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1. Title of Invention

Device for holding and vacuum-sealing a container having an

opening
2, Claims

1. A device for holding and vacuum-sealing at least one
container (3) having an opening, comprising

- a sealing means (6) for sealing the opening in a defined
end state,

which device comprises

- a holder with an introductiocn regicn (2), intc which a
wall region (3a), which adjoins the opening, of the container
(3) can be at least partially introduced, and

- a cage means (9, 10, 11), which interacts with the
holder and holds at least one clamping element (8) in such a
manner that, when force is applied to the cage means (9, 10,
11) in the direction in which the container (3} is introduced
into the defined end state, the clamping element (8) can be
guided cut of a positicen in which i1t substantially releases
the introduction regiocn (2) into a position in which it

projects into the introduction region (2).

2, The device as claimed in claim 1, which is designed to
hold and vacuum-seal at least one container (3) with a wall
region (3a) which adjoing the opening and is designed in the

form of a neck.
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3. The device ag claimed in claim 1 or 2, wherein the cage
means (9, 10, 11) also comprises a carriage (9) which can be
displaced along the direction of introduction and a guide

surface {11) arranged in a fixed position, between which the

at least one clamping element {8} is held.

4, The device as claimed in claim 1, 2 or 2, wherein,

furthermore, the at least one clamping element is a ball (8).

5. The device ag claimed in one of the preceding claims,

wherein, furthermore, the cage means (2, 10, 11) holds a

multiplicity of clamping elements (8) which are spaced apart
from one another and can each be introduced into the
introdustion regicn {2) in a directicn which is transverse

with respect to the direction of introduction.

6. The device as claimed in one of the preceding claimg,
wherein, furthermore, the cage means (9, 10, 11), in order to
guide the at least one clamping element (8), has a guide
surface (11) which is part of a holding body (1) which
delimits the introduction region (2), in particular a holding

ring or holding cylinder.

7. The device as claimed in one of the preceding claims,
wherein, furthermore, the cage means (9, 1C, 11), in order to
guide the at least orne clamping element (8), has a guide
surface (11} which effects a narrowing of the introduction

region (2} in the direction of introduction.
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8. The device as claimed in one of the preceding ¢laims,
wherein, furthermore, the cage means (9, 1¢, 11) and/or the
clamping element {8) is designed in such a manner that the
clamping element (8) can be latched into grooves and/cr
projections (14a, 14b), formed on the neck (3a), of the

container (3) which is to be intrcduced.

9. The device as claimed in cne of the preceding claims,
wherein, furthermore, the intrcduction region {(2) is designed
tc hold a vacuum system which can be introduced from the rear

gide with respect to the direction of introduction.

10, The device as claimed in one of the preceding claims,
which alsso compriges a driver means (13), which is assigned
to the container (3), for applying force to the cage means

(9, 10, 11) when the container (3) is moving in the direction

of introductiomn.
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11. The device as claimed in one of the preceding claims,
which also comprises a vacuum bell jar (15} which can be
fitted from the outside over the container (3) which can be

introduced.

12. The device as claimed in one of the preceding claims,
which also comprises a driver means (16), which is assigned
tc a vacuum bell jar {(15) which can be fitted over the
introducible contailner (3) from the outgide and/or to guide
elements which can be introduced from the outside, for
applying force to the cage means (2, 10, 11} when the vacuum
bell jar (15} and/or cuide elements which can be introduced

from the outside are moving in the direction of introduction.

13. The device as claimed in one of the preceding claims,
wherein, furthermore, the cage means (2, 10, 11} is held
under a prestress which is directed oppositely to the

direction of introduction.

14. An installation for the vacuum-coating of the interior
and/or exterior surfaces of at least one container (3), in
particular of a bottle-like container (3), which comprises at

least one device as claimed in one of the preceding claims.
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3. Detailed Description of Invention

The invention relates to a device feor holding and vacuum-
gealing a container having an copening, in particular a
bottle-like container having a neck which includes a pouring

opening.

Devices of this type are used in particular for the internal
and/cr external ccating of containers or hollew bodies, such
as for example hellow plastic containers, in the food
industry and/or in the medical sector. In these fields, by
way of example, hollow plastic containers are internally
and/or externally provided with a barrier layer which is
extremely resistant to chemical substances and also to
temperature changes, has a high resistance to corrosion and a
good bonding stability, by means of a deposition process, in
particular by means of a plasma impulse chemical vapor

depogition process (PICVD).

For this purpose, on a laboratory scale the hollow containers
are usually screwed into a helder and sealed at the end of
the container and/or pouring opening, so that internal
coating becomes possible. After a vacuum-tight bell jar has
additionslly been fitted over the container, the hollow
bodies can be evacuated not only on the inside but also on
the outside. Therefore, after vacuum-sealing, the ccating
cperation which is intended to be carried out on the inner

side and/or the outer side can take place.
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German laid-open specification DE-A 1 99 57 744 has disclosed
a device for sealing the end edge of a container neck.
According to this document, to seal the end edge, there is
provision for the device to be equipped with a covering ring
which has a sealing lip and i1s made from elastic material,
the covering ring being held by a ring holder arranged
coaxially with it in such a manner that the end edge of the
neck of a container which is to ke coated can be pressed
against the sealing lip, deforming the latter, in order to

form a seal.

However, the laid-open specification does not reveal any
means for correspondingly holding the container and drive
means for moving the end edge of the container in the
direction toward the ring holder, which is arranged in a
stationary positicon, in such a manner that the end edge,
before it comes into contact with the covering ring, presses
against the sealing lip and deformg the latter in such a
manner that the entire end edge is covered by the sealing lip

in order to form a vacuum seal.

It is an object of the invention to develop a holding and
vacuum-sealing device of the generic type in such a manner
that the operations of holding, sealing and fixing a hellow
body can be automated in a simple way, sc that the device can
be used for an inexpensive industrial coating process, in
particular including for cecating in a machine with a large

number of individual coating stations.

The inventive solution to the object is provided by a device
having the featureg of c¢laim 1 and by an installation for

vacuum coating having the features of claim 14.
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Advantageous and/or preferred embodiments or refinements form

the subject matter of the corresponding subclaime.

Therefore, according to the invention, it is provided for the
device for holding and vacuum-sealing having a sealing means
for sealing the opening of a container in a defined end state
to be designed in such a manner that it includes a holder
with an introduction region, into which the wall region,
which adjoins the opening, of the container can be at least
partially introduced, and a cage means which interacts with
the holder, the cage means holding at least one clamping
element which, when force ig applied to the cage means in the
direction in which the container is introduced into the
defined end state, can be moved out of a position in which it
substantially releases the introduction region into a

position in which it projects into the intrecduction region.

One significant advantage which is achieved by the device
according to the invention consists in particular in the fact
that only one movement operaticn is required in order to
hold, fix and seal a container. The fixing is in this case
effected by the clamping element which interacts with the
holder, the opening, in parallel, being simultanecusly sealed
in the introduced end state of the container, i.e. in the
fixed state. Therefore, the device according to the invention
engures a holding and sealing operaticn which can be
automated in a very simple way along just one axis, which
correspornds to the direction of introduction of the
container. There is therefore no need for complex rotary
movements, for example for screwing the container and/or
drive movements in a direction which is transverse with
regpect to the direction of introduction, for example in

order to fix the container.
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In a practical refinement, the device is preferably designed
to hold and wvacuum-gseal at least one container with a wall
region {(3a} which adjoins the opening and is designed in the

form of a neck.

In an advantageous development of the device according to the
invention, furthermore, it is provided that the cage means
comprises a carriage which can be displaced along the
direction of introduction and e guide surface arranged in a
gtationary pecgition, between which the at least one clamping
element is held. As a result, it isg possible in a simple
manner to ensure defined guildance of the at least one

clamping element which is not prone to faults.

In a preferred refinement, to ensure that the container is
introduced without becoming jammed, the clamping element
provided is in particular a ball. Furthermore, in a
particularly preferred refinement, there is a multiplicity of
clamping elements which are spaced apart from one another, in
particular arranged around the introduction region, and which
can each be introduced into the introduction region in a
direction which is transverse with respect to the direction
of introduction of the container, in ¢rder to ensure
significantly improved introducticn of the container neck and

defined fixing of the container.

Accerding to a further preferred refinement, in particular in
order to reduce the number of components required to preduce
the device according to the invention and therefore alsc to
reduce costs, there is provision for the surface, in order tc
guide the at least one clamping element, to be designed as
part of a holding body which delimitg the intreduction
region, such as in particular an annular or cylindrical body

which delimite the introduction region.
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In a particularly simple and expedient refinement,
furthermore, the invention provides for the guide surface to
effect a narrowing of the introduction region in the

direction of introduction.

To securely fix the container in the introduced position,
furthermore, it iz proposed for the cage means and/or the
clamping elenent to be degigned in such a manner that the
clamping element can be latched into groovesz and/or
projections, formed on the neck of the container, in
particular into an external screwthread. To evacuate the
intericor of the container, the introduction region is
furthermere designed to hold a vacuum system which can be
introduced from the rear side, in a manner which is expedient

in terms of the direction of introduction.

The device according tc the invention advantageously also
comprises a driver means, which is assigned to the container
to be introduced, for applying force to the cage meansg when
the container is moving in the directicn of introduction.
This ensures that the fixing and sealing operation is
controlled directly by means of the control of the movement

of the container itgself.

In a particularly preferred refinement, for this purpose it
is provided, according to the invention, that the cage means
comprises a driver means which at least partially surrounds
the introducticn region, in guch a manner that the
application of force can be effected by means of an annular
shoulder formed on the neck of the container and/or a

projection formed on the neck.

In grder, furthermore, to coat the outer surface of the

container, it is also provided, in a practical refinement,
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for the device according to the invention to be designad with
a vacuum bell jar which can be fitted over the container
which can be introduced, in order also to evacuate the space

outgide the container.

For th-s purpose, it is expediently also proposed for the
cage means to be allocated a driver means which is assigned
to the bell jar and/or guide elements which can be introduced
from the outside and which applies the force to the cage
means in orxrder to guide the clamping element when the bell
jar and/or guide elements which can be introduced from the

cutside are moving in the direction of introduction.

To ensure a rapid feed of containers which are to be
introduced and therefore a substantially disruption-free
exchange of containers which are to be introduced in
gsuccession for industrial applications, it is furthermore
provided, in a practical refinement, for the cage means to be
held under a prestress which is directed oppositely to the
direction cf introduction. Particularly when balls are used
as the clamping and/or bleocking elementg, this measure
effectively ensures that simple removal of the container neck
is achieved when the container is moved out of the
introducticn region in the opposite direction to the

direction of introducticn,

Furthermeore, the invention propcses an installation for the
vacuum-coating of the interior and/or exterior surfaces of at
leagt one container, having at least one holding and vacuum-
gealing device. On account of the holding and sealing device
according to the invention, which only requires an extremely
gmall overall height, any disturbances with regard to the
plasma-generating microwave field in a vacuum-coating

installation of this type are substantially minimized.
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The vacuum-coating installaticn in this case preferably
comprises a multiplicity of the devices according to the

invention, in order in particular for mass production to
provide a multiplicity of individual coating stations 1in
parallel. A vacuum bell jar which is regquired for the
external coating of the hollow bodies is in this case also
preferably designed in such a manner that it can be fitted

over all the coating stations together.

The invention is described in more detail below, by way of
example, on the basis of a preferred embodiment of the
holding and sealing device according to the invention and

with reference to the appended drawings.

The following text refers first of all to Figure 1, which
shows a vertical section through a holding and sealing device
according to the invention with a hollow body 3 which has not

yvet been fully introduced into its end state.

The device is preferably integrated in a coating installation
for the internal and/or external coating, in particular by
vapor depcsition, of in particular plastic hollow containers

uged in the food industry and/oy in the medical sector.
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The device comprises a substantially cylindrical holding body
1. To hold a wall region 3a, which is designed in the form of
a neck and adjeoins a pouring opening, of the hollow body 3
which ig to be coated, the holding body 1 has, in the axial
directicon, ag an introduction region, a holding opening 2,
into which the hollow body 3 can be introduced in the
direction indicated by arrow A, In the region of contact, the
holding body 1 is hermetically sealed by a rear regicon 4 {(not

shown in more detail) of the device with sealing elements 5.

In the fully intrcduced position (Figure 2} of the hollow
body 3, which in the present case is a plastic bottle which
iz to be coated by means of a PICVD process, therefore, a
vacuum system (not shown) for evacuating the container can bke
coupled up through the holding opening 2 from the rear regicn
4, in the opposite direction to the direction of introducticn
of the hollow body 3, for the purpcse of internal coating of
the hellow body 3.

To completely seal the region which is to be evacuated with
respect to the environment, the holding body 1 alsoc has a
gsealing means &, for example in the form of a sealing ring,
an end edge 7, which defines the pouring opening of the neck
3a, in the introduced end state, as can be ssen from

Figure 2, pressing ontc the sealing meang 6, 80 that as a

result the pouring opening is sealed.

The device also comprises at least one clamping element 8.
However, in practice the present exemplary embodiment
compriges a multiplicity of clamping elements 8 of this type,
two of which can be geen in the gecticnal illustration,
Furthermore, the clamping elements are designed as balls in
order to effectively prevent jamming of the neck 3a which is

to be intrcduced.
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The balls 8 are trapped moveably in a cage, with movement in
the radially outward and radially inward directicn in
particular being ensured. According to the basic exemplary
embodiment, for this purpoge the device has a carriage 9
which is of annular desgign and has a radially formed guide
edge 10 which extends in the direction of introduction intoc
the holding opening 2 and substantially bears against the
inner surface of the holding opening 2. In the region of the
clamping elements 8, the carriage 2 has openings which are
formed in the guide =sdge 10 and each comprise a diameter
which is slightly smaller than the balls 8. Furthermore, the
helding body has shoulders 11 which are machined into its
inner side, which defines the holding opening 2, in such a
manner that the clamping elements 8 are therefore trapped
between the ghoulders 11 and the guide edge 10, it heing
posgible for the balls 8 to move radialiy into the heolding
opening 2 via the openings formed in the guide edge 10 until
a maximum position is reached. Tn this case, the shoulders 11
which are machined ag a guide surface preferably narrow the
introduction region 2 in the direction of introduction, so
that the desired movement of the balls 8 is additionally
assisted. The carriage S hears against a compression spring

12 which is held in the holding bedy 1.

The neck 3a of the hollow body 3 usually has radially
encircling rings l4a and 14b for securing a 1lid, such as for
example a crown cap or the like. As an alternative to the
rings 14z and 14b, however, the neck 3a may also, by way of
example, have an external screwthread or undercuts for

securing a lid.

It should be noted that the holding and sealing device may
alsc have a number of intreduction regions or holding

openingg 2 for simultaneous introduction of a multiplicity of
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containers.

In particular for the external vacuum-sealing of the hollow
body 3, furthermore, the device comprises a bell jar 15 which
ig fitted over the container 3. In practice, the bell jar 15
has radially inwardly directed shoulders 16, so that when the
bell jar 15 ie being guided in the direction of introduction
A, the shoulders 16 come to bear against the carriage 92, as
can be seen from Figure 2, and accordingly carry it aleong in
the direction of introduction A. If, as in the presgent
exemplary embodiment, the balls 8 engage between the rings
l4a and l1l4b, the container 3 is as a result simultaneocusly
pulled in direction A until the end edge 7 of the container 3
comes to bear in a sealing manner against the sealing means 6
(Figure 2). In other words, therefore, the bottle is fixed
and sealed ag a result of the bell jar 15 being lowered,
gince the balls 8 are moved radially intc the holding opening
2 by means of the rcage described abave, surrounding the neck
3a between the rings 14a and 14b, so that the container neck

3 ig fixed in place.

In additicn, the bell jar 15 has sealing elements 17 for
vacuum-sealing purposes. Furthermore, the ccating system can
expediently be guided inte the interior of the bell jar 15
via feed lines (not shown) within a vacuum-coating

installation.

Congeguently, overall, the device according to the invention
is of very low height, with the result that there is cnly
slight disruption to the plasma-generating microwave field in
a vacuum-coating installation. Furthermcre, the usge of balls
as clamping elements ensureg that the hollow body 3 which is
to be coated can be introduced into the holding device and

removed again without becoming jammed.
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A vacuum-coating installation of this type advantageously has
a number of holding and vacuum-coating devices according to
the invention, for example arranged in the form of a row, so
that automatic feeding and congequently coating of a
maltiplicity of hollow bodies can be carried cut in parallel.
A vacuum bell jar which ig reguired for the external coating
of Lhe hollow bodies can in this case furthermore preferably
be designed in such a manner that it can be fitted over all

the individual coating stations together.

Therefore, taking account of the above description, the
operation of holding and vacuum-sealing for subsequent
internal or external cecating of the hcllow body or bodies 3,
for example by means of a PICVD process based on the present

exemplary embodiment, can be summarized ag follows.

The hollow plastic body 3 is fitted into the introduction
region of the holding opening 2 in the direction of
introduction A but, as can be seen from Figure 1, has not yet
been fixed and sealed. The hollow plastic body 3 in this case
expediently still has a travel of approximately 20 mm. In
this position of the hollow body 3, the clamping balls 8 can
still move freely and are first of all forced radially
outwards by the pouring opening moving in or the neck 3a
moving in. The balls 8 can latch between the rings 14a and
14b of the neck region 3. If the carriage 9 ig then pressed
further in the direction of the holding body 1, so that the
edge 10 is pushed further into the helding opening 2, the
blocking balls 8 are moved radially inwards, guided by the
shoulders 11 which have been machined in the holding body 1,
and gurround the neck 3a between the rings l4a and l1l4b. Further
driving of the carriage 9, in particular, as described above,
by means of the ghoulder 16 of the bsll jar 15, as can be seen

from Figure 2, causes the end edge 7 of the pouring opening to
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be presged onto the gealing means € and thereby sealed.

In the present exemplary embodiment, i.e. when the bell jar
15 is being used, the driving of the carriage 9 counter to
the spring pressure generated by the compression spring 12 is
controlled directly by the bell jar 15 moving in the
direction of introduction, the balls 8 which engage between
the rings 14a and 14b driving the plastic bottle 2 along, and
as a result the end edge 7 being pressed onto the sealing

means 6.

However, in an alternative embodiment, there is also
provision for the carriage 9 to be driven and therefore the
clamping and sealing operation to be carried out by means of
rods which are guided into the device from the outside and
are gealed appropriately. In this case, the rods are
expediently actuated by pneumatic cylinders or mechanical

control cams.

4. Brief Description of Drawings

Figure 1 shows a vertical section through parts of a holding
and sealing device according to the invention, with
a bottle which has already been inserted intc the

device but has not yet been fixed and sealed, and

Figure 2 shows a vertical section through the device shown
in Figure 1 but with the bottle in the introduced,

i.e¢. fixed and sealed, end state.
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1. Abstract

The invention relates to a device for helding and vacuum-
sealing a container as used in particular in the internal
and/or external coeating of containers. The invention provides
for a device of thie type for holding and vacuum-sealing at
least one container (3) and having a sealing means (6) for
sealing the pouring opening in a defined end state also to
comprise a holder with an introduetion region (2), into which
the wall region (3a), which adjoins the pouring opening,
together with the pouring opening, can be at least partially
introduced, and a cage maans (9, 10, 1l1), which interacts
with the holder and holds at least one clamping element (8)
in such a manner that, when force is applied to the cage
means (9, 10, 11) in the directicn in which the container (3)
is introduced into the defined end state, the clamping
element (8) can be guided out of a position in which it
substantially releases the introduction region (2) into a
position in which it projects into the introduction region
(2).

2. Representative drawing:

Fig. 1
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