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ELECTRICAL FEEDTHROUGH, VACUUM APPARATUS AND METHOD FOR
ASSEMBLY

The present invention relates to an electrical feedthrough in particular for vac-
uum apparatus or vacuum pump, a vacuum apparatus and in particular a vac-
uum pump having such an electrical feedthrough and a method for assembly of
such an electrical feedthrough.

Vacuum pumps and vacuum systems often need to operate with some electrical
components or sub systems within the vacuum environment. These typically
require an electrical connection through the wall of the vacuum chamber to sys-
tems outside the vacuum environment which provide electrical power and con-
trol. The electrical connections are typically made via an electrical connector
which is sealed against vacuum. These are variously referred to as vacuum
feedthrough connectors or vacuum lead-throughs or hermetically sealed elec-
trical connectors. Vacuum feedthrough connectors typically have one or more
electrical connection pins arranged in a metal or plastic connector body that
conflates the number of connection pins. The best vacuum seals are often
formed by a glass-to-metal seal between the connection pins and the connector
body which also provides electrical isolation between the connection pins and
the connector body. The connector body will typically be sealed to the vacuum
system using an O-ring which allows easy assembly and disassembly of the
feedthrough to the vacuum system. Therein, the O-ring is arranged between
the connector body and the wall of the vacuum system. Connections to the
vacuum side of the electrical feedthrough are typically made with flying leads.
Connections to the other side of the electrical feedthrough may be flying leads
soldered directly to the connection pins; or may use an electrical connector
which mates with the vacuum feedthrough to provide an easy means of discon-

nection.

In some systems the electrical connector will be attached to a cable, and in

other systems the electrical connector may be directly mounted to a printed
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circuit board (PCB) or control module. In the latter case great care must be
taken to ensure alignment of the electrical connector with the feedthrough in
the mounting arrangement of the PCB or control module so as to avoid side
forces on the electrical connections due to misalignment. Side forces or misa-
lignment may lead to compromised electrical connections or insufficient sealing

of the electrical feedthrough.

Thus, it is an objective of the present invention to provide an electrical feed-
through which is easy to assemble and more reliable.

The technical problem is solved by an electrical feedthrough according to claim
1, a vacuum apparatus according to claim 12 and a method for assembly of such

an electrical feedthrough according to claim 13.

The electrical feedthrough according to the present invention, in particular for a
vacuum apparatus or a vacuum pump, comprises a wall element which is con-
nectable to the vacuum pump or vacuum apparatus. Alternatively, the wall ele-
ment is integrally built with or being part of the vacuum pump or vacuum ap-
paratus. The wall element has two or more openings or apertures wherein con-
tact elements extend through each of the openings having a first end on one
side of the wall element and an opposite second end on the other side of the
wall element. The first end may extend into a vacuum chamber of a vacuum
apparatus or vacuum pump while the second end is disposed outside the vac-
uum chamber, i.e. outside the vacuum environment. Alternatively, the second
end may extend into a vacuum chamber of a vacuum apparatus or vacuum
pump while the first end is disposed outside the vacuum chamber. Thereby the
contact elements provide electrical contact to the interior of the vacuum cham-
ber. According to the present invention an individual seal element is disposed
between each of the contact elements and the wall element in order to seal the
respective opening of the wall element in a vacuum tight manner. Thus, the

number of seal elements corresponds to the number of the contact elements,
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i.e. for each contact element an individual seal element is foreseen. Preferably,
there is direct contact between the seal element and the respective contact el-
ements and/or direct contact between the seal element and the wall element.
No intermediate parts are necessary such as any connector body as used in the
prior art, simplifying the structure of the feedthrough and thereby also simpli-
fying the assembly procedure. Since the wall element has individual openings
for the respective contact elements and not a single opening to receive the con-
nector body as in prior art, slight misalignment between the contact elements
and the openings is acceptable without the loss of the vacuum seal. Upon mis-
alignment, by the present invention each of the contact elements are slightly
misaligned individually without any effects to the vacuum seal. In the prior art
the complete connector body of the feedthrough must be tilted upon misalign-
ment, thereby deteriorating the seal efficiency which might result in a vacuum
leak. Thus, by the present invention, a reliable electrical feedthrough is pro-
vided.

Preferably, exactly one contact element is extending through one of the open-
ings. Thus, the number of contact elements and the number of openings in the

wall element are equal.

Preferably, the seal element is an O-ring. Then, the opening of the wall element
may be circular to conform the shape of the O-ring. Alternatively, the opening
may have an oval, or square or any other special cross section, wherein the seal

element conforms with the shape to provide a vacuum tight seal.

Preferably, the respective seal element surrounds the contact element and is in
particular in direct contact with the respective contact element without any in-
termediate parts or elements. Thereby, the number of necessary parts for the
electrical feedthrough can be reduced and commercially available contact ele-
ments can directly be used off the shelf without preassembly to a connector
body or the like.
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Preferably, the respective seal element is in direct contact with the wall element
without any intermediate parts or elements. Thereby, the number of necessary
parts for the electrical feedthrough can be reduced and commercially available

seal elements can directly be used off the shelf without preassembly or the like.

Preferably, the contact elements are contact pins. In particular, the diameter of
the contact pins are between 0.5 mm and 10 mm, wherein larger diameter allow
to deliver higher currents into the vacuum chamber. In particular, the contact
pins have a constant diameter from the first end and to the second end. Alter-
natively, the diameter at the first end may be smaller than the diameter at the
second end or vice versa. Thus, along the contact pin in between a stepped or
an inclined/tapered section arises, wherein preferably this stepped or inclined
section is at the same axial position as the sealing element interacting with the
sealing element in order to improve the sealing effect due to an increased
clamping effect between the contact element and the sealing element.

Alternatively, the contact pin has a first diameter at the first end, a second
diameter at the second end and a third diameter at the position of the seal
element, wherein the fist diameter might be equal or different to the second
diameter and wherein the third diameter is larger than the first diameter and/or
the second diameter. Thus, flexibility in contact design can be provided while at
the same time sufficient sealing is maintained. Also, for different contact designs
the contact elements need not to be adapted when keeping the third diameter

constant.

Preferably, the sealing element is electrically insulating preventing electrical
connection between the respective contact elements and the wall element.

Preferably, the first end of one contact element, preferably more than one con-
tact element and more preferably all contact elements are connected to a
printed circuit board (PCB), a wire as flying lead or may be connected to a plug,
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socket, electrical connector or the like. Alternatively or additionally, the second
end of one contact element, preferably more than one contact element and more
preferably all contact elements are connected to a PCB, a wire or a plug, socket,

electrical connector or the like.

Preferably, the PCB is connected to the contact elements via connecting ele-
ments providing electrical contact between the PCB and the contact elements.
Therein, by the connecting elements the PCB can be connected to the first end
of the contact elements, thus being arranged in the vacuum chamber of a vac-
uum apparatus or vacuum pump, or the connecting elements can be used to
connect a PCB disposed outside the vacuum chamber to the second end of the

contact elements.

Preferably, the connecting elements are cup shaped or provide an axial abut-
ment for the contact elements. In particular, if the contact elements are to be
connected to a PCB disposed inside the vacuum chamber, the contact elements
may be connected to the PCB via inserting the contact elements into the con-
necting elements. By the cup shape or the axial abutment of the connecting
elements, the contact elements cannot be inserted too far into the vacuum
chamber and define an axial position of the contact elements. Thus, the assem-
bly is simplified, and a reliable and reproducible axial position of the contact
elements is guaranteed. However, cup shaped connecting elements could also
be used at the second end outside the vacuum to further limit axial movement

also at the second end.

Preferably, the connecting elements are sleeves surrounding the respective con-
tact elements. In particular, for connecting the contact elements to a PCB ar-
ranged outside the vacuum chamber, the connecting elements are built as
sleeves. The PCB can be attached to the contact elements by inserting the con-
tact elements into the respective connecting elements or, alternatively, by put-
ting the connecting elements over the inserted contact elements. However,
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sleeve shaped connecting elements could also be used at the first end inside the

vacuum.

Preferably, one opening, more than one opening or all openings comprise a re-
stricted portion. Therein, the seal element is received in the recess defined by
the restricted portion. By the restricted portion pushing through of the seal el-
ement is avoided when inserting the seal element.

Preferably, two or more openings are built differently. Alternatively, all openings
of the wall element are built identically.

Preferably, the openings or recesses have a conical cross section or a taper
towards the wall element facilitating insertion of the seal element into the re-

spective recesses or openings of the wall element.

Preferably, an assembly aid is provided releasably connected to the electrical
feedthrough. Therein, the assembly aid comprises openings corresponding to
the openings of the wall element. In particular, the openings of the assembly
aid match with the position of the openings of the wall element. Thus, there is
the same number of openings in the assembly aid as in the wall element. In
particular, the position of the assembly aid is fixed relative to the wall element
and has for example a fixed rotational position relative to the wall element.
Therefore, the assembly aid or the wall element may comprise orienting features
such as detents or keyways interacting/engaging a corresponding orienting fea-
ture of the respective other part. Thus, by the orienting feature the rotational
position of the assembly aid relative to the wall element is fixed. By the assem-
bly aid inserting of the contact elements as well as the sealing elements is sim-
plified. Therein, preferably the openings of the assembly aid have a conical cross
section or a taper towards the wall element facilitating insertion of the seal ele-
ment into the respective recesses or openings of the wall element.
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In another aspect, the present invention relates to a vacuum apparatus and in
particular a vacuum pump comprising a housing defining a vacuum chamber.
Therein, an electrical feedthrough as described above is connected to the hous-
ing or integrally built with the housing such that a first end of the contact ele-
ments is disposed within the vacuum chamber and an opposite second end of
the contact element is outside the vacuum chamber.

In another aspect, the present invention relates to a method for assembly of an
electrical feedthrough, wherein the electrical feedthrough is in particular built as
previously described. The method includes the steps of:

Providing at least two openings in a wall element of vacuum apparatus, in par-
ticular a vacuum pump;

Inserting contact elements through each of the openings; and

Inserting individual seal elements between each of the contact elements and
the wall element.

Thus, in a first step a wall element is provided having at least two openings or
apertures. In a second step contact elements are inserted into the openings
extending through the openings such that a first end of the contact elements
may extend into a vacuum chamber of the vacuum apparatus or vacuum pump,
wherein an opposite second end may be arranged outside the vacuum chamber.
Preferably, exactly one contact element is inserted into one opening such that
the number of contact elements is equal to the number of openings. In a third
step individual seal elements are inserted between each of the contact elements
and the wall elements, i.e. into the openings of the wall element. Therein, for
each contact element exactly one seal element is inserted, wherein the seal
element is preferably in direct contact with the respective contact element and
may surround the contact element. By the seal elements the openings of the
wall element are sealed in a vacuum tight manner. However, the order of steps
of the method can be adapted accordingly. Thus, it is also encompassed the
situation that first the seal element is inserted and afterwards the contact ele-
ments are inserted into the openings.
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Preferably, before inserting the contact elements into the respective openings
of the wall element, a PCB is connected to the wall element at a vacuum side,
i.e. the PCB is arranged within the vacuum chamber. Then, by inserting the
contact elements through the openings of the wall element, the contact ele-
ments are at the same time connected to the PCB within the vacuum chamber.
Alternatively, the contact elements are inserted and subsequently the PCB is
connected at the vacuum side.

Preferably, before inserting the contact elements and/or seal elements an as-
sembly aid is releasably connected to the wall element, wherein the assembly
aid has openings corresponding to the openings of the wall element, i.e. their
position and size, in order to guide insertion of the contact element and/or the
seal element. Thus, by the assembly aid assembly of the contact element and/or
the seal element is facilitated thereby simplifying the assembly of the electrical
feedthrough.

Preferably, the method is further developed according to the features described

above with respect to the electrical feedthrough.

In the following the present invention is described with reference to the accom-
panying figures.

The figures show:

Figure 1 an electrical feedthrough according to the present invention,

Figure 2 the electrical feedthrough according to figure 1 in a misaligned

configuration,
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Figure 3 an electrical feedthrough according to the present invention in-
cluding an assembly aid during assembly and

Figure 4 a flow diagram of the method for assembly the electrical feed-

through according to the present invention.

Referring to figure 1 showing an electrical feedthrough according to the present
invention. Therein, the electrical feedthrough comprises a wall element 10 being
connected to or integrally built with a housing of a vacuum apparatus, in par-
ticular a vacuum pump. By the housing of the vacuum apparatus a vacuum
chamber 12 is defined with a vacuum or low pressure and an opposite outside
14 having an ambient pressure for example. The wall element 10 has in the
example shown in figure 2 two openings or apertures 28. However, the present
invention is not limited to the exact number of openings such that three or more
openings are also within the scope of the present invention. Through each of
the openings 28 a contact element 30 is extending such that a first end of the
contact element 30 extends into the vacuum chamber 12, wherein an opposite
second end extends into the outside 14. Therein, the contact elements 30 are
depicted as contact pins having a constant cross-section. Alternatively, the
cross-section of the contact pins may vary such that the contact pin has a larger
diameter at the first end than the second end or vice versa.

For each contact element 30 exactly one opening 28 is provided in the wall
element 10 or, the other way around, in each of the openings 28 exactly one
contact element 30 is inserted. Further, a seal element 36 is disposed around
each of the contact elements 30, wherein the seal element 36 may be built as
O-ring. The seal element 36 surrounds the contact element 30 and is in direct
contact with the contact element 30. Further, the seal element 36 is in direct
contact with the wall element 10 in order to provide a gas tight seal to maintain
the vacuum in the vacuum chamber 12. In particular, by the openings 28 a
recess 33 is formed having a restricted portion 31 to limit axial movement of
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the seal element 36 when inserted from the outside 14 into the recess 33.
Therein, no additional parts are necessary except the contact element 30 and
the seal element 36. In particular, the contact element 30 is not contacted to
any connector body to conflate more than one contact element. Thereby, the

number of parts of the electrical feedthrough can be reduced.

In particular, the seal elements 36 are arranged in the recesses 33 built by the
wall element 10. Therein, the recess 33 may have a diameter between 2 mm
and 15 mm and preferably a diameter between 3 mm and 8 mm. Further, the
contact elements 30 are made of an electrical conducting material such as cop-
per, brass or silver and may have a length between 5mm and 100mm and more
preferably between 8mm and 20mm and may have a diameter between 0.5 mm
and 10 mm and more preferably between 1 mm and 5 mm. Therein, if the
contact element 30 has a different diameter at the first end than at the second
end, an inclined/ tapered section or a stepped section may be arranged within
the recess 33 and being in direct contact with the seal element 36 in order to
increase the sealing effect of the seal element 36. Further, increased diameter
of the contact element 30 may provide the possibility to transfer higher currents.
In addition, the seal element 36 may be built from an electrical insulating ma-
terial in order to isolate the electric contact of the contact element 30 from the
wall element 10.

Hence, by the contact elements 30 an electric connection between the outside

14 and the vacuum chamber 12 is provided.

In the example of figure 1, a first printed circuit board (PCB) 16 is connected to
the vacuum side of the wall element, i.e. inside the vacuum chamber 12. The
first PCB 16 may carry an electrical motor 22 or an electrical sensor 24. How-
ever, the present invention not limited to any specific electronic components
carried by the first PCB 16. Therein, the contact elements 30 are connected to
the first PCB 16 by first connecting elements 34. The first connecting elements
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34 may be cup shaped and provide an axial limitation to the insertion movement
of the contact elements 30 from the outside 14 through the openings 28 into
the vacuum chamber 12. This insertion movement of the contact elements 30
stops upon abutment of the first end of the contact elements 30 with the bottom
of the cup shaped first connecting elements 34. In particular, the inner diameter
of the first connecting elements 34 corresponds to outer diameter of the contact
elements 30. Alternatively, the inner diameter of the first connecting elements
34 may be larger than the outer diameter of the contact elements 30 and a
spring-loaded pressing element may provide the contact between the contact
elements 30 and the first connecting elements 34.

In the example of figure 1 a second PCB 18 is disposed at the outside 14 and
connected to the wall element 10. The second PCB 18 carries further electronic
components such as motor controller 24’, sensor controller 26 or other sensors
24. However, the present invention is not limited to the specific electronic com-
ponents connected to the second PCB 18 and any other electronic components
can be connected to the second PCB 18. Therein, the contact elements 30 are
connected to the second PCB 18 by second connecting elements 32. The second
connecting elements 32 are built as sleeves surrounding the respective contact
elements 30. Therein, the inner diameter of the sleeves may correspond to the
outer diameter of the contact elements 30 to provide an electronic contact. Al-
ternatively, the inner diameter of the second connecting element 32 may be
larger than the outer diameter of the contact element 30. Then the second con-
necting element 32 may comprise a spring-loaded pressing element providing
electrical contact between the contact element 30 and the second connecting
element 32.

In addition, a cover 20 may cover the electrical feedthrough for further protec-

tion.
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Referring to figure 2 showing the same electrical feedthrough as described with
reference to figure 1. However, there is a misalignment between the first PCB
and the second PCB 18. As shown in figure 2, this slight misalignment can be
compensated by the electrical feedthrough according to the present invention.
Since individual contact elements 30 are used to provide an electrical connection
between the vacuum chamber 12 and the outside 14, upon misalignment of the
first PCB 16 and/or the second PCB 18, each contact element 30 is slightly tilted
to compensate this misalignment. Therein, tilt of the contact elements 30 by up
to 15° or less, preferably 10° or less and most preferably 6° or less are accepta-
ble without having any influence on the sealing of the respective openings 28.
If, as in the prior art, the contact elements 30 would be conflated into one con-
tact element by a connector body, no compensation would be possible without

loss of the vacuum inside the vacuum chamber 12.

In addition, as clearly seen in figures 1 and 2, the present electronic feedthrough
has a reduced number of parts. In fact, only the contact element 30 and the
seal element 36 are necessary to provide an electronic contact through the wall

element 10.

Although it is shown in figure 1 that the first end and the second end of the
contact elements 30 are connected to respective first PCB 16 and second PCB
18, other connections are also possible. Thus, the first end of the contact ele-
ment 30 and/or the second end of the contact element 30 may be connected to

a plug or may be connected to a wire as flying lead.

Although it is described that the contact elements 30 have a round or substan-
tially round cross-section, other shapes are also possible. The same applies to
the recess 33 formed by the wall element 10 as well as the respective openings
28.
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Referring to figure 4 showing a flow diagram for assembly of the electrical feed-
through according to the present invention. In step S01 a wall element is pro-
vided having two or more openings. Therein, the wall element 10 may be con-
nected to or integrally built with a housing of a vacuum apparatus or vacuum
pump. Therein, by the housing a vacuum chamber is defined containing a low
pressure or vacuum. In step S02 contact elements 30 are inserted into each of
the openings 28. Therein, preferably, exactly one contact element 30 is inserted
into each opening 28 of the wall element 10.

In step S03 sealing elements 36 are inserted into the openings 28 or respective
recesses 33 built by the openings to provide a gas tight seal of the openings 28.
Therein, the seal elements 36 may be in direct contact with both, the contact
element 30 and the wall element 10. Therein, for each contact element 30 an
individual seal element 36 is inserted such that the number of seal elements 36
is equal to the number of contact elements 30 and more preferably equal to the
number of openings 28.

Thus, by the contact elements 30 a reliable electrical feedthrough is provided
which is easy to assemble due to the reduced number of necessary parts and
provides a reliable sealing even under misalignment of the contact elements 30.

Preferably, before inserting the contact elements 30 in step S02 a first PCB 16
is connected to the vacuum side of the wall element 10. Therein, preferably,
first connecting elements 34 are already in place and connected to the first PCB
16. Subsequently, in step S02, contact elements 30 are inserted through the
respective openings 28 of the wall element 10 into the cup shaped first connect-
ing elements 34 in order to provide an electrical contact between the contact
elements 30 and the first PCB 16.

Preferably, before inserting the contact elements 30 in step S02 and more pref-
erably after connecting the first PCB 16 at the vacuum side of the wall element
10, an assembly aid 42 is releasably connected to the wall element 10. Therein,
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the assembly aid 42 is releasably connected to the wall element 10 in order to
aid assembly of the contact elements 30 and/or the seal elements 36. Upon
insertion of the contact elements 30 and/or seal elements 36, the assembly aid
is removed. Therein, the assembly aid 42 has openings 44 corresponding with
the openings of the wall element. As exemplified in the figure 3 the inner sur-
faces 46 of the openings 44 of the assembly aid 42 are aligned with the inner
surfaces of the respective openings 28 or recesses 33. Further, by the wall ele-
ment 10 an alignment surface 40 may be provided in order to align the assembly
aid 42 with respect to the openings 28 of the wall element 10. Further, orienting
features may be implemented in order to provide a fixed relative position be-
tween the assembly aid 42 and the wall element 10. For example, the orienting
features may be provided by detents and keyways preventing rotation of the
assembly aid around the position at the wall element 10 and fixing a relative
rotational position between the wall element 10 and the assembly aid 42. Fur-
ther, in order to facilitate insertion of the seal elements 36, the openings 44 of
the assembly aid 42 may have a tapered diameter with a decreasing diameter
towards the wall element 10. Thus, insertion of the seal elements 36 is simplified
due to the increased diameter at the end of the openings 44 towards the outside
14. Then the seal elements 36 can be press fit into the recesses 33 of the re-
spective openings 28 to provide a vacuum tight seal. In figure 3 the situation is
exemplified that one contact element 30 and one seal 36 are inserted already.
In a next step the second contact element 30 is inserted and subsequently the

second seal element 36 is inserted in the other opening 28.

Preferably, after inserting the seal element a second PCB may be connected to
the wall element 10 at the outside 14 of the housing. Preferably, the contact
elements 30 extending through openings in the second PCB 18. Therein, second
connecting elements 32 may be already in place providing electrical contact
between the contact elements 30 and the second PCB 18 upon insertion of the
contact elements 30 into the openings of the second PCB 18 when connecting
the second PCB 18 to the wall element 10. Alternatively, first the second PCB
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18 is put in place and connected to the wall element 10, thereby the contact
elements 30 extending through apertures of the second PCB 18. Subsequently,
second connecting elements 32 are inserted into these apertures of the second
PCB 18 providing electrical contact between the contact elements 30 and the

second PCB 18.

However, even though the method of assembly is described above with a certain
order of the steps, other embodiments of the present invention might deviate
from this order where necessary. The order of steps for assembly can be freely
selected and is not limited by the above given example or the figures.

Thus, by the present invention a simplified and reliable electrical feedthrough is
provided which provides electrical contact and vacuum tight seal even under

slight misalignments.
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Reference signs:
10 wall element

12 vacuum chamber
14 outside

16 first PCB

18 second PCB

20 cover

22 electrical motor

24 electrical sensor

24’ motor controller

26 sensor controller

28 openings or apertures
30 contact element

31 restricted portion

32 second connecting elements
33 recess

34 first connecting elements
36 seal element

40 alignment surface

42 assembly aid
44 openings

46 inner surfaces
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CLAIMS

1. Electrical feedthrough, in particular for a vacuum pump, comprising

a wall element having two or more openings preferably connectable to or
being part of a vacuum pump/vacuum apparatus,

wherein contact elements extend through each of the openings having a
first end and an opposite second end,

wherein individual seal elements are disposed between each of the contact

element and the wall element such that the openings are vacuum sealed.

2. Electrical feedthrough according to claim 1, characterized in that exactly

one contact element extending through each of the openings.

3. Electrical feedthrough according to claims 1 or 2, characterized in that the

seal elements are O-rings.

4. Electrical feedthrough according to any of claims 1 to 3, characterized in

that the respective seal element surrounds the contact element.

5. Electrical feedthrough according to any of claims 1 to 4, characterized in

that the contact elements are contact pins.

6. Electrical feedthrough according to any of claims 1 to 5, characterized in
that the first end of each of the contact elements is connected to a printed

circuit board, PCB, plug, socket, electrical connector or a wire.
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10.

11.

12.

13.

- 18 -

Electrical feedthrough according to any of claims 1 to 6, characterized in
that the second end of each of the contact elements is connected to a PCB,

a wire or plug.

Electrical feedthrough according to claims 6 or 7, characterized in that the
PCB is connected to the contact elements via connecting elements provid-
ing an electrical contact between the PCB and the contact element.

Electrical feedthrough according to claim 8, characterized in that the con-
necting elements are cup shaped or provide an axial abutment for the con-
tact elements.

Electrical feedthrough according to claim 8 or claim 9, wherein the con-
necting elements are a sleeve surrounding the respective contact ele-

ments.

Electrical feedthrough according to any of claims 1 to 10, characterized by
an assembly aid releasably connected to the electrical feedthrough,
wherein the assembly aid comprises openings corresponding to the open-
ings of the wall element.

Vacuum apparatus, in particular a vacuum pump, comprising a housing
defining a vacuum chamber, wherein an electrical feedthrough according
to any of claims 1 to 11 is connected to the housing or integrally built with
the housing such that a first end of the contact elements is disposed within
the vacuum chamber and a second, opposite end outside the vacuum
chamber.

Method for assembly of an electrical feedthrough, in particular according
to any of claims 1 to 11, with the steps:
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Providing at least two openings in a wall element of vacuum apparatus, in
particular a vacuum pump;

Inserting contact elements through each of the openings; and

Inserting individual seal elements between each of the contact elements

and the wall element.

Method according to claim 13, including connecting a PCB to the wall ele-

ment at a vacuum side.

Method according to claim 13 or 14, wherein an assembly aid is connected
to the wall element, wherein the assembly aid has openings corresponding
the openings of the wall element to guide insertion of the contact element

and the seal element.



