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Crimping Tool

The present invention relates to a crimping tool for axially fastening a cable braid of a

cable between a crimp sleeve arranged on the cable and a support sleeve by crimping.

It is known from the state of the art to crimp a cable braid, in particular a cable shielding,
of a cable with a crimp sleeve. When mounted on the cable, the crimp sleeve can be used

to contact the shielding and/or divert line disturbances.

Usually the cable braid is crimped with the crimp sleeve in radial direction. However, this
method often results in insufficient electrical contacting of the shielding, which leads to
poor quality of the shielding with high shielding losses. Insufficient electrical contacting
can occur, for example, if the crimping of the braid is too high as well as too low. Radial
crimping can further result in the cable being deformed in such a way that it has an oval
cross-section. This can, among other things, make later installation, especially sealing, of
the crimped cable more difficult. Furthermore, the cable insulation can be damaged by

the radial crimping.

It is an object of the invention to provide a crimping tool for improved crimping of a cable

braid with a crimp sleeve.

A crimping tool according to the invention is used for axially fastening a cable braid of a
cable between a crimp sleeve arranged on the cable and a support sleeve by crimping. For
this purpose, the crimping tool includes a first pressing jaw with a first through-opening
which extends in an axial direction for receiving the cable during crimping. Furthermore,

the crimping tool includes a second pressing jaw with a second through-opening arranged
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in an axial direction for receiving the cable during crimping. The second through-opening
is essentially coaxial with the first through-opening. The first and the second pressing
jaws are displaceable relative to each other in the axial direction. For this purpose, the
first and second pressing jaws can be operatively connected to a (pressing) device via
operative connection means. The pressing device allows displacing the first and/or the
second pressing jaw and to applying a pressing force. For crimping, also merely one of
the two pressing jaws may be arranged to be displaceable relative to the other pressing
jaw. Advantageously, the second pressing jaw is displaceable in relation to the first press-

ing jaw.

For crimping, the first pressing jaw has at least one support surface for supporting the
crimp sleeve in the axial direction. The support surface can be ringlike and around the
first through-opening. Advantageously, the support surface is arranged on a shoulder
within the first through-opening and is aligned normal to the axial direction. When the
first pressing jaw includes a first pressing insert, as described further below, the support
surface is advantageously arranged on the first pressing insert. The crimp sleeve can be
inserted into the first through-opening from the axial direction and from the direction of
the second pressing jaw until it rests against the support surface. It is advantageous to
insert the cable with the crimp sleeve already mounted. The crimp sleeve (loosely)
mounted on the cable sits in radial direction on a support sleeve arranged in it. The cable
braid is arranged between the support sleeve and the crimp sleeve. The cable braid is
usually expanded and then placed around the support sleeve and the crimp sleeve is
pushed over the support sleeve and the cable braid. In an inserted state of the cable in the
crimping tool, the cable advantageously extends through the first and through the second
pressing jaw. The crimp sleeve can already be resting against the support surface of the

first pressing jaw for crimping.
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According to the invention, the second pressing jaw further includes a forming surface
arranged around the second through-opening for crimping the crimp sleeve with respect
to the support sleeve. The forming surface is funnel-shaped. Advantageously, the forming
surface is arranged inside the second through-opening. This means that the forming sur-
face can at least partially form the second through-opening. A diameter of the funnel-
shaped forming surface thus advantageously decreases (in axial direction) with increasing
distance from the first pressing jaw. The funnel-shaped forming surface can be conical at
least in some areas. Advantageously, however, the funnel-shaped forming surface is

arched in the direction of a centre axis of the second through-opening.

Depending on the embodiment, the funnel-shaped forming surface can be divided into
several ringlike surface areas. The surface areas can be arranged one behind the other in
the axial direction. It is advantageous for adjacent surface areas to merge into one another.
Each surface area can have a different opening angle to the centre axis (of the second
through-opening). l.e. the respective surface areas can each be essentially conical. The
opening angles of the respective surface areas advantageously increase in the axial direc-
tion and towards the first pressing jaw. In a preferred embodiment, two surface areas are
provided which merge into one another. The first surface area can, for example, have a
(first) opening angle of 15° - 25° (degrees) to the centre axis. The second surface area, on
the other hand, can have a larger second opening angle (compared to the first opening
angle). The second opening angle can be 50° - 60° (degrees) to the centre axis. Further-
more, the second surface area may merge into the (second) pressing surface as described
below. The first surface area, on the other hand, may merge into a cylindrical area of the

second through-opening.
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An inner diameter of the forming surface, respectively the diameter of the cylindrical area
of the second through-opening, is advantageously selected in such a way that it corre-
sponds to the diameter of the cable to be crimped and an additional clearance. The clear-
ance can be between approx. 0 - 0.4 mm, depending on the pressing force. In this way,
the cable insulation is minimally damaged during crimping. For a space-saving crimping
on the cable, the forming surface can be arranged in radial direction within the supporting
surface. l.e. an outer diameter of the forming surface is preferably smaller than an inner
diameter of the supporting surface. The forming surface may be rotationally symmetrical.
However, in some embodiments, a non-rotationally symmetrical forming surface may
also be advantageous. For example, the forming surface may be corrugated and/or ser-

rated and/or otherwise patterned along the circumference.

In order to facilitate the processing of the cable, in particular the insertion and removal of
the cable into or from the corresponding through-opening, at least one pressing jaw can
be divisible along a separation plane through the corresponding through-opening. Advan-
tageously, at least the second pressing jaw is divisible along a separation plane through
the corresponding second through-opening. The divisible pressing jaw may be divisible
into a first jaw part and a second jaw part. The first jaw part may be for operative con-
nection to the pressing device. The second jaw part can be operatively connected to the
first jaw part for crimping along the separation plane. This has the advantage that in an
open position, in which the first and second jaw parts are at least partially detached from
each other, the cable can be inserted laterally into the pressing jaw. This insertion from
the side is particularly easy and can be carried out, for example, with one hand. In a closed
position, the first jaw part and the second jaw part can form the corresponding through-

opening.
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To further simplify the processing, the first jaw part and the second jaw part can be oper-
atively connected to each other via at least one joint. In this way, the second jaw part can
be folded away quickly and easily via the at least one joint. The at least one joint may
include, for example, a plain bearing bush or a hinge, such as a snap hinge. In the closed
position, the second jaw part may be supplementarily fixed to the first jaw part by a clos-
ing mechanism for crimping. For opening and closing the first and second jaw parts, the
second jaw part may include a handle. The handle can be inserted into a recess in the first

jaw part, the recess corresponding to the handle.

Alternatively or in addition, the second jaw part can be fixed to the first jaw part in the
open position and/or in the closed position via at least one magnet. For this purpose, at
least one magnet can be arranged in each of the first and second jaw parts, which interact
magnetically in the open and/or closed position. A defined position of the second jaw part
in the open position as well as in the closed position has the advantage that damage due
to accidental closing in an intermediate position can be avoided. To fix the second jaw
part in the closed position, at least one magnet, preferably two opposing magnets, can be

arranged on the separation plane.

For crimping, the second pressing jaw can be displaced relative to the first pressing jaw
from a start position to an end position. In the start position, the first and second pressing
jaws are advantageously spaced apart. In the start position, the cable, the crimp sleeve
and the support sleeve can be positioned in the crimping tool. Subsequently, the first and
the second pressing jaw can be displaced relative to each other in axial direction. For
mutual centring, the first and/or the second pressing jaw can have a centring segment.
When moving from the start position to the end position, a centring segment arranged on

the first pressing jaw can engage in a centring segment arranged on the second pressing
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jaw and provide an alignment of the pressing jaws with respect to each other for crimping.
Good centring is also achieved if one pressing jaw is pushed into the other pressing jaw
in certain areas when it is moved from the start position to the end position. It is particu-
larly advantageous if the second pressing jaw, in particular the first and the second jaw
part of the divisible second pressing jaw, can be pushed area by area into the first pressing
jaw. In the end position, the second pressing jaw is advantageously arranged in the radial

direction at least in some areas in the first pressing jaw.

When the pressing jaws are pushed further together, the forming surface comes into con-
tact with the crimp sleeve arranged in the first pressing jaw and a crimp area of the crimp
sleeve can be deformed. Advantageously, the crimping area slides along the forming sur-
face. The funnel shape of the forming surface ensures that the crimp area is formed as
gently and as chip-free as possible. As a result, the crimping area, or the crimp sleeve, fits
snugly around the cable and wraps itself around the support sleeve arranged in the crimp
sleeve. The snug fit also has a positive effect on the bend protection of the crimped cable.
The cable braid is crimped between the support sleeve and the crimp sleeve during this
process. In the end position, the desired crimping or rather plastic deformation of the
crimp sleeve and, if applicable, the support sleeve is achieved. For a clearly defined end
position, two pressing surfaces can be provided which rest on each other in the axial di-
rection in the end position. However, variants are also conceivable in which the pressing
jaws do not come to an adjacent rest stop in the end position, i.e. no pressing surfaces are
in contact with each other. The end position can then be defined by a parameter of the
pressing device, such as a hydraulic pressure or a certain spindle rotation or similar. How-
ever, a first and a second pressing surface, which are pressed against each other in the end

position, have the advantage that a contact pressure between the first and the second
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pressing surface can be measured, e.g. with a sensor. For a well measurable contact pres-
sure, it is advantageous if the first and second pressing surfaces are arranged close to the
crimping. It is therefore advantageous that the first pressing surface surrounds the first
through-opening and/or the second pressing surface surrounds the second through-open-
ing in an ringlike manner. Advantageously, the first pressing surface surrounds the sup-

port surface and/or the second pressing surface surrounds the forming surface.

Depending on the application, the crimping tool can include an embossing stamp. This
can be arranged on the first and/or on the second pressing jaw, in particular on the first
and/or the second pressing insert. Advantageously, the embossing stamp is aligned in the
axial direction. The embossing stamp is used to apply an embossing to the crimp sleeve.
Preferably, the embossing stamp is arranged on the second pressing jaw, in particular on
the second pressing insert. The embossing stamp may be arranged on the forming surface,
in particular on a surface region of the forming surface adjacent to the pressing surface.
The embossing stamp may be arranged on the second pressing jaw in axial direction op-
posite the support surface of the first pressing jaw. The embossing can show information
about the crimping parameters used, such as tool parameters, number of pressings, press-

ing force, manufacturer's logo, etc.

Depending on the application, the first pressing jaw may include a first pressing insert
around the first through-opening and/or the second pressing jaw may include a second
pressing insert around the second through-opening. A first and a second pressing insert
can be designed for a specific cable diameter and/or cable type. In this way, different
pressing inserts can be used depending on the use. The first pressing insert can be ar-

ranged in a first retainer of the first pressing jaw and/or the second pressing insert can be
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arranged in a second retainer of the second pressing jaw. The respective retainer can in-
clude a retainer opening in the axial direction, in which the corresponding pressing insert
can be received. The first and/or second pressing insert can be realised in one or more
parts. The first and/or second pressing insert can also be sleeve-shaped. In the assembled
state in the respective pressing jaw, the respective pressing insert forms the corresponding
through-opening at least in some areas. Advantageously, the first and/or second pressing
insert each have a shoulder with a front surface on their outer sides. The front surface
serves as a support in the axial direction on the first or second retainer. The first and/or
the second pressing insert can be made of metal. Advantageously, the first and/or the
second pressing insert includes a cold-work steel, in particular a tough, hardened cold-

work steel.

The first and/or the second pressing insert can be held in the retainer with at least one
magnet. However, other fastening possibilities, such as fastening with at least one screw,
are also conceivable. One advantage of using a magnet, however, is the tool-free assembly.
For this purpose, several magnets can be arranged distributed around the circumference
of the respective receiving opening. Alternatively or additionally, at least one magnet can
be arranged in the axial direction between a pressing insert and the corresponding retainer.
Advantageously, the at least one magnet lies against the front surface of the corresponding

pressing insert in the axial direction and in the assembled state of the pressing insert.

Alternatively or additionally, the first and/or the second pressing insert can be fixed in
the corresponding retainer with at least one spring pressure element. This is particularly
useful if the pressing jaw cannot be divided. I.e. it is advantageous to fix the first pressing
insert in the first retainer with at least one spring pressure element. The at least one spring

pressure element can, for example, be arranged in radial direction between the retainer
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and the pressing insert. The pressing insert can have a recess in which the spring pressure
element can engage. The spring pressure element thus holds the pressing insert in the
receiving opening and enables a quick and easy exchange of the pressing insert without

tools.

If the first and/or the second pressing jaw is divisible, the pressing insert arranged in the
retainer of the pressing jaw can also be divisible into a first and a second half of the insert.
Depending on the manufacture, the respective pressing insert can be divided into the first
and second insert halves by a cutting process, such as wire erosion. The insert halves can
then simply be mounted in the open position of the corresponding pressing jaw. In order
to mount the two insert halves in a distinctive way, they can have a marking, a coding or
the like. For assembly, the receiving openings can include a circumferential notch in
which a circumferential rim of an (assembled) pressing insert can engage. The notch and
the rim form an undercut in the axial direction in the assembled state. Advantageously,
the second pressing jaw can be divided into a first and a second jaw part, as described
above. One half of the insert can be arranged in each jaw part. The two insert halves,
when joined together, form the second pressing insert. This can have a circumferential
rim which forms an undercut in the axial direction with a notch arranged in the receiving
opening of the second retainer. In the closed position of the second jaw part, the first half
of the insert arranged in the first jaw part forms the second through-opening with the

second half of the insert arranged in the second jaw part, at least in some areas.

Aspects of the invention are explained in more detail with reference to the examples of

embodiments shown in the following figures and the accompanying description, showing:
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Fig. 1 A crimping tool according to the invention in a start position and in a per-

spective view on a guide rail;

Fig. 2 The crimping tool according to figure 1 in the start position in a perspective

view with the second pressing jaw open and the cable inserted;

Fig. 3 A crimping tool according to figure 2 in an open position and in a perspective

view with the second pressing jaw closed;

Fig. 4 A crimping tool according to figure 2 in an end position in a perspective view;

Fig. 5 A sectional view of the crimping tool according to figure 4 in the end position.

Figure 1 shows a crimping tool 1 according to the invention mounted on a guide rail 31
of a pressing device. The guide rail respectively the pressing device are not shown in the
other figures. Figure 2 to figure 4 show a crimping tool 1 according to the invention in a
perspective view. The crimping tool 1 includes a first pressing jaw 6 with a first through-
opening 8 and a second pressing jaw 7 with a second through-opening 9. The first and
second through-openings 8, 9 are coaxial with each other and extend in an axial direction
(x-direction). The through-openings 8, 9 serve to receive a cable 2 during crimping. The
second pressing jaw 7 is displaceable relative to the first pressing jaw 6 in an axial direc-
tion from a start position to an end position. The start position is shown in figure 1, while

the end position is shown in figure 4.

The second pressing jaw 7 can be divided into a first jaw part 13 and a second jaw part
14 along a separation plane 12 through the second through-opening 9 for removing the

crimped cable 2. The first jaw part 13 serves for the operative connection to the guide rail
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31 and/or the pressing device. The second jaw part 14 can be moved from an open posi-
tion, see figure 2, to a closed position, see figure 3. In the open position, a cable 2 can be
inserted laterally into the second pressing jaw 7. In the closed position, the first jaw part
13 and the second jaw part 14 form the second through-opening 9. For ease of assembly,
as shown, the second jaw part 14 may be fixed in the closed position to the first jaw part
13 via at least one magnet 16. Another magnet (not shown) may be used to fix the second
jaw member 14 in the open position to the first jaw member 13. The first jaw part 13 and
the second jaw part 14 are operatively connected via a joint 15 in the form of a plain
bearing bush (only schematically indicated). In the closed position, the second jaw part
14 can additionally be fixed to the first jaw part 13 via a closing mechanism 32. In the
case shown, the second jaw part 14 includes a handle which can be inserted into a corre-

sponding recess in the first jaw part 13.

The first and second pressing jaws 6, 7 each include a pressing insert 19, 20, which is
received in a respective retainer 21, 22. The retainers 21, 22 of the pressing jaws 6, 7 each
include a receiving opening for receiving the pressing inserts 19, 20. The first pressing
insert 19 of the first pressing jaw 6 can be inserted into the first retainer 21, or the receiv-
ing opening, from the axial direction until it rests with a front surface 26 in the axial
direction. The (first) pressing insert 19 can be held in the receiving opening by means of
a radially oriented spring pressure element 23 (see figure 5). The second pressing insert
20 can be divided into two insert halves 24, 25. Advantageously, a first half of the insert
24 is arranged in a retainer of the first jaw part 13 and a second half of the insert 25 is
arranged in a retainer of the second jaw part 14. In order to mount the two insert halves
24, 25 unmistakably, they can have a marking and/or coding 33. In the case shown, the
first and second jaw parts 13, 14 each include a pin which engages in a corresponding

recess in the first and second insert halves 24, 25 respectively in the assembled state (see
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e.g. figure 1). The pins, respectively the recesses, are at different circumferential posi-
tions in relation to the second through-opening 9. Thus, the second half of the insert 25

cannot be inserted in the first jaw part 13.

The first and/or the second insert halves 24, 25 can be inserted laterally in the open posi-
tion of the second pressing jaw 7. The two-part second pressing insert 20 can have a
circumferential rim 30 which engages in a corresponding notch of the second retainer 22
and forms an undercut with the latter in the axial direction. In addition, the pressing inserts
19, 20 can each be held by means of at least one magnet 16. Advantageously, several
magnets 16 are arranged around the respective through-opening 8, 9 and/or distributed

along the front surfaces 26 (as schematically indicated in figure 5).

During the displacement of the pressing jaws, the pressing inserts 19, 20 are pushed into
each other. At least one centring segment 28 arranged on the first and/or second pressing
insert 19, 20 can serve for a correct alignment of the pressing inserts to each other (see
figure 5). After centring and in the end position, two ringlike pressing surfaces 17, 18
rest on each other. The end position in a sectional view is shown in figure 5. The pressing
surfaces 17, 18 are arranged on the first and second pressing jaws 7, 8, respectively on
the respective pressing inserts 19, 20. When a maximum contact pressure is reached on
the pressing surfaces 17, 18, a desired crimping is achieved and the crimping tool 1, re-
spectively the first and the second pressing jaws 6, 7, can be pushed apart and the crimped
cable 2 can be removed. Figure 5 shows that the first pressing jaw 6, respectively the first
pressing insert 19, has a support surface 10 for supporting a crimp sleeve 4 in the axial
direction. The second pressing jaw 7, respectively the two-part second pressing insert 20,

on the other hand, has a funnel-shaped forming surface 11 arranged around the second
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through-opening 9 for crimping the cable braid 3 between the crimp sleeve 4 and a sup-
port sleeve 5 arranged therein. The funnel-shaped forming surface 11 is arched in the
direction of a centre axis 29 of the second through-opening 8. The forming surface 11
advantageously first comes into contact with the crimp sleeve 4 arranged in the first press-
ing jaw 6 when the pressing jaws 6, 7 are displaced relative to each other. The contact
deforms a crimping area of the crimp sleeve 4. The funnel-shaped forming surface 11
causes the crimping area to slide along the forming surface 11 and to wrap around the
cable 2 as shown and to wrap around the support sleeve 5 arranged in the crimp sleeve 4.
The cable braid 3 is crimped and fixed between the support sleeve 5 and the crimp sleeve
4 during this process. For quality assurance in the sense of traceable crimping, the crimp-
ing tool 1 can also include a embossing stamp 27. In the case shown, the embossing stamp
27 is arranged on the second pressing jaw 7, in particular on the second pressing insert
20. The embossing stamp 27 is arranged on the forming surface 11. The embossing stamp
27 is used to apply an embossing, which can, for example, provide information about

crimping parameters, manufacturer, etc.
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PATENT CLAIMS

1.  Crimping tool (1) for axially fastening a cable braid (3) of a cable (2) between a
crimp sleeve (4) arranged on the cable (2) and a support sleeve (5) by crimping,

including

5 a. afirst pressing jaw (6) having a first through-opening (8) extending in an

axial direction (x) for receiving the cable (2) during crimping; and

b. asecond pressing jaw (7) with a second through-opening (9) arranged in
the axial direction, which is arranged coaxially with the first through-

opening (8) and serves to receive the cable (2) during crimping; wherein

10 c. the first and second pressing jaws (6, 7) are displaceable relative to each

other along the axial direction;

d. the first pressing jaw (6) has a support surface (10) for supporting the

crimp sleeve in the axial direction; and

e. the second pressing jaw (7) includes a funnel-shaped forming surface (11)
15 arranged around the second through-opening (9) for crimping the crimp

sleeve (4) with respect to the support sleeve (5).

2. Crimping tool (1) according to patent claim 1, characterised in that the funnel-
shaped forming surface (11) is arched in the direction of a centre axis of the second

through-opening (8).



10

15

16

Crimping tool (1) according to any of the preceding patent claims, characterised
in that the second pressing jaw (7) is divisible along a separation plane (12) through

the second through-opening (9) into a first jaw part (13) and a second jaw part (14).

Crimping tool (1) according to patent claim 3, characterised in that the second
jaw part (14) can be brought from an open position into a closed position, so that in

the open position a cable (2) can be inserted laterally into the second pressing jaw

(7).

Crimping tool (1) according to patent claim 4, characterised in that the second
jaw part (14) is fixable in the open position and/or in the closed position to the first

jaw part (13) with at least one magnet (16).

Crimping tool (1) according to one of the patent claims 3 to 5, characterised in
that the first jaw part (13) and the second jaw part (14) are operatively connected

via a joint (15).

Crimping tool (1) according to one of the preceding patent claims, characterised
in that the second pressing jaw (7) is displaceable relative to the first pressing jaw

(6) from a start position to an end position.

Crimping tool (1) according to patent claim 7, characterised in that in the end
position the second pressing jaw (7) is arranged at least partially in a radial direction

in the first pressing jaw (6).
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10.

11.

12.

13.

14.

15.

17

Crimping tool (1) according to patent claim 7 or 8, characterised in that in the end
position a first pressing surface (17) of the first pressing jaw (6) rests against a

second pressing surface (18) of the second pressing jaw (7).

Crimping tool (1) according to patent claim 9, characterised in that the first press-
ing surface (17) surrounds the first through-opening in a ringlike manner (8) and
the second pressing surface (18) surrounds the second through-opening (9) in a

ringlike manner.

Crimping tool (1) according to any of the preceding patent claims, characterised
in that the first and/or the second pressing jaw (6, 7) includes an embossing stamp

(27) for applying an embossing to the crimp sleeve (4).

Crimping tool (1) according to patent claim 11, characterised in that the emboss-

ing stamp (27) is arranged on the forming surface (11).

Crimping tool (1) according to patent claim 11 or 12, characterised in that the
embossing stamp (27) is arranged on the second pressing jaw (7) opposite the sup-

port surface (10) of the first pressing jaw (6).

Crimping tool (1) according to any of the preceding patent claims, characterised
in that the first pressing jaw (6) includes a first pressing insert (19) around the first
through-opening (8) and/or the second pressing jaw (7) includes a second pressing

insert (20) around the second through-opening (9).

Crimping tool (1) according to patent claim 14, characterised in that the first

pressing insert (19) is held in a first retainer (21) of the first pressing jaw (6) and/or
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the second pressing insert (20) is held in a second retainer (22) of the second press-

ing jaw (7) with at least one magnet (16).

Crimping tool (1) according to patent claim 14 or 15, characterised in that the first
pressing insert (19) is fixed in the first retainer (21) with at least one spring pressure

element (23).

Crimping tool (1) according to one of the patent claims 14 to 16, characterised in
that the second pressing insert (20) can be divided into a first and a second half of

the insert (24, 25).



