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Abstract

An apparatus for absorbing noise on cables contains a
housing which comprises two partial shells which are

connected to one ancother 1n an articulated manner. Each

partial shell is intended to receive a ferrite element.
In the closed state of the housing, each end side has
an opening, so that a cable can be routed through the
housing. A fixing means, which contains two U-shaped
clips, 1s arranged on the inner side of each end side
of the housing. The 1nner limbs, which face one
another, of the two c¢lips form a slot 1in which the
cable 1s clamped. The 1inner limbs can be deformed

transverse to the direction of the cable.
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Apparatus for absorbing electrical noise

[0001] The invention proceeds from an apparatus for

absorbing electrical noise on a cable. Apparatuses of

this kind are known. Elements which are composed ot
ferrite and which are of two-part design, so that they

can be retrofitted to a cable, are wusually wused to

absorb electrical noise. Each element contains a
channel which, after the two elements are assembled,
forms a passage for the cable. These ferrite elements
are accommodated 1n housings which are composed of two

partial shells.

[0002] In a known apparatus of this kind, fingers are
arranged on the end sides of the two partial shells,
the said fingers being directed obligquely outwards and
the ends of the said fingers resting on the cable when

the housing 1s closed (US 5,003,278).

[0003] An apparatus of this kind, in which 1in each
case one fixing means, which has a slot with two
parallel edges for recelving the cable, 1igs fitted to

the two end sides of a partial shell, i1s likewlise known

(EP 1 039 632 A2). Securing by clamping 1is achieved by
the edges being pushed to a greater or lesser extent
into the 1insulation of the cable. The fixing means 1is

1n each case arranged on the outer side of the housing.

[0004] An apparatus in which fixing means are likewise
arranged on the outer side of the end sides of a
partial shell 1s also known. The fixing means have a
slot with parallel edges for receiving the cable. The
webs on which the edges are formed can be pivoted about
an axls perpendicular to the longitudinal axis of the
cable (DE 10 2006 027 312 A1l).

[0005] The known apparatuses are 1ntended to be

retrofitted to cables. Said apparatuses can 1in each
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case be fitted to cables with a specific diameter range
which 1s determined and therefore limlited by the

deformation range of the fixing means.

[0006] The 1nvention 1s based on the object of
providing an apparatus for absorbing noise on cables,
which apparatus can be used for cables with a

relatively large diameter range.

[0007] In order to achieve this obkject, the invention
proposes an apparatus having the features cited in
Claim 1. Developments of the invention are the subject

matter of dependent claims.

[0008] The  apparatus which 1s proposed by the
invention therefore contains, as fixing means, at least
one clip, the limbs, which face a cable which 1is to be
inserted or has been inserted and can be deformed
transverse to the cable, o©of the said clips forming a
border of a slot for receiving a cable in a clamping
manner, 1n particular two .clips which form a slot for
receiving the cable in a clamping manner between them.
The c¢lip or clips 1s/are adjusted to match different
cable diameters by deformation of the clip or the clips

themselves which are deformed Cransverse Lo the

longitudinal direction of the passage for the cable. If
there 1s only one c¢lip, a border of the slot which is
cpposite the clip 1s formed by a suitable stop or else
the boundary of the opening of the housing. When there
1s only one clip, a larger cable cross section can be
accommodated than when there are two c¢lips, but the

clamping force 1s lower.

[0009] A larger range of diameters can be covered by

this kind of deformation.
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[0010] In a development of the invention, 1t can be

provided that the at least one c¢lip 1s of U-shaped
design, and the ends of the limbs of the c¢lip are
integrally formed on the partial shell of the housing.

[0011] This shape of the clip permits deformation in a
wide range, without the forces which occur in the
process varying to an excessive extent. The forces
which occur when the said clip is clamped to the cable
can be distributed between a deformation of the limb
and of the bow which connects the limbs of the clip.
Since the ends of the limbs of the clip are integrally
formed on a partial shell, virtually the entire clip 1is

therefore available for deformation.

[0012] In a developmentz of the invention, the 1inner
side, which faces the cable which 1s to be 1nserted or
has been inserted, of the limb has a ribbed portion

which runs in the longitudinal direction of the limb.

[0013] The retaining force which acts on the cable can
be increased 1n this way. When there are two opposite
clips, 1t can be provided that the inner sides, which
face one another, of tne Jlimbs, which form the slot
between them, have a ribbed portion which runs 1n the
longitudinal direction of the limbs and which therefore
runs transverse to the direction of the cable. The
ribbed portion can comprilise a plurality of ribs. This

results 1n particularly effective enhancement of the
securing of the housing to the cable, wilthout

excessively high clamping forces being required.

[0014] In a development of the 1invention, 1t can be
provided that the limbs of each c¢lip run at least

approximately parallel to one another.
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[0015] In a further refinement of the 1nvention, it
can be provided that the limbs, which face one another,
of the two c¢lips, which form a fixing means, run

parallel to one another.

[0016] It can be provided that the c¢ross section of
the limbs which face one another 1s rectangular, soO
that the ribbed portion has a particularly simple

configuration.

[0017] In a further refinement of the invention, 1t
can be provided that two fixing means are formed on the
same partial shell. Therefore, ‘the housing can be
fitted to the cable 1n a particularly simple manner
even 1n the open state, 1n order to then be able to

close the said housing.

[0018] The invention proposes arranging the clips on
the inner side of the housing, that 1s to say on the
inner side of the end sides of the housing, 1t being
possible to provide a small spacing between the
respective 1nner side and the c¢lips, so that the clips
can be designed 1n a very flexible manner. Therefore,
the fixing means do not project beyond the end side of
the housing, so that the outer side of the housing can
be smooth and therefore can also be configured without

projections.

[0019] It <can be provided that the housing has a
locking device 1in order to lock the said housing in the
closed state such that 1t no longer opens of its own
accord. This Jlocking device can have elastic tongues
with projections which engage 1into corresponding

openings in the respectively other partial shell.

[0020] In a development of the invention, the housing

can have a centring device for ensuring the correct
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orientation of the two partial shells when closing the

housing.

[0021] The said centring device may be, for example, a
projection which has a slot and interacts with a rib on
the respectively other partial shell in such a way that

the rib engages 1nto the slot in the projection.

(0022] It can be provided that the two partial shells
of the housing are connected to one another 1n an
articulated manner, for example at the edges, which run
in the cable direction, of the two partial shells. The
closing movement 1s therefore a pivoting movement about
an axis parallel to the passage through the housing. In
this case, the outer side of the said projection, which
projection has a slot and projects beyond a
longitudinal edge of one partial shell, can be formed
such that 1t 1s matched to this pivoting movement, that

1s to say runs 1in an oblique or bent manner.

[0023] It goes without saying that it is also possible
for the two partial shells to be inserted one into the
other, that 1s to say to not be connected to one

another 1n an articulated manner.

[0024] In a development of the invention, each partial
shell has means for positioning in each case one of the
elements which are composed of a material which reduces

or absorbs noise relative to the partial shell.

[0025] In a development of the invention, the means
for positioning the elements, in particular the ferrite
elements, are designed as obliquely arranged centring
webs which, when the elements are inserted into a
respective partial shell, move the elements into their
intended position between the end walls of the partial
shell.
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[0026] Therefore, the centring webs define oblique
planes which, when the elements are 1inserted 1nto the
respective partial shell, automatically move the said
elements into the intended position relative to the

partial shell by simply pushing them in.

[0027] In a development of the invention, each end
wall is provided with at least one centring web, with a
distance between the centring webs in the direction of

a base of the respective partial shell being reduced.

[0028] Owing to the centring webs being arranged in
this way, the elements can be correctly positioned by
simply pushing the elements, for example ferrite
elements in the form of half-shells, 1into the partial

shell of the housing.

[0029] In a development of the invention, the centring
webs are connected to the partial shell and elastically

deformable only at one end.

[0030] In this way, the centring webs can Dbe

elastically deformed and can exert a spring force when

the elements are pushed in. Even when the elements have
reached their final position i1n the partial shell, the
centring webs provide a pretensioning force on the
elements, so that the said elements can be held in the
partial shell without rattling. The centring webs are
advantageously connected to a respective end wall of
the partial shells. A passage opening 1n the base of
the respective partial shell 1s then arranged beneath
the centring webs as viewed 1in the direction of the
base of the respective partial shell. This makes 1t
easier to produce the partial shell Dby means of
injection moulding, 1n particular plastic 1njection
moulding, since the centring webs can then be simply

removed from the mould together with the partial shell.
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[0031] In a development of the invention, means for
stabilizing the c¢lips against axial tension on the

cable in the closed state of the housing are provided.

[0032] In a development of the i1invention, the means
for stabilizing the clips have pins which are provided
on that partial shell which does not have a clip and
which, 1in the c¢losed state of the housing, fi1ll an
intermediate space between the limbs which make contact
with the inserted cable and the adjacent end wall of

the partial shell which i1s provided with the clips.

[0033] In this way, the clips can be secured against
axial tension on the cable in the direction of the
respectively adjacent end wall. Tf clips are
advantageously respectively arranged on the two
opposite end walls of the partial shell, the clips on
one end side are secured against tension on the cable
in one direction, and the clips on the opposite end
wall are secured against tension on the cable 1n the
opposite direction. Therefore, 1i1rrespective of the
direction 1in which the <cable 1s tensioned, the
tensioning force is in each case dissipated between the
respective clip and the respectively adjacent end wall
by the pins, so that the c¢lips cannot be deformed or

even damaged by axial tension on the cable.

Further features, details and preferences of the

invention can be gathered from the c¢laims and the
abstract, the wording of the said claims and abstract
being incorporated 1in the description by reference,
from the following description of preferred embodiments
of the invention and on the basis of the drawing. In
this case, individual features of the different
embodiments can be combined 1n any desired manner

without departing from the scope of the 1invention. In

the drawing:
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Figure 1 shows a perspective view of an open housing

without the ferrite elements;

Figure 2 shows a ©perspective view from another

direction; and

Figure 3 shows a view on an enlarged scale.

[0034] The housing, 1illustrated in the figures, of an
apparatus for absorbing electrical noise on cables
contains two partial shells 1, 2 which are connected to
one another in an articulated manner along a
longitudinal edge 3 with the aid of film hinges 4. As a
result, the two partial shells 1, 2 can be pivoted
about an axis which runs parallel to the longitudinal

edge 3 and can be c¢losed 1in order to form a closed

housing. Each partial shell 1, 2 1s intended to receive

a ferrite element, not 1llustrated in the drawings. The

two partial shells 1, 2 are of barrel-shaped design,

and therefore approximately have a cross section in the

form of half a circular cylinder.

[0035] Each half-shell 1, 2 has, in its respective end

side 5, 6, 1n each case one semicircular notch 7 which,
in the folded-together and therefore c¢losed state of
the housing, respectively form a circular passage for a
cable. The openings 1n the two end walls 5, 6, which
openilings are then 1n alignment with one another, form a

passage f[or the cable.

[0036] In the 1llustrated embodiment, the housing is
longer 1in the direction of the passage for the cable
than 1n the transverse direction, but this 1s not
apsolutely necessary. When the terms “longitudinal
direction” and "“transverse direction” are used 1in the

text which follows, the 1longitudinal direction 1s
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intended to be understood to mean the direction of the

passage for the cable.

[0037] The base of each partial shell 1, 2 has two
spring elements 8 which are offset 1n the longitudinal
direction and which are used to act on the two ferrite
elements 1in the closed state of the housing such that
the two ferrite elements are pushed towards one
another. A compensation projection 9 which 1is likewise
used to ensure that the two ferrite elements rest
agalnst one another 1in the correct manner 1s provided
centrally between the two spring elements 8 1n the

longitudinal direction.

[0038] Two latching tongues 11 are 1integrally formed
orn the outer longitudinal edge 10, which faces away
from the film hinges 4, of the partial shell 1 which 1is
on the left-hand side i1n figure 1, the latching lugs of
the said latching tongues engaging 1into two openings
13, which are provided on the corresponding outer
longitudinal edge 12 of the respectively other partial
shell 2, when the housing 1is closed. These latching
tongues 11, together with the openings 13, form a
locking device for locking the housing in the closed

state.

(0039] Shaped portions 1in the form of slot 14 and
spring 15 are provided in the region of the corners of
the outer longitudinal edges 10, 12 with the respective
end walls 5, 6, and therefore the housing remains in
the closed state even when it 1s subjected to loading
from the outer side 1in the «c¢losed state. The
arrangement 1in the corner regions 1s used to provide
protection both under transverse loads and under

longitudinal loads.
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[0040] Obliquely running centring webs 16 which, when
the ferrite elements are 1nserted, move the said
ferrite elements into their correct position centrally
between the end walls 5, 6 are formed on the 1inner
sides of the end walls 5, 6 of the two partial shells
1, 2. In order that the ferrite elements remain firmly
held in the respective half-shell, projections 17 are
integrally formed on the 1nner side of the longitudinal
walls of the half-shells. The said projections engage

into corresponding shaped portions of the ferrite

elements.

[0041] In order that a correct position 1s quickly
assumed when the housing 1is closed by pivoting the two
half-shells, a centring device which has a projection
19 which projects beyond the longitudinal edge 12 of
one partial shell 2 1s provided. This projection 19 has
a slot 20, so that two tines are formed. The position
of the slot 20 which runs transverse to the
longitudinal edge 12 corresponds to a rib 31 which 1is
arranged on the 1inner side of the other longitudinal
edge 10 of the other partial shell 1. Therefore, when
the housing 1s closed, the rib 31 comes to lie 1in the

slot 20 in the projection 19.

[0042] The outer side of the projection 19 1s, 1in a
manner corresponding to the curvature of the inner side
of the other partial shell 1, 1likewise of somewhat

curved or oblique design.

[0043] A fixing device comprising two clips 21 1is in
each case arranged on the 1inner side of the two end
walls 5, 6 of the partial shell 2 which 1is on the
right-hand side in figures 1 and 2, at a distance from
the said end walls. Therefore, a total of four clips 21
are arranged on the partial shell 2. The two clips 21

on the end wall, which 1s at the top in figure 1, of



10

15

20

2D

30

35

CA 029767702 2017-08-15

- 11 =~

the partial shell 2 form a fixing device or a filxing
means for a cable, and the two c¢lips 21 on the end
wall, which 1s at the bottom 1in figure 1, of the
partial shell 2 form a fixing device or a fixing means

for the cable.

has an inner 1limb 22, an outer limb 23 and a bow 24

| I— |

fach clip 21 1s of U-shaped design and

which connects the two limbs. The outer limb 23 runs

parallel to the inner limb 22, and the 1nner limbs 22
of the two c¢lips, which i1nner limbs face one another,
likewise run parallel to one another. The 1nner limbs
22, like a Dbar, can be deformed transverse to the
longitudinal direction of the housing, wherein the
ability to deform 1s also assisted by deformation of

the bow 24,

[0044] The 1inner sides of the 1inner limbs 22, which
inner sides face one another, have a ribbed portion 25
which runs 1n the longitudinal direction of the limbs

and which intensifies the retaining force on the cable.

[0045] The ends of the limbs 22, 23 are connected to
the partial shell 2 by 1integral formation. By way of
example, the clips 21 are produced together with the
partial shells 1, 2 by means of plastic injection
moulding. The partial shell 2 has a passage opening
between the respective ends of the limbs 22, 23 in
order to make 1t easier to remove the partial shell 2
from the mould. The bow 24 not only forms a possible
point of deformation, but at the same time an insertion
slope for pushing the partial shell 2 onto the cable.
The outer sides, which face away from the slot which is
formed between the 1nner limbs 22, of the bow 24 which
connects the limbs are matched to the inner shape of
the respectively other partial shell 1 such that the
partial shell can be guided directly past the bow 24
during closing, and the bow 24 can still bear on the

inner side of the partial shells. When the partial
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shells 1, 2 are closed, the clamping force which 1s
applied onto the cable by means of the inner limbs 22

can be further intensified as a result.

[0046] The partial shell 1, which 1s illustrated on
the left-hand side in figure 1 and figure 2 1n each
case, of the housing, that is to say that partial shell
1 which does not have a clip 21, 1s provided with two
integrally formed pins 32 1in the region of the
respective housing opening on each side. These pins 32
project from the respective end wall of the partial
shell 1 in the direction of the interior of the said
partial shell. In the closed state of the two partial
shells 1, 2, the pins 32 fill an 1ntermediate space
between the limbs 22, which make contact with the cable
which has been 1inserted, and the respective end wall of
the housing shell 1. In this way, the clips 21 are
stabilized agalnst axial tension on the cable 1in the
closed state of the housing. The c¢lips 21 which are
slituated at the top of the partial shell 2 in figure 2
are stabilized against axial wupward tension by the
projections 32, whereas the clips 21 which are at the
bottom 1n figure 2 are stabilized against axial
downward tension by the projections 32. Axial tension
on a cable, which has been inserted, in both directions
can therefore be absorbed by the projections 32 on the
end wall, which 1s at the top 1in figure 2, of the

partial shell 1 or by the projections 32 on the end
wall, which 1is at the bottom in figure 2, of the

partial shell 1.
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Patent claims

1. Apparatus for absorbing electrical noise on

cables, comprising

- a housing which contains two partial shells (1, 2)
for receiving in each case one element which 1s

composed of a material which decreases or absorbs

noigse, which housing,

- in the closed state, has 1in each case one opening

for a cable, which 1s to be routed through, 1n the

two end sides (5, 6), and also comprising

- at least one fixing means for securing the housing

to the cable, with

- the fixing means being arranged on at least one

end side (5, 6) of the housing 1in the region of

the opening, and

— having at least two clips (21), the limbs (22),
which face o©ne another and can be deformed
transverse to the cable, of the said clips forming
a slot for receiving the cable 1n a clampilng
manner between them, with the limbs (22), which
face one another, of the two clips (21) running

rarallel to one another.

2 . Apparatus according to Claim 1, wherein the at
least two c¢lips (21) are of U-shaped desgign, and the
ends of the limbs (22, 23) are integrally formed on the

partial shell (2).

3. Apparatus according to either of the preceding
claims, wherein the inner sides, which face one
another, of the limbs (22) have a ribbed portion which

runs in the longitudinal direction of the limbs (22).
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4 . Apparatus according to one of the preceding

claims, wherein the limbs (22, 23) of each c¢lip (21)

run parallel to one another.

5. Apparatus according to one of the preceding

claims, wherein the c¢ross section of the limbs (22)

which face one another 1s rectangular.

6 . Apparatus according to one of the preceding

claims, wherein two fixing means are arranged on the

same partial shell (2).

7. Apparatus according to one of the preceding
claims, comprising a locking device for locking the

housing i1n the closed state.

8.  Apparatus according to one o0f the preceding
claims, comprising a centring device for ensuring the

correct orientation of the two partial shells (1, 2)

when closing the housing.

9. Apparatus according to one of the preceding
claims, wherein the two partial shells (1, 2) of the
housing are connected to one another in an articulated

manner such that they can be pivoted.

10. Apparatus according to one of the preceding
claims, wherein each partial shell (1, 2) has means for
positioning 1in each case one of the elements which are
composed ©of a material which reduces or absorbs noise

relative to the partial shell (1, 2).

11. Apparatus according to Claim 10, wherein the
positioning means are designed as obliguely arranged

centring webs (16) which, when the elements are

1nserted 1into a respective partial shell (1, 2), move
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the elements 1into their intended positlion between the

end walls (5, 6) of the partial shell (1, 2).

12. Apparatus according to Claim 11, wherein each end
wall (5, 6) is provided with at least one centring web
(16), with a distance between the centring webs 1in the

direction of a base of the respective partial shell (1,

2) being reduced.

13. Apparatus according to Claim 11 or 12, wherein the
centring webs (16) are connected to the partial shell

(1, 2) and elastically deformable only at one end.

14. Apparatus according to one of the preceding
claims, wherein means for stabilizing the clips (21)
against axlal tension on the cable 1n the closed state

of the housing are provided.

15. Apparatus according to Claim 14, wherelin the means
for stabilizing the c¢lips (21) have pins (32) which are
provided on that partial shell (1) which does not have
a clip (21) and which, 1in the closed state of the

housing, fill an 1ntermediate space between the limbs
(22) whilich make contact with the inserted cable and the
adjacent end wall (5, 6) of the partial shell (2) with
the clips (21).
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