the openings 157 which are situated 
on different great circles 163, 165, the arms 135, as illus 
trated Schematically at reference number 167, can be length 
ened and Shortened in a driven manner, for example, by way 
of a pneumatic telescope drive, covered, for example, by 
means of the bellows not shown here, analogous to the 
bellows 153 of FIG. 8. This makes it possible to arrange 
openings 157 not only on a great circle, as in the case of the 
chamber according to FIGS. 8 to 10, but preferably azi 
muthally-staggered, on Several great cone circles. 

0109. In a further development of the chamber Kaccord 
ing to FIG. 13, the arms 135, illustrated again at reference 
number 167, can also be moved out and moved back and 
carry a transport plate 149a. In addition, the cone angle can 
be adjusted in a driven manner So that a Sweeping-over 
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cones with different opening angles may take place. Thus, 
arbitrarily arranged openings 157 may be serviced within 
wide ranges. Also, the carrier plate 149a is disposed at an 
angle B-90 on the respective arm 135 and, as illustrated at 
p, can be rotated about the arm axis Ass. The cone angle 
adjustment, as well as the moving-in and moving-out of the 
arm as well as the rotation at p take place in a controlled 
driven manner, whereby Such an arrangement makes it 
possible to service the openings 157 which are virtually 
arranged arbitrarily with respect to Space. The boundary of 
chamber K is indicated by an interrupted line. 

0110. According to FIG. 14, the arms are constructed and 
disposed in Such an L-shape that they are situated in parallel 
to the axis of rotation A. If the axis or axis of rotation A is 
perpendicular, this has the important advantage that work 
pieces do not have to be held on the plates 149. The drives 
for the movement V of plates 149 are situated inside the 
bellows 153. 

0111. The following chamber types will now be defined 
and, for a graphic simplificatior, are shown in FIG. 15 with 
the abbreviations defined here: 

0112 1. Feeding and Delivery Lock-Type Pass-Through 
Chamber (EASK) 
0113. A lock-type pass-through chamber by means of 
which workpieces may be transported through in both 
directions. 

0114 2. Feeding Lock-Type Pass-Through Chamber 
(ESK) 
0115) A lock-type pass-through chamber at which work 
pieces are passed through only in the direction of their 
Vacuum Surface treatment. 

0116 3. Delivery Lock-Type Pass-Though Chamber 
(ASK) 
0117. A lock-type pass-through chamber by means of 
which workpieces can be transported through only in the 
direction away from the vacuum Surface treatment. 

0118 4. Treatment Chamber (BEAK) 
0119) A chamber in which workpieces are surface 
treated, for example, abraded, coated, cleaned, heated, 
cooled, etc. 

0120) 5. 
(RAKAK) 

Radially Serviced Carrousel Chamber 

0121 A transport chamber of the type illustrated and 
explained by means of chamber 1 in FIGS. 1 and 2 as well 
as in FIGS. 6, 7. 

0122) 6. Radially Serviced Star-Type Rotating Chambers 
(RADK) 
0123. A chamber of the type of chamber 2 of FIG. 1 and, 
as further illustrated and explained in connection with FIGS. 
8 to 14. 

0124 7. Transport Chamber (TR) 
0.125. A chamber in which workpieces are shifted 
between at least two openings, which includes chambers 
EASK, ESK, ASK, RAKAK and RADK, but especially also 
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chambers with different transport mechanisms than those 
shown and described with respect to chambers RAKAK and 
RADK. 

0.126 FIG. 16 illustrates several configurations of facili 
ties, wherein at least one of the chambers is a RAKAK or 
RADK chamber. This demonstrates that, by means of the 
two chamber types as well as other known chambers, 
arbitrary modular System configurations can be combined 
with the highest flexibility with or without the integration of 
the masking concept according to FIG. 5. The approach 
according to the invention is particularly Suitable for the 
treatment of magneto-optical Storage disks. 
0127 FIGS. 17 and 18 schematically illustrate in a top 
View and a lateral view respectively a further preferred 
configuration of the facility. It comprises the chamber 2, as 
explained particularly by means of FIGS. 1 and 2 as well as 
the chamber 1 which is also described there. The opening 6 
of the chamber 1, which is in particular illustrated in FIG. 
2, is Serviced by a rotating robot arm 201 analogously to the 
one illustrated in FIG. 14 and is rotationally movable while 
being driven about the axis Az. By means of the plates 149 
which can be moved axially toward the front and back, the 
disk-shaped Substrates are received in position PN, as illus 
trated Schematically, and are brought into the position on the 
opening 6 by means of the rotation of the robot arm 201. As 
described by means of FIG. 2, they are transferred to the 
chamber 1 there. Then the carrousel 14 continues to rotate 
into the direction S. about an increment of the angle of 
rotation. The just introduced disk-shaped Substrate is in 
position P in the carrousel. 
0128. As illustrated particularly in FIG. 18, a degasifi 
cation chamber 203 is arranged below the chamber 1 which 
comprises a rotary transport plate 207 driven by a centric 
drive 205. The degasification chamber 203 is pumped sepa 
rately by a vacuum pump 209. In position P. of the substrate 
according to FIG. 17, the latter is transported in the direction 
SA according to FIG. 18 by means of a transport slide, which 
is not shown, from the upper position in chamber 1 into the 
position beneath it in the degasification chamber 203. While 
the carrousel 14 in chamber 1 continues to be Stationary, by 
means of the drive 205, the transport plate 207 in chamber 
203 is rotated farther by an angle increment in the direction 
indicated in FIG. 17 by reference symbol Soz. As a result, 
one of the substrates 211 comes to be situated in the position 
below P and has carried out a fill revolution in the chamber 
2O3. 

0129. By means of the above-mentioned transport slide, 
the latter substrate will now be lifted in the direction SA from 
chamber 203 into position P in chamber 1 and will take up 
that Space on the carrousel 14 that had just been occupied by 
a substrate newly fed to chamber 203. Then the carrousel 14 
in chamber 1 is rotated farther by one increment of the angle 
of rotation in the direction S. 
0.130. It can now easily be recognized that all substrates 
Starting from position P in chamber 1 leave this chamber 
and are degasified for a long period of time in the degasifi 
cation chamber 203 which may be promoted by providing, 
for example, additional heating elements in this chamber 
203 (not shown), until, at the above-mentioned position Ps, 
they are received back in chamber 1 and are guided to their 
treatment. However, in this case, the working cycle of the 
overall facility is not slowed down. As described by means 
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of FIGS. 1 and 2, the workpieces are transferred from 
chamber 1 to chamber 2 and are treated there by means of 
the illustrated, for example, Six treatment Stations 56. 
Because of the dimension of the degasification chamber or 
its receiving capacity, the necessary degasification time for 
the rcSpective application can easily be predetermined 

0131 During the transfer of the disk-shaped work 
pieces-Substrates 211-from chamber 1 into the degasifi 
cation chamber 203, by means of the above-mentioned 
transport slide, a respective lock-type separation may be 
ensured from chamber 1 to chamber 203. The vacuum pump 
209 ensures that degasification products are removed from 
chamber 203. It ensures a pressure gradient in chamber 203 
in the direction of the pump 209, as indicated by an 
interrupted line at p in FIG 18, 

1. A chamber 1, at least for the transport of workpieces, 
particularly of circular-disk-shaped workpieces, Such as 
Storage disks, at least at times, into the vacuum atmosphere, 
during their manufacturing, comprising at least two exterior 
openings 4, 5 for the guiding-through of a workpiece 22 and 
comprising a majority of workpiece receiving devices 20 
which can be rotated jointly about an axis in an assignment 
to the openings, characterized in that at least one transport 
element 30b is provided which is aligned with an opening 4, 
is disposed in the chamber 1 independently of the rotatable 
Workpiece receiving devices 20, can be moved out and back 
in a radially controlled manner in at least one component, 
and engages on a Workpiece in the opening area. 

2. A chamber combination, preferably according to at 
least one of the claims, as, for example, with a chamber 2 
according to the preamble of claim 1, only at least one 
Workpiece receiving device 52 being provided, character 
ized in that the workpiece receiving device 52 is arranged on 
a transport element 46 which, as a whole, is disposed to be 
rotationally movable about the axis (A44) in a driven 
manner and which can also be linearly moved out and 
returned, in that further another chamber 1 is connected to 
at least one of the exterior openings 4 which chamber 1 has 
at least one other exterior opening 6 and a transport arrange 
ment 30b, 20. 

3. A chamber combination, preferably according to at 
least one of the claims, as according to claim 2, character 
ized in that the additional chamber is constructed according 
to claim 1. 

4. A chamber or combination, preferably according to one 
of the claims, as according to one of claims 1 or 3, 
characterized in that the transport element 30b, which is 
disposed independently with respect to the majority of 
rotatable workpiece receiving devices 20 is non-rotatably 
disposed in the chamber. 

5. A chamber 1 or combination 1, 2, preferably according 
to one of the claims, as according to one of claims 1 to 4, 
characterized in that the chamber 1, viewed from its interior, 
comprises a first receiving opening for workpieces 6 that are 
to be treated as well as a first delivery opening 4 for 
Workpieces that were treated, further, a Second delivery 
opening 6 for workpieces to be treated and a Second receiv 
ing opening 4 for treated workpieces, or in that the first 
openings 6 and/or the Second openings 4 are combined in 
one opening 4., 6 respectively, and in that, in chamber 1, the 
transport path (S) from the first receiving opening 6 to the 
Second delivery opening 4, in each case for the workpieces 
22 to be treated, is longer than the transport path from the 
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Second receiving opening 4 to the first delivery opening 6 for 
treated workpieces respectively. 

6. A chamber 1 or combination 1, 2, preferably according 
to at least one of the claims, as according to one of claims 
1 to 5, characterized in that the transport element or elements 
52, 30b can be moved out and returned at a right angle with 
respect to the respective provided axis of rotation (A., A). 

7. A chamber 1 or a combination 1, 2, preferably accord 
ing to at least one of the claims, as according to one of claims 
1 to 6, characterized in that the at least one workpiece 
receiving device (20, on 52) for a disk-shaped workpiece 22 
Sweeps over a cylindrical Surface by means of its wide 
receiving Surface when it is rotated about the axis (A., A). 

8. A chamber 1 or combination 1, 2, preferably according 
to at least one of the claims, as according to one of claims 
1, 3 to 7, characterized in that the several workpiece receiv 
ing devices 20 have a drive 10 that affects their axis of 
rotation (A), or that the drive in this respect affects the 
Workpiece receiving devices peripherally. 

9. A chamber 1 or combination 1, 2, preferably according 
to at least one of the claims, as according to one of claims 
1, 3 to 8, characterized in that the several workpiece receiv 
ing devices 20 are disposed in a radially Springy 18 manner 
and, by means of the at least one tranport element 30b, 
which is disposed independently of the rotatable workpiece 
receiving device, can be placed against the border to the 
opening, Sealing elements 66, 68 preferably being provided 
in this case for a tight, preferably vacuun-tight, closing-off 
of this opening. 

10. A chamber 1 or combination 1, 2, preferably according 
to at least one of the claims, as according to one of claims 
I to 9, characterized in that, in the at least one workpiece 
receiving device (20 on 52), preferably controlled holding 
elements 26, 64 for a workpiece 22 are provided and these 
can be actuated at predetermined rotating positions, prefer 
ably when the workpiece receiving device 20 is positioned 
in an opening area, by means of a mechanical engagement 
(70, s). 

11. A chamber 1 or combination 1, 2, preferably according 
to at least one of the claims, as according to one of claims 
1 to 10, characterized in that at least Some 4, 6, 54 of the 
exterior openings can be closed in a tight, preferably 
Vacuum-tight, manner by the action of the at least one 
transport element 30b, 52. 

12. A chamber combination comprising a chamber 
according to the preamble of claim 1, preferably comprising 
a chamber according to claim 1, further, preferably accord 
ing to one of claims 3 to 11, characterized in that the 
chamber 1 has at least three exterior openings, of which at 
least one communicates with an intermediate Storage cham 
ber 203, and a two-way transport element is provided in 
order to transport at least one workpiece respectively from 
the chamber 1 into the intermediate storage chamber 203 
and Vice versa. 

13. A chamber combination, preferably according to at 
least one of the claims, as according to claim 12, charac 
terized in that a rotating transport element 209 is provided in 
the intermediate storage chamber 203, by means of which in 
each case the at least one fed workpiece is moved through 
the intermediate storage chamber 203 for the purpose of its 
return transport mto the chamber 1. 

14. A chamber combination, preferably according to at 
least one of the claims, as according to one of claims 12 or 
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13, characterized in that the inter mediate Storage chamber 
203 is constructed as a degasification chamber for the 
Workpieces. 

15. A chamber combination, preferably according to at 
least one of the claims, as according to one of claims 12 to 
14, characterized in that the at least one exterior opening and 
the transport movement of the two-way transport element 
are aligned essentially in parallel to the axis and preferably 
one rotating transport element 209 in the intermediate stor 
age chamber 203 defines a transport plane for workpieces 
which is essentially at a right angle with respect to the axis. 

16. A vacuum treatment System comprising a chamber 1 
or a chamber combination 1, 2, according to one of claims 
1 to 15, characterized in that at least one additional chamber 
of the lock-type pass-through type 6, of the treatment 
chamber type 16, of the transport chamber type 158 is 
provided on an exterior opening of the chamber or the 
chamber combination. 

17. A transport method for workpieces in a chamber that 
can be evacuated, characterized in that at least two work 
pieces are rotated about a center in a plane of rotation and 
are displaced individually in a radial manner with respect to 
the center of rotation at least in one movement component. 

18. A method, preferably according to at least one of the 
claims, as according to claim 17, characterized in that the 
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Workpieces are rotated by means of an element which is 
rotationally driven about the center and are also displaced by 
means of this element or are rotated about the center by 
means of a first element and are displaced by means of a 
Second element, the Second element being independently 
rotatable about the center or being non-rotatable. 

19. A transport method for workpieces through a chamber 
arrangement which can be evacuated, characterized in that 
the transport path with respect to a transport position in a 
first chamber is looped into a Second chamber and back to 
the position. 

20. A transport path, preferably according to at least one 
of the claims, as according to one of claims 17 and 19, 
characterized in that the workpieces are transported essen 
tially perpendicularly with respect to the plane of rotation 
into the Second chamber and back, and the looping in the 
Second chamber takes place preferably essentially in parallel 
to the plane of rotation. 

21. A transport method, preferably according to at least 
one of the claims, as according to one of claims 19 or 20, 
characterized in that the workpieces are degasified during 
the looping. 


