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(57) Abrege/Abstract:
The device (1), which serves for a sealed feed-through of an elongated part (9), a tube, a hose or a cable, through an opening (11)

In a mounting wall (10), comprises a) a hollow cylindrical tubular fitting (6) that is connectable to the mounting wall (10) and that
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(57) Abrege(suite)/Abstract(continued):

comprises a fitting channel (60) and a first outer thread (61), b) a cap nut (2) with a feed-through opening (20) and with an inner
cap thread (22) that is connected to the first outer thread (61) of the tubular fitting (6), as well as ¢) a sealing member (3) that is
arranged within the cap nut (2) and that comprises a recelving channel (30). The tubular fitting (6) comprises, neighbouring to the
first outer thread (61), a cylindrical sealing wall (64) and the cap nut (2) comprises, neighbouring to the inner cap thread (22), a
closing flange (23) that holds an elastic sealing ring (4), which rests tightly sealing on the sealing wall (64) and which Is axially
movable along the sealing wall (64), when the cap nut (2) Is turned.
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Abstract

The device (1), which serves for a sealed feed-through of an
elongated part (9), a tube, a hose or a cable, through an

opening (11) 1n a mounting wall (10), comprises

a) a hollow cylindrical tubular fitting (6) that 1s

connectable to the mounting wall (10) and that comprises

a fitting channel (60) and a first outer thread (o6l),

b) a cap nut (2) with a feed-through opening (20) and with

an inner cap thread (22) that is connected to the first

outer thread (61) of the tubular fitting (6), as well as

C) a sealing member (3) that 1s arranged within the cap nut

(2) and that comprises a receiving channel (30).

The tubular fitting (6) comprises, neighbouring to the first
outer thread (0l), a cylindrical sealing wall (64) and the cap
nut (2) comprises, nelghbouring to the inner cap thread (22),
a closing flange (23) that holds an elastic sealing ring (4),
which rests tightly sealing on the sealing wall (64) and which
1s axlially movable along the sealing wall (64), when the cap

nut (2) 1s turned.
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Feed-through device

The present invention relates to a device for the sealed feed-

through of elongated parts through an opening of a mounting

wall.

BACKGROUND OF THE INVENTION

For guiding media, such as liquids, gases or electricity,
elongated parts, such as hoses, tubes or cables are used,
which often need to be guided through a wall opening, e.g.

through the opening of a housing of an electrical device.

In the chemical industry, the pharmaceutical industry and the
food industry strict requirements are prescribed with regard
to the cleanness of production facilities and all thelr
components. Thereby it 1s dimportant that openings, through
which elongated parts are guided, are tightly sealed. Further,
feed-through devices shall not suffer from contamination oxr
corrosion and shall not require extensive <c¢leaning oOrx

malntenance.

In [1], EP1898500B1 (corresponding to DE102006043217B3), a
feed-through device 1s  known, that comprises a hollow
cylindrical tubular fitting, which can be connected to a
housing wall and that comprises an outer thread, on which a
cap nut is mounted that is provided with an inner thread. With
the cap nut a hollow cylindrical pressure element and an
annular sealing element can be pressed against an elongated

part that is guided through the tubular fitting.

According to [1], the problem with such feed-through devices
existed, that even after completely setting up a cap nut on
the tubular fitting, a part of the outer thread of the tubular
fitting remained exposed to the outside. Hence, this part of

the outer threat could still get contaminated by dirt,
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wherefore the strict requirement of cleanness often could not

be met.

In [1] 1t 1is further explained, that the outer thread of the
tubular fitting of known feed-through devices cannot Dbe
manufactured with such a low number of convolutions of the
outer thread that the cap nut 1n the 1nstalled state covers
the outer thread completely 1n every configuration. Depending
on the diameter of the elongated part guided through the feed-
through device, the cap nut needs to be screw with more or
less turns onto the tubular fitting, so that the pressure
element and the sealing member can be pressed firmly and
tightly against the elongated part. Hence, convolutions of the
outer thread that are not covered are prone to contamination

that can only be removed with considerable effort.

Hence, 1n [1l] 1t has been proposed, to connect the cap nut ot
the feed-through device in such a way with the tubular fitting
that the cap nut can be turned but cannot move axially against
the tubular fitting and that the outer thread of the tubular
fitting is completely covered. For this purpose the 1nner side
of the cap nut comprises an inner thread that engages 1nto an
outer thread of a sliding element, which 1s arranged torque

proof but slidable in the direction of the longitudinal axis

of the tubular fitting. Hence, 1n this embodiment of the feed-
through device, instead of the cap nut the sliding element 1is

used as pressure element.

For connection purposes, the cap nut 1s brought from the
outside onto the tubular fitting and is coupled by means of a
snap on connection with the tubular fitting. Hence, the
tubular fitting can be manufactured without an outer thread,
wherefore the leading cause for contamination of the outside

of the tubular fitting has fallen away.
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For mounting the cap nut it 1s proposed, to insert a plastic
ring 1into an annular groove provided on the outside of the
tubular fitting, which plastic ring 1s pressed radially
inwards when the cap nut 1s set up. Hence, 1n this embodiment
additional device parts are required, which need to be
manufactured and assembled with considerable effort. If the
cap nut shall securely be held, then the plastic ring must be
provided in massive form. However, 1in this case, considerable
force 1s required to compress the plastlic ring for setting-up
the cap nut on the tubular fitting. However, 1f the plastic
ring 1s designed with reduced dimensions, then the resulting
connection may not be as reliable as required. Further, the
plastic ring 1s under a load, which <can lead to 1ts
destruction. Still further, the plastic ring has no sealing
property, wherefore an additional sealing ring must Dbe
applied, which 1s exposed to mechanical stress when the cap
nut is turned. Furthermore, the sliding element, which 1is
slidably held within the <cap nut, needs to be supported
accordingly, so that i1t will not be blocked when handling the

device.

In total a complex solution results with numerous device
parts, that need to be manufactured, assembled and operated
with corresponding effort and that are exposed to considerable

stress.,

In [2], EP1675244B1, a feed-through device 1s disclosed, that

comprises a tubular fitting, a cap nut screwed onto the

tubular fitting as well as a sealing and pressure member
arranged between the tubular fitting and the cap nut, which
sealing and pressure member consists of a single part, namely
an elastic sealing insert. Also with this feed-through device

a part of the outer thread of the tubular fitting can get

freely exposed, particularly then, when an elongated part 1s
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installed that comprises a larger diameter. Furthermore, the
threaded connection between the tubular fitting and the cap

nut 1is not optimally sealed.

The present 1nvention 1s based on the object of providing an

improved feed-through device that allows sealed feed-through

of elongated parts through opening of a wall, e.g. through a

wall of a housing.

Particularly, a feed-through device shall be created, which

can receilve and sealingly embrace elongated parts with

different diameters, thus providing a reliable sealing.

The feed-through device shall have a compact construction and
shall exhibit smooth external surfaces, on which

contamination can scarcely settle and which can be cleaned

with laittle effort. Particularly, it shall be avoided that a

part of a thread 1s exposed to the outside.

Furthermore, the feed-through device shall be created cost-

efficient with a simple design and with the lowest possible

nunmper of device parts.

Sti1ll further, the feed-through device shall easily be
operable and shall not be exposed to grow and stresses during
operation, so that wearing 1is avoided. More particularly,
only robust device elements shall be used that can be exposed

to higher mechanical stresses, so that a robust construction

results.

SUMMARY OF THE INVENTION

The above and other objects of the present invention are
achieved with a feed-through device as defined in the
description. Advantageous embodiments of the invention are

defined in the specification.

CA 2831583 2018-05-29
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The device, which serves for a sealed feed-through of an
elongated part, a tube, a hose or a cable, through an opening

in a mounting wall, comprises

a) a hollow cylindrical tubular fitting that 1s connectable
to the mounting wall and that comprises a fitting channel

and a first outer thread,

b) a cap nut with a feed-through opening and with an 1inner
cap thread that is connected to the first ocuter thread of

the tubular fitting, as well as

C) a sealing member that 1s arranged within the cap nut and

that comprises a receilving channel.

According to the 1invention, the tubular fitting comprises,
neighbouring to the first outer thread, a cylindrical sealing
wall and the cap nut comprises, neighbouring to the 1nner cap
thread, a closing flange that holds an elastic sealing ring,
which rests tightly sealing on the sealing wall and which 1s
axially movable along the sealing wall, when the cap nut 1s

turned.

After the installation of the feed-through device, the sealing
ring 1is always sealingly seated on the cylindrical sealing
wall, which corresponds to the outside of a hollow cylindrical
part of the tubular fitting or the outside of a sealing sleeve
mounted on the tubular fitting. At the same time the sealing
ring 1s sealingly connected to the cap nut, wherefore the area
between the cap nut and the tubular fitting 1s completely

sealed.

The optional use o0of a sealing sleeve allows the efficient
application of high-grade materials, such as high-gquality
metals. Instead of manufacturing the complete voluminous

tubular fitting from high-grade material, only the sealing
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sleeve 1s made from high-grade material. The sealing sleeve
can be connected to the tubular fitting for example by means
of corresponding threads. In the event that the tubular
fitting 1tself 1s made from high-grade material, then a

sealing sleeve 1s not required.

The wall height of the sealing wall, 1i.e. the corresponding
width o©of the cylindrical area of the tubular fitting, adiong

which the sealing ring can be sliding, 1is selected according

to the length of the inner thread of the cap nut. Hence, the
sealing ring 1is sealingly seated on the sealing wall in all
possible adjustments of the cap nut. The length of the closing
flange and the length of the sealing ring are selected 1n such
a way, that the first outer thread of the tubular fitting 1s
always completely covered by the combination of the closing
flange and the sealing ring with all possible adjustments of
the cap nut. The closing flange can form a relatively long
cylinder segment, which holds and preferably completely
embraces a relatively short sealing ring. Alternatively, only
a short closing flange can be provided, which holds a sealing
ring that forms a longer cylinder segment. Hence, the closing
flange and the sealing ring form longer or shorter ring
elements, particularly ring flanges or cylinder segments,
which complement one another, in order to completely bridge
the first outer thread and to ensure that the sealing ring

remains always sealingly seated on the cylindrical sealing

wall.

Hence, the transition region between the cap nut or the
closing flange of the cap nut, respectively, on the one hand
and the tubular fitting or the sealing wall, respectively, on
the other hand is always sealingly closed by the sealing ring.
Independently from the diameter of the installed elongated

part and the related adjustment or position of the cap nut,
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the outer thread of the tubular fitting 1s always completely

covered, so that that no contamination can appear therein.

The sealing ring comprises a ring body that preferably 1s
designed hollow cylindrically and that preferably comprises at
least one mounting element. Preferably, the ring body
comprises a first outer annular flange on the side facing the
cap nut, which first outer annular flange engages 1n an innexr
annular grcove that 1is provided on the 1inner side of the

closing flange.

In a further preferred embodiment, the ring body comprises a
second outer annular flange on the side distal to the cap nut,
which outer annular flange 1s seated at the lower side of the
closing flange on an 1nner annular flange, which preferably 1s
delimited by the 1inner annular groove. Hence, at one side of
the 1inner annular flange the first outer annular flange 1s
seated and on the other side of the 1nner annular flange the
second outer annular flange of the sealing ring 1s seated. The
inner annular flange provided on the closing flange preferably
presses against the ring body of the sealing ring, wherefore a
form locking connection results between the closing flange and
the sealing ring that 1s sealingly closed in several annular
regions. In addition the sealing ring 1s pressed against the

closing flange, when the sealing ring is sealingly seated on

the sealing wall.

Due to 1its elasticity, the sealing ring can be shifted into
the closing flange of the cap nut. In order to facilitate this
process, the first outer annular flange of the sealing ring
and the inner annular flange of the closing flange preferably
comprise wedge-shaped c¢ross-sections and conically formed
annular wedge planes aligned 1in parallel to one another, so
that the closing flange can pe set up onto the sealing ring

and can be shifted against the sealing ring until the first
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outer flange of the sealing ring snaps 1nto the 1nner annular

groove provided in the closing flange.

The second outer flange of the sealing ring 1s preferably
directed upwards and provided with a hook-shape, so that the
second outer flange, when the sealing ring 1s 1nserted, can be
grasped by the inner annular flange of the closing flange and
can be bent outwards, so that the first outer annular flange
1s drawn 1n addition against the inner annular flange of the
closing flange. Consequently, a form-locking and a ftorce-

locking connection result between the cleosing flange and the

sealing ring.

In a further preferred embodiment the ring body of the sealing
ring comprises an annular sealing lip on the side distal to
the cap nut, which annular sealing lip 1s directed towards the
sealing wall of the tubular fitting and which annular sealing
lip forms a circle with a diameter, which 1is smaller than the
diameter of the cylindrical sealing wall and which diameter is
preferably smaller than in the inner diameter of the ring body
of the sealing ring. The elastic sealing lip embraces the
cylindrical sealing wall and 1s seated with a pressing force
on the c¢ylindrical sealing wall, wherefore a tight force-
locking connection results between the sealing lip and the
cylindrical sealing wall. The sealing ring, which comprises
the ring body, the two ocuter flanges and the sealing lip 1S
preferably manufactured 1n one piece and 1s made from a
material, which exhibits an elasticity that allows, on the one
hand, to press the sealing ring into the closing flange of the
cap nut and on the other hand to stretch and expand the
sealing lip so that it can be gulided over the cylindrical

sealing wall.

In a preferred embodiment, a transition region, preferably a

rounded shoulder i1s provided between the first outer thread
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and the cylindrical sealing wall of the tubular fitting, which
transition region narrows towards the first outer thread and
proadens towards the c¢ylindrical sealing wall. Hence, the
seallng lip can be guided towards the rounded shoulder, 1i.e.
the transition region, and can be expanded when moving along
the transition region, until the sealing 1lip reaches the
height of the sealing wall and can be moved along the sealing
wall. The preferably rounded transition regicn allows
transferring the sealing 1lip 1nto the operation region of
operation wlithout effort and without any risk and wearing,

wherefore damagilng of the sealing lip is avoided.

Preferably, the tubular fitting, the cap nut and the sealing
ring are dimensioned in such a way that the engagement of the
first outer thread of the tubular fitting 1intc the i1nner
thread the cap nut occurs, before the sealing lip has reached
the transition region. Hence, the movement of the sealing 1lip
along the transition region can be done practically without
effort by turning the cap nut. Thereby, the 1nner diameter of
the sealing ring 1s larger than the diameter of the first

outer thread of the tubular fitting, so that the sealing ring

can be gulded over the outer thread of the tubular fitting up

to the transition region.

The sealing ring preferably consists of a plastic that 1is
resistant to mechanical stresses and influences of chemical
substances and that at the same time comprises the required
elasticity that allows expansion of the sealing 1lip and
compression of the first outer flange. Preferably, the plastic
material has an elasticity modulus 1n the range of 350 MPa up
to 1000 MPa or hiligher, preferably approximately 420 MPa.
Further, the plastic shall exhibit good gliding properties

which ensure, that the sealing lip can be guided with little

force along the cylindrical sealing wall 1n spite of the
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preferably high elasticity modulus and the tight seating.
Preferably the sealing ring 1S made from
polytetrafluorethylene PTFE that 1is resistant to mechanical
stresses and chemical 1nfluences and that exhibits optimal

gliding properties.

The sealing member provided within the cap nut can be a single
element, which 1s compressable and on the o¢ne side pressed
against the inner wall of the cap nut and the other side
pressed against the elongated part when the cap nut 1s
fastened. In order to develop the required pressure for
compressing the sealing member when fastening the cap nut and
to advantageously form the sealing member, the cap nut 1is
provided with an end pilece comprising a dome-shaped or
conically—-shaped inner wall, which 1is provided with a feed-
through opening concentrically to the longitudinal axis of the

feed-through device.

In a preferred embodiment, a clamping collet 1s provided
wlthin the tubular fitting, which comprises a collet channel
for feeding-through the elongated part and which comprises a
lamella crown that 1is preferably held above the first outer
thread of the tubular fitting within the cap nut. Within the
lamella crown the hollow cylindrical sealing member 1s seated.
When fastening the cap nut the lamellae are pressed against
the sealing member, whereby the sealing member gets compressed
and pressed against the 1nstalled elongated part. Preferably,

the sealling member extends beyond the lamella crown, so that

the sealling member 138 abutting 1n the range of the feed-
through opening on the one hand directly the dome—-shaped or
conically-shaped 1nner wall of the end piece of the cap nut
and on the one hand the 1nstalled elongated part. Preferably,

the clamping collet 1s made from bendable material, e.g. hard
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elastic plastic with an elasticity modulus of 800 MPa or

higher.

The sealing member 1is preferably made from a soft elastic
material and preferably comprises an elasticity modulus in the
range of 10 MPa up to 200 MPa. The sealing member 1S
preferably made of caoutchouc, such as silicone rubber or

fluororubber.

The clamping collet 1s preferably held torque proof within the
tubular fitting, so that mutual movements of the device parts
and corresponding wearing are avolided. Therefore, preferably a
mounting flange provided within the fitting channel that
comprises at least one guiding groove aligned 1n parallel to
the longitudinal axis of the feed-through device. In the
guiding groove a guiding fin is guided that 1s provided on the
clamping collet. The guiding fin 1s preferably provided on a
mounting c¢ylinder, which supports a collet ring that 1is
connected to the lamellae. The collet ring radially extends
beyond the mounting c¢ylinder and 1s seated on a mnmounting

flange of the tubular fitting.

On the inner side, the mounting cylinder preferably comprises
an Iinner shoulder, on which the hollow cylindrical sealing
member 1s supported. Preferably the inner shoulder 1s formed
as a wedge that 1is directed against the sealing member, SO
that the sealing member 1s securely held. Across the wedge
shape a larger sealing area results, against which the seallng

member 1s pressed.

The tubular fitting can be installed 1n a conventional manner

[

within an opening of a mounting wall. .g., the tubular
fitting 1is provided with a second outer thread and wlith an
outer mounting flange that 1is arranged between the first and

the second outer thread. The second outer thread can be guided
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through the opening i1n the mounting wall and can be fixed with
a mounting nut. On the side facing the second outer thread the
outer mounting flange preferably comprises an annular groove,
into which an annular sealing element 1s engaged that seals
the connection between the tubular fitting and the mounting

wall sealed. In the event that the wall opening 1s provided

with a thread the mounting nut 1s not required.

In order to avoid corrosion on the feed-through device, the
tubular fitting, the cap nut and, 1f provided, the mounting
nut are preferably made of high quality steel. However, 1t 1s
also possible to produce these parts from high-quality

plastic.

BRIEF DESCRIPTION OF THE DRAWINGS

Some of the objects and advantages of the present invention
have been stated, others will appear when the following
description 1s considered together with the accompanying

drawings, 1n which:

Fig. 1 shows an inventive feed-through device 1, which
comprises a tubular fitting 6 mounted in an opening
11 of a mounting wall 10, a cap nut 2 screwed onto
the tubular fitting 6, a sealing ring 4 connected to
the cap nut 2, an annular sealing element 7 abutting
the mounting wall 10 and a mounting nut 8 as well as
an elongated part 9, a tube, a hose or a cable, that
is guided through the feed-through device 1 and the
wall opening 11;

Fig. 2 shows the feed-through device 1 1n cross-—-sectional
view along the cutting line A--A shown in figure 1,
with the cap nut 2, the sealing ring 4 and the

annular sealing element 7;
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

3

ca

ob

8a

shows the feed-through device 1 of figure 1 1n an
explosion view with the cap nut 2, a hollow
cylindrical sealing member 3, the sealing ring 4, a
clamping collet 5, the tubular fitting 6 and the
annular sealing element 7 1in coaxial alignment to

one another;

shows a cross—-sectional view of the feed-through
device 1 along the cutting line A--A shown in figure
1 with the device elements separated from one

another;

shows the assembled feed-through device 1 with all
device elements 1n cross—-sectional wview along the

cutting line A--A shown in figure 1;

shows a cross—-sectional view of the cap nut 2 along
the cutting line A--A shown 1in figure 1 with an

inner annular groove 23, 1in which the sealing ring 4

1s held;

shows a cross—-sectional view of the sealing ring 4

along the cutting line A--A shown in figure 1;

shows a cross—-sectional view of the sealing ring 4
along the cutting line A--A shown 1in figure 1 from a

different angle;

shows a cross-sectional view along the cutting line
A--A shown in figure 1 of the tubular fitting 6 and
the sealing ring 4, which 1s tightly seated on the
cylindrical sealing wall 64 of the tubular fitting 6

and which 1s slidable along this sealing wall 64,;

shows a cross-sectional view of the clamping collet

o> along the cutting line A--A shown i1n figure 1; and
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Fig. 8b shows a cross-sectional view of the clamping collet
5 along the cutting line A—-A shown i1n figure 1 from

a different angle.

Figure 1 shows an inventive feed-through device 1 with a
tubular fitting 6, which comprises a first outer thread 61
(see fig. 2), on which a cap nut 2 is seated, and which
comprlses a second outer thread 62 that 1s extending through a
wall opening 11 in a mounting wall 10 and that 1s connected
with a mounting nut 8. Inside the feed-through device 1 an
elongated part 9, e.g. a tube or a cable is held, which 1is

extending through the wall opening 11 (see fig. 5).

Figure 1 shows further, that the cap nut 2 on the front side
holds an elastic sealing ring 4, which encloses and abuts a
hollow cylindrical middle member of the tubular fitting 6,
whose outer wall forms a sealing wall 4, along which the

sealing ring 4 1s slidable.

The tubular fitting 6 further comprises an outer mounting
flange 63, on which an annular sealing element 7 1s seated
that is sealing the area between the outer mounting flange 63

and the mounting wall 10.

Figure 1 shows that the feed-through device 1 exhibits a
compact design and essentially smooth outer surfaces, which
can easily be cleaned. The tubular fitting 6, the mounting nut
8 and the cap nut 2 are preferably made of high-quality steel,
so that corrosion is avoided. The sealing ring 4 1is preferably

made of a robust, hard-elastic material, such as

polytetrafluorethylene PTFE, which exhibits good gliding
properties. Even after extended use and numerous
manipulations, particularly movements of the sealling ring 4
along the sealing wall 64, signs of wearing will scarcely

appear. The annular sealing element 7, which 1s exposed Lo
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reduced mechanical stress compared to the sealing ring 4, 1s

preferably made from soft-elastic material, such as

caoutchouc, particularly silicone rubber or fluororubber.

In order to allow grasping the tubular fitting © and the cap
nut 2 with tools in a form-locking manner, the tubular fitting

6 and the cap nut 2 are preferably provided with recesses.

Figure 2 shows the feed-through device 1 of figure 1 with a
cut through the cap nut 2, the sealing ring 4 and the annular
sealing element 7 along the cutting line A--A shown 1n figure
1. In this view, the second outer thread is 1nserted 1nto the
wall opening 11 of the mounting wall 10 that comprises a
thread in which the second outer thread. Hence, a mounting nut

1s not required 1n this case.

The cap nut 2 comprises at the upper end an end pilece 21 with
a feed-through opening 20, inside an inner cap thread 22 and
at the lower end a closing flange 23 facing the tubular
fitting 6. The closing flange 23 comprises an inner annular

groove 231 and adjacent thereto an inner annular flange 232.

The closing flange 23 is connected 1in a form-locking and

preferably also in a force-locking manner to the seallng ring

4 that 1s inserted therein.

Further, a clamping collet 5 with lamellae is seated within
the tubular fitting 6, which extend above beyond the filirst
outer thread 61 and which abut with their front side the end
piece 21 of the cap nut 2, which comprises a dome-shaped or
conically-shaped inner wall. Within the clamping collet 5 a
sealing member 3 1is held, which extends beyond the lamellae
and which also abuts with the front side the inner wall of the
end piece 21 of the cap nut 2. When fastening the cap nut Z,
the end piece 21 of the cap nut 2 presses the lamellae and the

sealing member 3 radially inside until the sealing member 3
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sealingly embraces the installed elongated part 9.
Subsequently, the sealing member 3 adjoins on one silde
sealingly the inner wall of the cap nut 2 and on the other
side the elongated part 9, so that an optimal sealing results

on both sides.

Figure 2 further shows, that the inner diameter of the
cylindrical c¢losing flange 23 1s larger than the 1nner
diameter of the inner cap thread 22 of the cap nut 2. Hence,
the sealing ring 4 1s radially extending farther to the
outside compared to the inner cap thread 22 and can therefore
be shifted over the first outer thread 61 of the tubular
fitting 6 up to a transition region 68. The transition region
08 forms a shoulder that extends radially outside towards the
sealing wall 64. The shoulder is rounded, so that the sealing
ring 4 can be moved across without additional resistance.
Before the sealing ring 4 reaches the transition region 68,
the inner cap thread 22 of the cap nut 2 preferably engages
the first outer thread 61 of the tubular fitting 6, whereafter
the movement of the sealing ring 4 across the transition
region 68 1s performed automatically when the cap nut 2 1s
fastened. Hence, at first, the sealing ring 4 1s connected to
the cap nut 2 and so that i1t can then be guided easily across

the transition region 68, by turning the cap nut 2.

While the sealing ring 4 is moved across the transition region
68, the sealing ring 4 is continuously stretched and expanded,
so that it then tightly encloses the sealing wall 64 1i1n a
force-locking manner. It 1s shown, that the height wh of the
sealing wall 64 is selected in such a way, that the sealing
ring 4 abuts the sealing wall 64 i1n all positions of the cap
nut 2 that can occur when elongated parts 9 with different

diameters are mounted.
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Figure 3 shows the feed-through device 1 of figure 1 1n an
explosion view with the cap nut 2, the sealing membexr 3, the
sealing ring 4, the clamping collet 5, the tubular fitting 6
and the annular sealing element 7 in coaxial alignment towards

one another.

Figure 4 shows a cross—sectional view of the feed-through
device 1 along the cutting 1line A--A shown 1in figure 1 with

the device elements separated from one another angle.

Figure 5 shows the assembled feed-through device 1 with all
device elements in cross-sectional view along the cutting line
A—A shown in figure 1. The elastic sealing member 3, which 1s
formed hollow cylindrically and which comprises a receiliving
channel 30, the sealing ring 4 and the annular sealing element
7 are shown hatched with broad lines to highlight the elastic
properties of these parts. The lamellae of the clamping collet
5, which are bendable, are shown hatched with broader doubled

lines.

In the configuration of figure 5, the front side of the
sealing ring 4 has already been pushed over the transition
region 68 and 1s tightly and sealingly seated on the sealing
wall 64. It 1is shown that the diameter dw of the cylindrical
sealing wall 64 is larger than the diameter dg of the first
outer thread 61 of the tubular fitting 6. Hence, the
transition region 68 lying therebetween is expanding radially
outside from the first outer thread 61 towards the sealing

wall o4.

It 1s further shown that the outer mounting flange 623
comprises an annular groove 65 that 1s opened downwards and 1n

which the annular sealing element 7 1s engaged.

Figure 6 shows a cross—-sectional view of the cap nut 2 along

the cutting line A--A shown in figure 1 with an 1inner annular
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groove 23, 1n which the sealing ring 4 is held. The cap nut 2
comprises the closing flange 23 which forms a cylinder segment
that 1s aligned at least approximately coaxially to the
longitudinal axis x of the feed-through device 1. The closing
flange 23 comprises on the inner side an 1nner annular groove

231 and adjacent thereto an inner annular flange 232.

The sealing ring 4 comprises a ring body 40 with a first outer
annular flange 41 that 1is extending outside on the upper end
and engages 1nto the 1nner annular groove 231 provided in the
closing flange 23. At the 1lower side the ring body 40
comprises a second outer annular flange 42 that i1s extending
towards the outside and that, slightly inclined towards above,
1s abutting the lower side of the closing flange 23. The first
and the second outer annular flange 41, 42 therefore enclose
the 1nner annular flange 232 and abut the inner annular flange

232 1n a force-locking manner.

The first outer annular flange 41 of the sealing ring 4 and
the i1nner annular flange 232 provided on the closing flange 23
of the cap nut 2 are wedge-shaped and exhibit conically formed
wedge planes that are aligned at least approximately 1in
parallel to one another. Due to the wedge-shape of the outer
annular flange 41 and the 1inner annular flange 232, the

sealing ring 4 can easily be shifted into the cap nut 2.

At the lower side, the ring body 40 1s further provided with
an annular sealing lip 43, which in this preferred embodiment
forms an annular lever together with the second outer annular
flange 42, which abuts the lower side of the closing flange 23
thus supporting the sealing lip 43.

Flgure 6a shows a cross-sectional view of the sealing ring 4

along the cutting line A—A shown in figure 1.
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Figure 6b shows a cross-sectional view of the sealing ring 4
along the cutting line A—A shown 1n figure 1 from a different
angle. It is shown that the inner diameter dk of the ring body
40 is larger than the inner diameter dl of the annular sealing
lip 43, which 1s 1inclined towards ¢the 1inside agalnst the

sealing wall 64 (see fig. 7). Hence, the front side of the

sealing lip 43 can abut the sealing wall 64, while the ring

body 40 1s Kept 1n a distance therefrom.

Figure 7 shows a cross—-sectional view along the cutting line
A--A shown 1n figure 1 o¢f the tubular fitting © and the
sealing ring 4, which 1s tightly seated on the cylindrical
sealing wall 64 of the tubular fitting ¢ and 1s slidable along
this sealing wall 64. Compared to the i1llustration of filigure
5, the sealing ring 4 1is moved downwards and still abuts
tightly sealing the cylindrical sealing wall 64. The sealing
ring 4 1s movable along the wall height wh of the sealing wall
64, which preferably corresponds to the height of the first

outer thread 61 of the tubular fitting 6 or 1s even larger.

Within the tubular fitting 6 an inner mounting flange 66 15
provided, which exhibits a supporting area 661 on the upper
side, on which the c¢ollet ring 53 of the clamping collet 5
shown in figure 8a can be seated. The inner mounting flange 66
further comprises one or a plurality of guiding grooves 6/,
which are aligned in parallel to the longitudinal axis x of

the feed-through device 1.

Figure 8a shows a cross—sectional view of the clamping collet
5 along the cutting line A--A shown in figure 1. The clamping
collet 5 comprises a mounting cylinder 51 equipped with
guiding fins 52. Above the mounting cylinder 51 and adjacent
thereto a collet ring 53 1is provided extending radially
outwards. The collet ring 53 1s provided with bendable
lamellae 541, 542, 543, .. (see figure 8b), which form a
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lamella crown 54. On the upper side the mounting cylinder 51
further exhibits an inner shoulder 55 that 1s formed as an
annular wedge that 1s directed upwards towards the collet

channel 50 serving as a seat for the sealing element 3 (see

fFig. 5).

The clamping collet 5 1s inserted into the tubular fitting 6,
by aligning the mounting cylinder 51 with the guiding fins 52

with the guiding grooves 67 of the mounting flange 66 and

inserting the mounting cylinder 51 into the inner mounting
flange 06 until the annular shoulder 531 formed by the collet
ring 53 abuts the upper side 661 of the inner mounting flange
66. Subsequently the clamplng collet 5 is held torgue proof by
the 1nner mounting flange 66. The lamellae 541, 542, 543,

extend beyond the first outer thread 61 of the tubular fitting

6 and abut the i1nner wall of the cap nut 2.

Figure 8b shows a cross-sectional view of the clamping collet
5 along the cutting 1line A—A shown 1in figure 1 from a
different angle. It 1is shown that the lamellae 541, 542, 543
are horizontally inclined beside one another and thus can be
moved radially towards the 1inside, where they overlap one

another.
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Clainms

1.

A device for a sealed feed-through of an elongated part,
a tube, a hoses or a cable, through an opening 1n a

mounting wall, comprising

a) an essentially hollow cylindrical tubular fitting
that 1s connectable to the mounting wall and that

comprlses a fitting channel and a first outer thread,

| I—_—

b) a cap nut with a feed-through opening and with an

inner cap thread that is connected to the first outer

fr—

thread of the tubular fitting, as well as

c) a sealing member that 1s arranged within the cap nut

and that comprises a receliving channel,

wherein the tubular fitting comprises, neighbouring to
the first outer thread, a cylindrical sealing wall and
wherein the cap nut comprises, neighbouring to the i1nner
cap thread, a closing flange that holds an elastic
sealing ring, which rests tightly sealing on the sealing
wall and which 1s axially movable along the sealing wall,

when the cap nut 1s turned.

The feed-through device according to claim 1, wherein a
transition region 1s provided between the first outer
thread and the cylindrical sealing wall, which i1s formed
by a middle part of the tubular fitting or by a jacket
sleeve mounted on the tubular fitting, which transition

reglion narrows towards the first outer thread.

The feed-through device according to c¢laim 1 or 2,

wherein the sealing wall exhibits a wall height (wh),
that corresponds to the height of the i1nner cap thread

of the cap nut, so that the sealing ring rests on the

CA 2831583 2018-05-29
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sealing wall with any adjustments of the cap nut and

that the height of the closing flange and the height the

sealing ring are selected in such a way, that the first

F

outer thread of the tubular fitting i1is always completely

5 overlapped by the combination of the closing flange and

the sealing ring with any adjustments of the cap nut.

4. The feed-through device according to claim 1, wherein
the sealing ring comprises a ring body with an annular
sealing lip located at the side distal of the cap nut,

10 which sealing lip delimits along its front side a circle
with a diameter (dl) that is smaller than the diameter

(dw) of the cylindrical sealing wall.

S The feed-through device according to claim 4, wherein

the ring body comprises a first outer annular flange on

15 the side facing the cap nut, which first outer annular
flange engages 1n an 1nner annular groove provided in

the closing flange of the cap nut.

6. The feed-through device according to claim 5, wherein
the ring body of the sealing ring comprises a second
20 outer annular flange on the side distal to the cap nut,

which second outer annular flange abuts a lower side of

the closing flange on an inner annular flange.

7. The feed-through device according to claim 1, wherein a
clamping collet 1s seated within the tubular ' fitting,
25 which clamping collet comprises a collet channel serving

for the feed-through of the elongated part and comprising

a lamella crown that 1s arranged within the cap nut above

the

L.l

f1rst outer thread of the tubular fitting and that

embraces the hollow cylindrical sealing member.

30 3 . The feed-through device according to claim 7 wherein the

tubular fitting comprises within the fitting channel an

CA 2831583 2018-05-29



10

15

20

20

30

LP 12-02 US - 25 -

10.

11.

12.

inner mounting flange with at least one guldling groove

aligned 1n parallel to a longitudinal axis of the tubular

fitting and wherein the clamping collet comprises a

mounting cylinder with a guiding fin on 1ts outer side

that 1s axlally movable within the guiding groove.

The feed-through device according to claim 8, whereiln

the clamping collet comprises a collet ring arranged
adjacent to and radially extending beyond the mounting
cylinder, which collet ring supports on one side the
lamella crown and exhibits on the other side a ring

shoulder, which 1s seated on the i1nner mounting flange.

The feed-through device according to claim 9, wherein
the mounting cylinder comprises on the inner side of the
collet ring an 1inner shoulder that supports the hollow
cylindrical sealing member and that exhibits the shape

of a wedge that 1s directed towards the sealing member.

The feed-through device according to claim 7, wherein an

end piece of the cap nut comprises concentrically to the

-

longitudinal axis of the tubular fitting a feed-through
openling and adjacent thereto a dome-shaped or conically-

shaped 1nner wall, and that the hollow c¢ylindrical

sealing member overlaps the lamella crown 1n such a way,
that the upper end of the lamella crown the upper end of

the sealing member abut the inner wall of the end piece.

The feed-through device according to claim 1, wherein

the tubular fitting comprises a second outer thread and

between the first and the second outer thread an outer

mounting flange that comprises, on the side facing the

second outer thread, an annular groove, 1n which an

annular sealing element 1s held.

CA 2831583 2018-05-29
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13.

S
14.

10
1o.

The feed-through device according to claim 1, wherein
the sealing ring comprises an elasticity modulus 1n the
range between 350 MPa and 1000 MPa and that the sealing

member comprilses an elasticity modulus in the range

between 10 MPa and 200 MPa.

The feed-through device according to claim 1, wherein
the sealing ring 1s made from a hard-wearing elastic
plastic, such as polytetrafluorethylene and that the

sealing member 1s made of caoutchouc, such as silicone

rubber, fluororubber.

The feed-through device according to claim 1, wherein

the tubular fitting and/or the cap nut made from plastic

or high-quality steel.

CA 2831583 2018-05-29
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