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CABLE PLUG ASSEMBLY

The present invention relates to a cable plug assembly according to claim 1.

Cable plug assemblies are known in the state of the art. In conjunction with seal blocks
they are used for providing a sealed feedthrough of a cable through a wall of e.g. a box or a

body housing of an apparatus.

Cables that comprise a plurality of optical fibers enclosed in a common cable jacket are

known in the state of the art.

Fiber holders for holding a plurality of individual optical fibers are also known in the state
of the art. Examples of conventional fiber holders are described in the documents US
5,566,269 and US 4,762,387.

It is an object of the present invention to provide an improved cable plug assembly. This
objective 1s achieved with a cable plug assembly according to claim 1. Preferred

embodiments are disclosed in the dependent claims.

A cable plug assembly according to the invention comprises a cable sleeve with a cable
receiving section for receiving a cable therein. The cable plug assembly further comprises
a fiber holder for fastening a plurality of fibers. The cable sleeve and the fiber holder are
connected via an intermediate section. Advantageously, this cable plug assembly allows

for an easy installation and provides a compact cable fixation solution.

Preferentially, the cable sleeve comprises a base part and a cover part, said base part and
said cover part being connectable. Advantageously, this allows for introducing a cable into

the cable sleeve.

Preferentially, said base part and said cover part are connectable by means of a first snap-

fit. Advantageously, this allows for a simple and quick assembly of the cable sleeve.

According to a further development, the cable receiving section of the cable sleeve
comprises fixation means for gripping a jacket of the cable. Advantageously, the fixation
means provide both an axial fixation and a strain relieve for the cable and a sealing of the

cable sleeve and the cable arranged therein.
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According to a further development, the fiber holder comprises a plurality of substantially
parallel slots for receiving a plurality of fibers, wherein the cable plug assembly further
comprises a bracket for retaining said fibers in said slots, said bracket being connectable to
the fiber holder. Advantageously, the fiber holder prevents a disarrangement of the fibers

and can also provide an axial fixation of the fibers.

Preferentially, said bracket is connectable to the fiber holder by means of a second snap-fit.
Advantageously, the snap-fit allows for an easy and quick assembly of the fiber holder and
the bracket.

Preferentially, each parallel slot comprises a width that is larger than a diameter of a fiber.

Advantageously, this allows for an easy insertion of the fibers into the slots.

In a preferred embodiment of the cable plug assembly, each slot comprises optionally at
least one first rib arranged substantially perpendicular to a running direction of a fiber
when said fiber is arranged in said slot, wherein the bracket comprises a plurality of high
ribs, wherein each said high rib is provided to be arranged in one of said slots when the
bracket is connected to the fiber holder. Advantageously, the high ribs press the fibers
against the first ribs, while the first ribs improve the fixation of the fibers in the fiber

holder and provide an axial fixation of the fibers.

In a further preferred embodiment, two substantially parallel planes are formed from a
surface of one of said high ribs and a surface of one of said slots when said bracket is
connected to the fiber holder. One or more of the plurality of fibers can be sandwiched
between said substantially parallel planes. Advantageously, sandwiching the fibers
between substantially parallel planes ensures that about the same pressure force is exerted
on each of the fibers, while in a conventional design with downwardly narrowing slots

lower fibers receive a significantly higher pressure force than fibers on the top.

According to a further development, the bracket is connected to the fiber holder by a
separable connection. Advantageously, this allows for a cost-efficient manufacture and
prevents the bracket from getting lost during delivery of the cable plug assembly. The
bracket may for example be separated from the fiber holder only directly before the

assembly of the fiber holder.

According to a further development of the cable plug assembly, the cable plug assembly
comprises an enclosure for guiding the fibers between the cable sleeve and the fiber holder,

wherein the enclosure is connectable to the intermediate section. Advantageously, the
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enclosure prevents a buckling of the fibers in the area between the cable sleeves and the
fiber holder.

Preferentially, the enclosure is connectable to the intermediate section by means of a third
snap-fit. Advantageously, the snap-fit allows for an easy and quick assembly of the

enclosure.

Preferentially, the cable sleeve comprises a first flange arranged circumferentially around a
first opening of the cable receiving section and a section flange arranged circumferentially
around a second opening of the cable receiving section. Advantageously, the first flange
and the second flange can form a labyrinth seal when the cable plug assembly is arranged

in a seal block.

According to a preferred embodiment, the cable sleeve is designed to be arranged in a
cable port of a seal block for providing a sealed feedthrough of the cable and the first
flange and the second flange are designed for forming a labyrinth seal between the first
flange and the second flange and respective outer flanges arranged in the cable port of the
seal block. Advantageously, the seal block can be integrated in a wall of a housing or a box

for providing a sealed feedthrough of the cable.

Preferentially, the cable receiving section of the cable sleeve is provided to receive the
cable without a foam arranged on a jacket of the cable. Advantageously, foam is not
necessary for sealing and fixation of the cable. This simplifies the application of the cable

plug assembly.

The invention will now be explained in more detail with reference to the Figures in which:

Figure 1 shows a perspective view of a first cable plug;

Figure 2 shows a perspective view of a cover part of a cable sleeve;

Figure 3 shows an enclosure of the first cable plug;

Figure 4 shows a perspective view of the first cable plug in a completely assembled state;
Figure 5 shows a perspective view of a seal block and the first cable plug;

Figure 6 shows a sectional view of the seal block;

Figure 7 shows a perspective view of a second cable plug;

Figure 8 shows a further perspective view of the second cable plug; and

Figure 9 shows a a sectional view of a fiber holder.
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Figure 1 shows a perspective view of a first cable plug 100 according to a first
embodiment. The first cable plug 100 is designed for being inserted into a seal block for
providing a sealed feedthrough of a cable that contains a plurality of fibers. The cable may
comprise a plurality of optical fibers or a plurality of metallic electrical fibers or leads. The

cable plug 100 may for example provide a sealing level of IP55.

The first cable plug 100 comprises three sections arranged consecutively one after another
in the running direction of the cable and the fibers of the cable. The first section comprises
of a cable sleeve 125. The second section comprises of a guidance section 130. The third
section comprises of a first fiber holder 150. The cable sleeve 125, the guidance section
130 and the first fiber holder 150 are respectively connected to each other. Preferentially, a
base part 110 of the cable sleeve 125, the guidance section 130 and the first fiber holder
150 are formed integrally.

The cable sleeve 125 comprises of the base part 110 and a cover part 120. The cover part
120 is shown in detail in Figure 2. The base part 110 roughly comprises the shape of a half
cylinder barrel with an inner cable receiving section 200 comprising the shape of a half
circular cylinder. The cover part 120 also roughly comprises the shape of a half cylinder
barrel. The cover part 120 also comprises a cable receiving section 200 with the shape of a
half circular cylinder.

If the cover part 120 is connected to the base part 110, as shown in Figure 1, the cable
receiving section 200 of the base part 110 and the cable receiving section 200 of the cover
part 120 combine to form a cable receiving section 200 with the shape of a circular
cylinder. The diameter of the cable receiving section 200 is such that it matches the

diameter of a cable that is to be introduced into the first cable plug 100.

The base part 110 comprises a first locking bar and a second locking bar. The first and
second locking bars are not visible in Figure 1. The cover part 120 comprises a first snap-
fit cantilever 240 and a second snap-fit cantilever 245. The locking bars and the snap-fit
cantilevers 240, 245 together form two snap-fits for connecting the cover part 120 to the
base part 110. The snap-fits allow for an easy and quick connection of the cover part 120 to
the base part 110. In other embodiments, the cover part 120 and the base part 110 may,
however, be provided with alternative means of connecting the base part 110 and the cover

part 120 with each other, for example with a cable tie.

If the base part 110 and the cover part 120 are connected to each other to form the cable
sleeve 125, they comprise a first flange 250 and a second flange 260. The first flange 250
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is arranged around a first entrance or opening of the cable receiving section 200. The
second flange 260 is arranged around a second entrance or opening of the cable receiving
section 200. The purpose of the flanges 250, 260 will be explained in more detail below

with respect to Figure 6.

The base part 110 comprises a plurality of first annular rib portions 210 arranged in the
half cable receiving section 200. The cover part 120 comprises a plurality of second
annular rib portions 230 arranged in the half cable receiving section 200. When the base
part 110 and the cover part 120 are connected to each other, the annular rib portions 210,
230 are arranged annularly around an outer circumference of the cable receiving section

200 of the cable sleeve 125 or rather on an inner circumference of the cable sleeve 125.

In the example displayed in Figures 1 and 2, the cable receiving section 200 comprises
three annular ribs 210, 230. There may, however, be more or fewer than tree annular ribs
210, 230. The annular ribs 210, 230 are provided for gripping a jacket of a cable
introduced into the cable receiving section 200. The annular ribs 210, 230 thus combine the
jacket of the cable with the cable sleeve 125 formed out of the base part 110 and the cover
part 120 to provide a sealing and an axial fixture of the cable. This allows to arrange the
cable in the cable sleeve 125 without providing any foam between the cable and the cable

sleeve 125 but still provides a high degree of sealing.

The annular rib portions 210, 230 may slightly cut into the cable jacket. It is however
preferred if the annular rib portions 210, 230 are designed to grab and fixate the cable
without damaging the jacket of the cable.

Instead of the annular rib portions 210, 230 other fixation means may be provided on the
base part 110 and on the cover part 120 for gripping and sealing the jacket of the cable.
The annular rib portions 210, 230 may for example be replaced with small protrusions,
gripping teeth, a cross-hatched pattern, or with other suitable means. All these fixation

means are known to be equivalent.

The base part 110 is connected to the guidance section 130. The guidance section 130 is
approximately bar-shaped and comprises a third locking bar 300 and a fourth locking bar
305 opposed to the third locking bar 300.

Figure 3 shows a perspective view of an enclosure 140 that may be arranged on the
guidance section 130. The enclosure 140 comprises a U-shaped cross section with a third

snap-fit cantilever 310 arranged on the end of one of the beams of the U-shaped enclosure
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140 and a fourth snap-fit cantilever 315 arranged on the end of the other beam of the U-
shaped enclosure 140. The snap-fit cantilevers 310, 315 can be snapped onto the locking
bars 300, 305 of the guidance section 130.

The guidance section 130 and the enclosure 140 may comprise other means of connecting
the guidance section 130 and the enclosure 140 then the snap-fit connections provided by
the locking bars 300, 305 and the snap-fit cantilevers 310, 315.

The enclosure 140 serves for holding together a plurality of fibers arranged on the
guidance section 130 and prevents buckling of the fibers in the area of the guidance section
130. In a simplified embodiment of the first cable plug 100 the enclosure 140 may be

omitted.

The guidance section 130 is connected to the first fiber holder 150. The first fiber-holder
150 is approximately cuboid-shaped and comprises a plurality of parallel first slots 420.
The first slots 420 are arranged in parallel to the longitudinal direction of the first cable
plug 100. In the example depicted in Figure 1, the first fiber holder 150 comprises four
parallel first slots 420. The width of each first slot 420 is dimensioned such that a fiber of a
cable may be clamped in one of the first slots 420. Preferentially, each first slot 420
comprises a width that is slightly larger than a diameter of the fiber. A plurality of fibers
may be stacked on top of each other in each of the first slots 420.

Figure 1 shows that a first bracket 160 is connected to the first fiber holder 150. The first
bracket 160 is approximately bar-shaped. The first bracket 160 comprises a first snap-fit
recess 400 arranged on one end of the first bracket 160 and a second snap-fit recess 405
arranged on the opposite end of the first bracket 160. The first fiber holder 150 comprises a
first snap-fit hook and a second snap-fit hook arranged oppositely to the first snap-fit hook
410. The snap-fit hooks are not visible in Figure 1. The first bracket 160 is connected to
the first fiber holder 150 by means of the snap-fit connections formed by the snap-fit
recesses 400, 405 and the snap-fit hooks. In an alternative embodiment, the first fiber
holder 150 and the first bracket 160 may be equipped with alternative means of connecting
the first bracket 160 to the first fiber holder 150.

When connected to the first fiber holder 150, as shown in Figure 1, the first bracket 160
runs across the plurality of first slots 400, thereby preventing any fibers arranged in the
first slots 420 from being removed from the first slots 420. The bracket may also exert a
force on the first fiber holder 150 that slightly closes the first slots 420 to retain the fibers
inside the first slots 420.
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Figure 4 shows a perspective view of the first cable plug 100 with the enclosure 140
connected to the guidance section 130 of the first cable plug 100. The enclosure 140 forms
a tunnel above the guidance section 130 for receiving and guiding a cable or individual
fibers of a cable.

Figure 5 shows a perspective view of a seal block 190. The seal block 190 may be arranged
in a wall of a housing of an apparatus or in a wall of any other kind of box for providing a
sealed feedthrough for a cable 170 through the wall. The seal block 190 may for example
provide a sealing level of IP55.

The seal block 190 provides a plurality of cable ports 500. In the example shown in Figure
5, the seal block 190 comprises four cable ports 500.

A cable 170 is arranged in the first cable plug 100. The cable 170 comprises a cable jacket
600 and a plurality of fibers 180 arranged in the cable jacket 600. The cable sleeve 125
formed out of the based part 110 and the cover part 120 of the first cable plug 100 is
arranged in one of the cable ports 500 of the seal block 190.

Figure 6 shows a cross section through a cable port 500 of the seal block 190 with the first
cable plug 100 arranged in the cable port 500. The cable jacket 600 of the cable 170 is
arranged in the cable receiving section 200 of the cable sleeve 125 of the first cable plug
100. The diameter of the cable jacket 600 matches the diameter of the cable receiving
section 200 such that the cable jacket 600 is sealed in the cable receiving section 200.
Additionally, the first annular rib portions 210 and the second annular rib portions 230
arranged in the cable receiving section 200 have gripped the cable jacket 600 to improve
the sealing of the cable jacket 600 arranged in the cable receiving section 200 and to fixate
the cable 170 axially. Consequently, the cable 170 is sealed in the cable receiving section
200 without requiring any additional foam arranged between the cable 170 and the cable

sleeve 125 in the cable receiving section 200.

The seal block 190 comprises a first outer flange 700 arranged around the entrance of the
cable port 500 and a second outer flange 710 arranged around the exit of the cable port
500. The cable sleeve 125 is arranged in the cable port 500 between the first outer flange
700 and the second outer flange 710 such that the first flange 250 of the cable sleeve 125 is
in contact with the first outer flange 700 and the second flange 260 of the cable sleeve 125
is in contact with the second outer flange 710. Together, the flanges 250, 260 and the outer
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flanges 700, 710 provide a labyrinth seal that ensures a leak-proof arrangement of the cable
sleeve 125 inside the cable port 500.

The cable 170 comprises a plurality of fibers 180 arranged in the cable jacket 600. As can
be seen in Figures 5 and 6, the cable jacket 600 of the cable 170 has been removed in the
section of the cable 170 that is arranged outside the cable port 500 and runs towards the
first fiber holder 150 of the first cable plug 100. The cable jacket 600 ends between the
cable port 500 and the enclosure 140 arranged on the guidance section 130 of the first
cable plug 100. Consequently, the fibers 180 run through the tunnel formed by the
enclosure 140 and the guidance section 130 without the enclosing cable jacket 600. The
enclosure 160 prevents the fibers 180 from bending or buckling in the area of the guidance

section 130 and the enclosure 140.

Following the guidance section 130 and the enclosure 140, the fibers 180 are arranged in
several of the first slots 420 of the first fiber holder 150. The first bracket 160 is mounted
on the first fiber holder 150 to prevent the fibers 180 from being removed from the first
slots 420.

Figure 7 shows a perspective view of a second cable plug 1100 according to a second
embodiment. The second cable plug 1100, like the first cable plug 100, comprises a base
part 110 and a cover part 120 which together form a cable sleeve 125. The second cable
plug 1100 further comprises a guidance section 130 and an enclosure 140. These
components correspond to the respective components of the first cable plug 100 and will

not be explained in detail again.

Instead of the first fiber holder 150 of the first cable plug 100, the second cable plug 1100
comprises a second fiber holder 1150. The second fiber holder 1150 is approximately
cuboid-shaped and comprises a plurality of second slots 1420 arranged in parallel to the
longitudinal direction of the second cable plug 1100. In the example depicted in Figure 7,

the second fiber holder 1150 comprises four parallel second slots 1420.

Each of the second slots 1420 comprises optionally a plurality of first ribs 1440 arranged
perpendicular to the extension direction of the respective second slot 1420. Each first rib
1440 extends from an upper open end of the respective second slot 1420 towards a lower

closed end of the respective second slot 1420.
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A second bracket 1160 is connected to the second fiber holder 1150 by means of a
separable connection 1430. The second bracket 1160 may be separated from the second

fiber holder 1150 by breaking the separable connection 1430.

The second fiber holder 1150 comprises a plurality of high ribs 1450. The number of high
ribs 1450 arranged on the second bracket 1160 matches the number of second slots 1420.
The high ribs 1450 are arranged on the second bracket 1160 such that each high rib 1450
penetrates into one of the second slots 1420 when the second bracket 1160 is mounted on
the second fiber holder 1150.

The second bracket 1160 comprises a first snap-fit recess 400 arranged on one end of the
second bracket 1160 and a second snap-fit recess 405 arranged on the opposite end of the
second bracket 1160. The second fiber holder 1150 comprises a first snap-fit hook 410 and
a second snap-fit hook 415 arranged oppositely to the first snap-fit hook 410. The second
bracket 1160 can be connected to the second fiber holder 1150 by means of the snap-fit
connections formed by the snap-fit recesses 400, 405 and the snap-fit hooks 410, 415. In an
alternative embodiment, the second fiber holder 1150 and the second bracket 1160 may be
equipped with alternative means of connecting the second bracket 1160 to the second fiber
holder 1150.

Figure 8 shows a perspective view of the second cable plug 1100 with the second bracket
1160 mounted on the second fiber holder 1150. The high ribs 1450 of the second bracket
1160 have penetrated into the second slots 1420 of the second fiber holder 1150. Any
fibers 180 (not depicted in Figure 8) arranged in the second slots 1420 have thus been
pressed against the first ribs 1440 arranged in the second slots 1420 by the high ribs 1450.
This prevents the fibers 180 from being displaced in an axial direction of the fibers 180.
Additionally, the second bracket 1160 prevents the fibers from being removed from the
second slots 1420.

Figure 9 shows a sectional view of the second fiber holder 1150 sliced on line A-A
indicated in Figure 8. The second bracket 1160 is connected to the second fiber holder
1150. The high ribs 1450 of the second bracket 1160 have penetrated into the second slots
1420 of the second fiber holder 1150. Surfaces of the high ribs 1450 are arranged
substantially in parallel to surfaces of the second fiber holder 1150 forming the second
slots 1420. Between each such two parallel surfaces a plurality of fibers 180 are arranged.
The arrangement of the fibers 180 is such that they are stacked on top of each other and are
sandwiched between the two substantially parallel surfaces. The fibers 180 are pressed

against the first ribs 1440 and are thereby fixated.
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Advantageously, sandwiching the fibers 180 between two substantially parallel planes
ensures that about the same pressure force is exerted on each of the fibers 180. In a
conventional design with downwardly narrowing slots lower fibers would receive a

significantly higher pressure force than fibers on the top.
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CLAIMS

1. A cable plug assembly (100, 1100) comprising a cable sleeve (125) with a cable
receiving section (200) for receiving a cable (170) therein, characterised in that the cable
plug assembly (100, 1100) further comprises a fiber holder (150, 1150) for fastening a
plurality of fibers (180), wherein the cable sleeve (125) and the fiber holder (150, 1150)

are connected via an intermediate section (130).

2. The cable plug assembly (100, 1100) according to claim 1, characterised in that
the cable sleeve (125) comprises a base part (110) and a cover part (120), said base part
(110) and said cover part (120) being connectable.

3. The cable plug assembly (100, 1100) according to claim 2, characterised in that
said base part (110) and said cover part (120) are connectable by means of a first snap-fit
(240, 245).

4. The cable plug assembly (100, 1100) according to any one of the previous claims,
characterised in that the cable receiving section (200) of the cable sleeve (125) comprises

fixation means (210, 230) for gripping a jacket (600) of the cable (170).

5. The cable plug assembly (100, 1100) according to any one of the previous claims,
characterised in that the fiber holder (150, 1150) comprises a plurality of substantially
parallel slots (420, 1420) for receiving the plurality of fibers (180), wherein the cable plug
assembly (100, 1100) further comprises a bracket (160, 1160) for retaining said fibers
(180) in said slots (420, 1420), said bracket (160, 1160) being connectable to the fiber
holder.

6. The cable plug assembly (100, 1100) according to claim 5, characterised in that
said bracket (160, 1160) is connectable to the fiber holder (150, 1150) by means of a
second snap-fit (400, 405, 410, 415).
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7. The cable plug assembly (100, 1100) according to any one of claims 5 and 6,

characterised in that each parallel slot (420, 1420) comprises a width that is larger than a
diameter of a fiber (180).

8. The cable plug assembly (1100) according to any one of claims 5 and 7,
characterised in that each slot (1420) comprises at least one first rib (1440) arranged
substantially perpendicular to a running direction of a fiber (180) when said fiber (180) is

arranged in said slot (1420).

9. The cable plug assembly (1100) according to any one of claims 5 to 8,
characterised in that the bracket (1160) comprises a plurality of high ribs (1450), wherein
each said high rib (1450) is provided to be arranged in one of said slots (1420) when the
bracket (1160) is connected to the fiber holder (1150).

10.  The cable plug assembly (1100) according to claim 9, characterised in that two
substantially parallel planes are formed from a surface of one of said high ribs (1450) and a
surface of one of said slots (1420) when said bracket (1160) is connected to the fiber
holder (1150), wherein one or more of the plurality of fibers (180) can be sandwiched

between said substantially parallel planes.

11.  The cable plug assembly (100, 1100) according to any one of claims 5 to 10,
characterised in that the bracket (160, 1160) is connected to the fiber holder (150, 1150)
by a separable connection (1430).

12.  The cable plug assembly (100, 1100) according to any one of the previous claims,
characterised in that the cable plug assembly (100, 1100) further comprises an enclosure
(140) for guiding the fibers (180) between the cable sleeve (125) and the fiber holder (150,

1150), wherein the enclosure (140) is connectable to the intermediate section (130).

13.  The cable plug assembly (100, 1100) according to claim 12, characterised in that
the enclosure (140) is connectable to the intermediate section (130) by means of a third

snap-fit (300, 305, 310, 315).
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14.  The cable plug assembly (100, 1100) according to any one of the previous claims,
characterised in that the cable sleeve (125) comprises a first flange (250) arranged
circumferentially around a first opening of the cable receiving section (200) and a second
flange (260) arranged circumferentially around a second opening of the cable receiving

section (200).

15.  The cable plug assembly (100, 1100) according to claim 14 characterised in that
the cable sleeve (125) is designed to be arranged in a cable port (500) of a seal block (190)
for providing a sealed feedthrough of the cable (170), wherein the first flange (250) and the
second flange (260) are designed for forming a labyrinth seal between the first flange (250)
and the second flange (260) and outer flanges (700, 710) arranged in the cable port (500)
of the seal block (190).
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