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(34) Bezeichnung : VERFAHREN ZUR MONTAGE EINES WINKELSTECKVERBINDERS

(57) Abstract: The invention relates to a method
for assembling an angled plug connector (100)
with a plug connector housing (10), which has a
through channel (12) preterably angled at a right
angle m order to receive conductor components
(14, 16) extending at an angle relative to one
another, wherein a first conductor component
(14) mtroduced from one side (X) into the
through channel (12) in the interior of the
through channel i1s connected by non-positive
and/or by positive engagement to a second
conductor component (16) introduced from the
other side (Y) into the through channel (12). The
invention further relates to an assembly unit
(200) for carrying out said method.

(57) Zusammenfassung: Die Friindung betriftt
ein Vertahren Zur Montage eines
Winkelsteckverbinders  (100) mit  einem
Steckverbindergehduse (10), das einen bevorzugt
rechtwinklig gewinkelten Durchgangskanal (12)
zur  Autnahme von unter einem Winkel
zueinander verlaufenden Leiterbauteilen (14, 16)
aufweilst, wobel ein von der emmen Seite (X) In
den Durchgangskanal (12) eingebrachtes erstes
Leiterbauteil (14) 1m Inneren des

‘mschliissig mit emem von der anderen Seite (Y) in den Durchgangskanal (12) emngebrachten
zwelten Leiterbautell (16) verbunden wird. Die Erfindung betrifft ferner eine Montageeinheit (200) zur Durchfiihrung dieses
Vertahrens.
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Method for assembling an angled plug connector

The present invention relates to a method for assembling an angled plug connector.
The angled plug connector comprises a plug connector housing through which an
angled through-channel designed to accommodate conductor components extending
at an angle relative to one another passes. An angled through-channel is understood
to mean a passage, not linear or not straight, running through the plug connector
housing which can include a sudden change in direction, for example a bend by
around 90°, in order to create a right-angled plug connector.

Plug connectors are generally used for the detachable connection of electrical lines or

other electrical components in order, in the coupled state, to allow the transmission of
current and/or electrical signals. A first plug connector, for example a plug part, is
thereby coupled with a complementary mating plug connector, for example a socket
part.

A plug connector generally has a cable-side end, at which a line, for example a cable,
emerges from the through-channel, and a plug-side end, at which the plug connector
has a plug interface for coupling with the mating plug connector.



CA 02975795 2017-08-03

WO 2016/138982 PCT/EP2016/000282

In the case of an angled plug connector, the longitudinal direction of the line emerging
from the plug connector at the cable-side end and the plugging direction for coupling
with the mating plug connector are oriented at an angle relative to one another, for
example at a right angle. This makes possible a particularly space-saving coupling to a
mating plug connector, and also avoids the necessity for laying a cable connected with
the plug connector in a curve, which may render it susceptible to damage, since the
plug connector itself defines the change in direction within a small space.

In other words, the through-channel of an angled plug connector comprises a first
channel section in which the plug interface is accommodated and a second channel
section, extending at an angle thereto, from which the cable emerges on the cable-
side end.

Conventional angled plug connectors are manufactured as follows: first, a conductor
component with an angled front section carrying the plug interface is mounted on an
end of a cable, for example by means of crimping or soldering to the cable conductor.
The angled conductor component is then introduced into a channel of a plug connector
housing. For this purpose, two housing shells can be placed laterally, from two sides,
onto the angled conductor component and then snap-locked together with one another.
Alternatively, the angled conductor component is introduced from the side into an open
“housing, and the channel which is open at the side is then closed with a housing cover
or the like.

If the angled plug connector is to be watertight, the two housing shells must be
connected with one another in a sealed manner or the housing cover must close the

housing in a sealed manner, for which purpose a sealing material or adhesive can for
example be used. However, a watertight sealing of a plug connector housing at the
location of final assembly of the plug connector is complicated and susceptible to

errors, and its watertightness can diminish over time. Moreover, additional costs are
incurred for the manufacture, transport and assembly of a multiple-part housing.

In view of the problems described, it is the object of the present invention to provide a
method for simplified assembly of an angled plug connector and at the same time to
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reduce the manufacturing costs. In particular, the aim is to provide a method which

leads to an angled plug connector with excellent watertightness, without involving a
major expenditure of time and effort in assembily.

According to the invention, this problem is solved through a further development of the
conventional assembly method with the method steps according to claim 1. Claim 11

relates to an assembly unit for manufacturing an angled plug connector following the
method according to the invention.

The method according to the invention is characterised in that a first conductor
component introduced into the through-channel from one side is, in the interior of the
through-channel, connected in a force- and/or fo‘rm-locking manner with a second
conductor component introduced into the through-channel from the other side. in other
words, the first conductor component is introduced into the first channel section
through a first channel opening, and the second conductor component is introduced
into the second channel section, which is oriented at an angle to the first channel
section, through the opposite second channel opening. By pressing or pushing the first
and/or the second conductor component further into the interior of the channel, in the
direction of the bend point between the two channel sections, the two conductor
components can be brought into electrical and mechanical contact with one another
for the transmission of electrical signals and/or current and in this way can be
connected with one another in a form- and/or force-locking manner. For example, the
leading front ends of the two conductor components in the respective channel sections
are clamped, pressed, locked, screwed (force-locking connection) and/or interlocked

(form-locking connection) with one another, or similar, in the interior of the channel.

Each of the conductor components thereby comprises at least one electrical conductor
which is introduced into the channel in the direction of the respective channel section,
so that electrical signals and/or electrical current can be conducted from the cable-side

end of the plug connector up to the plug interface on the plug-side end of the plug
connector.
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The invention is based on the knowledge that a cable with an angled conductor

- component already attached thereto can only be introduced into a channel of an
angled housing which is open at the side, which leads to the problems with assembly
already described. Therefore, according to the invention the first conductor component
which is to be mounted at an angle to the cable is first connected with the second
conductor component which is attached to the front end of the cable in the interior of
the housing. This has the advantage that the two conductor components, which in
each case substantially extend in a linear manner prior to assembly in the plug
connector housing, can be introduced into a channel which is laterally closed on all
sides from the two opposite channel openings which are necessary in any case and
can only then be connected with one another, in the interior of the plug connector
housing, In order to create the angled conductor path.

Since in this case the channel can be surrounded by an inner wall of the housing
which is laterally closed on all sides, there is no need for a second housing shell or a
housing cover in order to close the housing in a sealed manner following introduction
of the angled conductor component. Instead, the housing with the angled channel can
already be manufactured in a single piece from a watertight material, for example
plastic, so that, following introduction of the conductor components, only the two
channel openings need to be sealed in order to produce a completely watertight
angled plug connector. The step of gluing together or sealing several housing parts,
carried out on site by the installer of the plug connector, Is also unnecessary.

A particularly time-saving and user-friendly method for manufacturing an angled plug
connector comprises the following steps: provision of an assembly unit comprising the
plug connector housing and the first conductor component, wherein the first conductor
component is held in the through-channel in an assembly position in which it can be
pushed even further into the through-channel, then introducing the second conductor
component into the through-channel from the other side, as far as an end position,
then connecting the two conductor components in the interior of the channel, in that
the first conductor component is also pushed or pressed further into the through-

channel into an end position.
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In the assembly position, the first conductor component is held, preferably in a force-
locking manner, in a position in the first channel section provided for this purpose. For
this purpose, the first conductor component can, at least in sections, lie closely against
the inner channel wall of the first channel section. For example, the first conductor
component has projections which project radially outwards, for example peripheral
nubs, which press against the inner wall of the channel and hold or fix the first
conductor component in the assembly position. This fixing is preferably so weak that
the first conductor component can, by means of a pressing force directed into the
interior of the channel, be pressed further into the first channel section in order to
connect with the second conductor component. On the other hand, the fixing is
sufficiently strong that the first conductor component cannot become detached from
the plug connector housing and for example fall into the channel or out of the channel
without a tangible application of force. In the assembly position, the first conductor
component preferably only projects so far into the first channel section that this does
not obstruct an introduction of the second conductor component into the second
channel section as far as the end position.

In order to assemble the angled plug connector, the assembly unit is transported, with
the first conductor component already held in the channel, to the location at which the
plug connector is to be attached to the front end of a line or cable.

The line, with the second conductor component attached to the front end of the line, is
then introduced into the second channel section until the second conductor component

comes to rest against a limit stop in the channel and is then arranged in its axial end

position.

The first conductor component which is already arranged in the first channel section is
then pressed into the channel until it makes electrical and mechanical contact with the

second conductor component in the region of the bend point of the channel and is
preferably inseparably connected with this.

A particularly simple, quickly established and durable connection between the first and
the second conductor component in the interior of the channel is made possible in that



CA 02975795 2017-08-03

WO 2016/138982 PCT/EP2016/000282

the first conductor component is pressed together with the second conductor
component. A press-fit connection simply requires that a compressive force be applied
to one of the conductor components in its longitudinal direction or in the longitudinal
direction of the corresponding channel section. A press-fit connection is highly suitable
for the transmission of electrical signals and/or currents due to the large contact
surface created between the connection partners. Moreover, a press-fit connection is
particularly robust and durable.

In a particularly preferred embodiment of the invention, the angled plug connector is a
coaxial plug connector in which each of the conductor components comprises an inner
conductor and an outer conductor which, at least in sections, surrounds the inner
conductor. The outer conductor can form a shield for the inner conductor and/or, at
least in sections, enclose the inner conductor in the manner of a sleeve or in the form
of a spring bush or wire braid. Preferably, both the first conductor component and also
the second conductor component have a coaxial structure with the inner conductor
and the outer conductor surrounding this, wherein the inner conductors and the outer
conductors of the two conductor components preferably extend substantially at right
angles to one another.

In order to allow rapid and time-saving assembly, it has proved expedient if both the
outer conductors and also the inner conductors of the two conductor components are
connected with one another in the interior of the through-channel in a force and/or

form-locking manner.

In order to achieve a stable mechanical connection between the two conductor

components it has thereby proved advantageous if the outer conductors of the two
conductor components are pressed together with one another, while the inner
conductors are not necessarily pressed together with one another. A press-fit

connection between the outer conductors, with their greater surface areas, is
particularly stable and robust, while the inner conductors can easily be damaged
through the force required in order to create a press-fit connection.
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A reliable and particularly durable pressing-together of the two outer conductors is
possible In that an oversized, substantially tubular wall section of the outer conductor
of the first conductor component is pressed into an opening of the outer conductor of
the second conductor component. In other words an interference fit (press fit) between
the two outer conductors is created. The opening can be arranged in a press-fit
section provided on the front end of the outer conductor of the second conductor
componen’t such that, following the introduction of the second conductor component
iInto the second channel section, it points towards the first channel section and forms a
continuation thereof, so that the first conductor component can be pressed into the
opening without any problem by pressing it further forward into the channel.

The outer conductor of one or both conductor components can, at least in sections,
consist of a metal suitable for pressing, for example a die-cast zinc or brass.

The pressing of the two outer conductors can be carried out quickly and simply by
means of a transportable, preferably manually operable pressing tool, for example a
toggle press or the like. This means that pressing can be carried out directly at the
assembly location of the angled plug connector.

As already indicated, during the pressing of the outer conductors, the inner conductors
of the two conductor components which are, at least in sections, surrounded by these
are aiso at the same time brought into electrical and mechanical contact with one
another and as a result connected with one another, preferably in a form- and/or force-
locking manner. It is not thereby necessary also to press the inner conductors together
with one another. Instead, the establishment of a force-locking contact between the
two inner conductors, for example a simple clamping contact, can be sufficient to
achieve a reliable electrical contact, while the mechanical strength of the connection
can be guaranteed above all through the pressed contact between the outer

conductors, which provides a much greater holding force.

A reliable electrical contact can be established between the two inner conductors
when pressing the first conductor component into the second conductor component in
that a pin-formed section of the inner conductor of the first conductor component is
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pushed forward into a clamping section of the inner conductor of the second conductor
component and is clamped by this. The clamping section can comprise two or more
deflectable spring tabs which are deflected on introduction of the pin-formed section
and as a result are spring-loaded in the direction of said pin-formed section, so that a
durable and extensive electrical contact is ensured. '

An excellent watertightness of the angled plug connector can be guaranteed in that the
through-channel adjoins an inner wall of the plug connector housing which is formed in
a single piece. In other words, the entire plug connector housing with the angled
through-channel can be formed in a single piece from a watertight material, for
example plastic. This means that there is no need to glue together or seal a
connection region between two or more housing parts where the method according to
the invention is used.

The first conductor component preferably comprises the plug interface for coupling
with a complementary mating plug connector and has a coaxial structure. In other
words, the plug interface comprises an outer conductor, for example a spring bush or
tubular section, and an inner conductor, preferably held centrally therein by an
iInsulating part. |

Alternatively or additionally, the second conductor component is attached at one end
of a coaxial cable and substantially extends in the longitudinal direction of the cable,

wherein the coaxial structure of the coaxial cable, with an inner conductor and an outer
conductor surrounding the inner conductor, at least in sections, is continued through

the second conductor component. Preferably, the second conductor component is
crimped and/or soldered onto the front end of the coaxial cable such that the inner
conductor of the cable makes electrical contact with the inner conductor of the second
conductor component and the outer conductor of the cable makes electrical contact

with the outer conductor of the second conductor component.

In order to prevent the penetration of liquid, for example water, into the through-
channel of the plug connector housing it is expedient to arrange at least two sealing
elements, for example sealing rings or the like, in the through-channel. One sealing
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element, which prevents the penetration of liquid into the interior of the channel from
one side, preferably seals a gap between a cable and/or the second conductor
component connected thereto and the inner wall of the through-channel. The second
sealing element, which prevents the penetration of liquid into the interior of the channel
from one side when a mating plug is connected with the angled plug connector,
preferably serves to rest, in a sealing manner, against a housing section of a mating
plug connector plugged into the channel opening of the first channel section.

According to a further aspect, the present invention relates to an angled plug
connector manufactured using the method according to the invention. The angled plug
connector can exhibit the features explained above individually or in any combination,
whereby in order to avoid repetition reference is made to the explanations above.

The present invention also relates to an assembly unit for manufacturing an angled
plug connector by means of the method according 1o the invention, wherein the
assembly unit comprises: a plug connector housing with a through-channel, preferably
angled at a right angle, designed to accommodate conductor components, and a first
conductor component which is introduced from one side into the through-channel,
where it is held in an assembly position from which it can be pushed even further into
the through-channel, and which is so designed that, by pushing it further into the
through-channel as far as an end position, it can be connected in a form- and or force-
locking manner, in particular pressed together, with a second conductor component
which is introduced into the through-channel from the other side.

The assembly unit can exhibit the features explained above individually or in any
combination, whereby in order to avoid repetition reference is made to the
explanations above. '

In the following description, the invention is explained by way of example with
reference to the enclosed drawings, wherein:

Fig. 1 shows an intermediate step in the assembly of an angled plug connector 100
using the method according to the invention, in a longitudinal sectional view,
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Fig.2 shows an angled plug connector 100 finally assembled using the method
according to the invention, in a longitudinal sectional view,

Fig.3 shows an assembly unit 200 according to the invention for the manufacture of
an angled plug connector 100 using the method according to the invention, in a
perspective view.

Figures 1 to 3 show steps In carrying out a method according to the invention for
assembling a watertight angled plug connector 100, wherein during assembly, starting
out from the step shown in Fig. 3, via the step shown in Fig. 1, the angled plug
connector illustrated in Fig. 2 is finally produced. A finally assembled angled plug
connector is illustrated in longitudinal cross section in Figure 2 and will be described

first:

The angled plug connector 100 has a plug connector housing 10 made of plastic,
through which a through-channel 12 angled at a right angle passes. A conductor
assembly is accommodated in the through-channel 12 which is coupled to the front

end of a coaxial cable 50.

The coaxial cable 50 enters the through-channel 12 at a cable-side end of the plug
connector 100. On a plug-side end, the plug connector has a plug interface 11 for
coupling the plug connector with a mating plug connector (not shown).

The conductor assembly consists of two conductor components 14, 16, of which the
second conductor component 16 is connected, electrically and mechanically, at the

end of the coaxial cable 50 and extends into a first channel section which continues
further in the longitudinal direction of the cable 50. The end of the second conductor

component 16 protruding into the channel 12 is connected electrically and
mechanically with the first conductor component 14, wherein the longitudinal axis of
the first conductor component 14 is oriented substantially perpendicular to the
longitudinal axis of the second conductor component 16. The first conductor
component 14 is arranged in a first channel section oriented substantially
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perpendicular to the second channel section and contains the plug interface 11 for

coupling with the mating plug connector. The two conductor components 14, 16 are
connected with one another, preferably inseparably, in the region of the bend point
between the first channel section and the second channel section.

The inner conductor of the coaxial cable is connected (for example through crimping or
soldering) with an inner conductor 36 of the second conductor component 16 which
has at its front end a clamping section for clamping a pin-formed section of an inner
conductor 34 of the first conductor component 14. In this case, by way of example the
inner conductor 34 of the first conductor component has on the plug-side end an inner

conductor socket.

The outer conductor of the coaxial cable is connected (preferably through crimping)
with an outer conductor 26 of the second conductor component 16 which has at its
front end a press-tfit section 27 with an opening for pressing in an outer conductor 24
of the first conductor componeht 14. In this case, by way of example the outer
conductor 24 of the first conductor component has on its plug-side end a spring bush
for making contact with an outer conductor of the mating plug connector.

Due to a sealing element 46, lying against the coaxial cable 50 in a sealing manner
and surrounding this, which is arranged on the cable-side end of the plug connector in
the interior of the through-channel 12, no water can penetrate into the second channel

section.

Also, a penetration of water into the first channel section is prevented through a further
sealing element 44 which lies against a housing of the mating plug connector in a
sealing manner when this is coupled with the plug connector 100. '

Since the inner wall of the through-channel 12 between the two sealing elements 44,
46 is otherwise formed in a single part and has no glued points or other connection
points between two or more housing parts, the angled plug connector has excellent
watertight properties. '
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The method according to the invention for assembling the angled plug connector 100
IS explained in the following:

First, an assembly unit 200 is provided, as shown on the right in Fig. 3. The assembly
unit 200 comprises the plug connector housing 10 formed in a single piece and the
first conductor component 14 held in the first channel section of the through-channel
12. As can clearly be seen in Fig. 2, the first conductor component 14 consists of the,
at least in sections, tubular outer conductor 24 and the inner conductor 34 held
centrally therein by an insulating part.

The channel diameter of the first channel section is selected such that the first
conductor component 14 introduced from one side X of the channel 12 is held in a
force-locking manner by the channel wall without slipping further into the channel 12 or
falling out again. In the assembly position | shown in Fig. 2, the first conductor
component is held in the first channel section in which it does not yet protrude into the
second channel section, so that the second conductor component 16 can without any
problem be introduced into the second channel section from the other side Y of the
channel as far as an end limit stop without coming into contact with the first conductor
component 14.

As shown In Fig. 3, the second conductor component 16 attached to the front end of
the coaxial cable 50 is introduced by the cable installer into the second channel

section from the other side Y until it meets the end limit stop and is then arranged in
the end position |l shown in Fig. 1. The second conductor component 16 shown

particularly clearly in Fig. 3 comprises the outer conductor 26 with the press-fit section
27 on its front end and the inner conductor 36 held roughly centrally therein by an
insulating part with the clamping section on its front end, which is accessible via an
opening in the press-fit section 27. In the end position 1, the opening of the press-fit
section 27 faces the first channel section and points in the direction of the first
conductor compohent 14 held therein.

As illustrated in Fig. 2, the first conductor component 14 is now pressed further into the
through-channel 12 by means of a press, for example a hand press, wherein the
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foremost, for example tubular wall section of the outer conductor 24 of the first
conductor comp'onent 14 is thereby pressed into the opening of the press-fit section 27
of the outer conductor 26 of the second conductor component 16. Due to the
overdimensioning of the tubular wall section, an inseparable press-fit is created
between this and the press-fit section 27. At the same time, the pin-formed section of

the inner conductor 34 is pushed into the clamping section of the inner conductor 36,
which is provided with spring tabs.

This means that the press-connection between the two conductor components 14, 16
can be carried out quickly and without any problem on site by the cable installer in the
interior of the through-channel 12, so that multiple-part plug connector housings and

the problems in terms of watertightness and assembly associated with these are
unnecessary.

The invention also relates to the assembly unit 200, as illustrated on the right in Fig. 3.
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Method for assembling an angled plug connector

The present invention relates to a method for assembling an angled plug connector.
The angled plug connector comprises a plug connector housing through which an
angled through-channel designed to accommodate conductor components extending at
an angle relative to one another passes. An angled through-channel is understood to
mean a passage, not linear or not straight, running through the plug connector housing
which can include a sudden change in direction, for example a bend by around 90°, in
order to create a right-angled plug connector. A first conductor component in the interior
of the through-channel, introduced into the through-channel from one side, is connected
in a form- and/or force-locking manner with a second conductor component which is

introduced into the through-channel from the other side.

Plug connectors are generally used for the detachable connection of electrical lines or
other electrical components in order, in the coupled state, to allow the transmission of
current and/or electrical signals. A first plug connector, for example a plug part, is
thereby coupled with a complementary mating plug connector, for example a socket '
part.

A plug connector generally has a cable-side end, at which a line, for example a cable,
emerges from the through-channel, and a plug-side end, at which the plug connector
has a plug interface for coupling with the mating plug connector.
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In the case of an angled plug connector, the longitudinal direction of the line emerging

from the plug connector at the cable-side end and the plugging direction for coupling
with the mating plug connector are oriented at an angle relative to one another, for

example at a right angle. This makes possible a particularly space-saving coupling to a
mating plug connector, and also avoids the necessity for laying a cable connected with
the plug connector in a curve, which may render it susceptible to damage, since the
plug connector itself defines the change in direction within a small space.

In other words, the through-channel of an angled plug connector comprises a first
channel section in which the plug interface is accommodated and a second channei
section, extending at an angle thereto, from which the cable emerges on the cable-side

end.

Conventional angled plug connectors are manufactured as follows: first, a conductor
component with an angled front section carrying the plug interface is mounted on an
end of a cable, for example by means of crimping or soldering to the cable conductor.
The angled conductor component is then introduced into a channel of a plug connector
housing. For this purpose, two housing shells can be placed laterally, from two sides,
onto the angled conductor component and then snap-locked together with one another.
Alternatively, the angled conductor component s intfroduced from the side into an open
housing, and the channel which is open at the side is then closed with a housing cover

or the like.

If the angled plug connector is to be watertight, the two housing shells must be
connected with one another in a sealed manner or the housing cover must close the

“housing In a sealed manner, for which purpose a sealing material or adhesive can for

example be used. However, a watertight sealing of a plug connector housing at the
location of final assembly of the plug connector is complicated and susceptible to errors,
and its watertightness can diminish over time. Moreover, additional costs are incurred
for the manufacture, transport and assembly of a multiple-part housing.

Known from the generically relevant publication DE 10 2012 201 123 B3 is an assembly
method for an angled plug connector with a housing in which a cable-side outer
conductor part (first outer conductor part) is pushed in a linear direction through a first

opening into a cavity of the housing. The cable-side outer conductor part is fixed in the
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housing by snap-locking a cover onto the housing. An opening arranged on the side of
the cable-side outer conductor part points in the direction of a second opening of the
cavity of the housing. Through this second opening, a plug-side outer conductor part
(second outer conductor part) is, In a subsequent step, arranged in the cavity of the
housing and the cable-side outer conductor part and the plug-side outer conductor part
are connected with one another in that a press-fit is created between these parts. At the
same time, a cable-side inner conductor part (first inner cohductor part) and a plug-side
inner conductor part (second inner conductor part) are pressed together to form a

press-fit.

Known from US 2011/021075 is an angled electrical plug connector with a housing,
whereby, in addition to an opening at a plug-side end and an opening at a cable-side
end, an additional opening in a rear wall of the housing Is provided on said housing.
This additional openihg provides access to a coupling joint of two inner conductor
components for the purpose of connecting these with one another, electrically and
mechanically, and visually checking their correct assembly within the housing. The
additional opening is sealed with a cover following installation of the angled plug
connector. However, this has the disadvantage that the housing is not formed in a
single piece and an additional seal must be provided in the region of the additional

opening.

In view of the problems described, it is the object of the present invention to provide a
method for simplified assembly of an angled plug connector and at the same time to

reduce the manufacturing costs. In particular, the aim is to provide a method which
leads to an angled plug connector with excellent watertightness, without involving a
major expenditure of time and effort in assembly.

According to the invention, this problem is solved through a further development of the
conventional assembly method with the method steps according to claim 1. Claim 10
relates to an assembly unit for manufacturing an angled plug connector following the
method according to the invention.

In a method for assembling an angled plug connector of the aforementioned kind,

according to the invention the following steps are provided:
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(@) the first conductor component is held, preferably in a force-locking manner, in an
assembly position (l) in the through-channel from which it can be introduced
further into the through-channel,

(b) the second conductor component is introduced into the through-channel from the
other side as far as an end position (ll), and

(c) the first conductor component (14) is introduced further into the through-channel
(12) as far as an end position (Ill) and as a result is connected with the second
conductor component (16).

This leads to a particularly time-saving and user-friendly method for manufacturing an

angled plug connector.

The method according to the invention is characterised in that a first conductor
component introduced into the through-channel from one side is, in the interior of the
through-channel, connected in a force- and/or form-locking manner with a second
conductor component introduced into the through-channel from the other side. In other
words, the first conductor component is introduced into the first channel section through
a first channe! opening, and the second conductor component is introduced into the
second channel section, which is oriented at an angle to the first channel section,
through the opposite second channel opening. By pressing or pushing the first
conductor component further into the interior of the channel, in the direction of the bend
point between the two channel sections, the two conductor components can be brought
into electrical and mechanical contact with one another for the transmission of electrical

signals and/or current and in this way can be connected with one another in a form-

and/or force-locking manner. For example, the leading front ends of the two conductor
components in the respective channel sections are clamped, pressed, locked, screwed
(force-locking connection) and/or interlocked (form-locking connection) with one
another, or similar, in the interior of the channel.

Each of the conductor components thereby comprises at least one electrical conductor
which is introduced into the channel in the direction of the respective channel section,
so that electrical signals and/or electrical current can be conducted from the cable-side
end of the plug connector up to the plug interface on the plug-side end of the plug
connector.
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The invention is based on the knowledge that a cable with an angled conductor
component already attached thereto can only be introduced into a channel of an angied
housing which is open at the side, which leads to the problems with assembly already
described. Therefore, according to the invention the first conductor component which is
to be mounted at an angle to the cable is first connected with the second conductor
component which is attached to the front end of the cable in the interior of the housing.
This has the advantage that the two conductor components, which in each case
substantially extend in a linear manner prior to assembly in the plug connector housing,
can be introduced into a channel which is laterally closed on all sides from the two
opposite channel openings which are necessary in any case and can only then be
connected with one another, in the interior of the plug connector housing, in order to
create the angled conductor path.

Since in this caée the channel can be surrounded by an inner wall of the housing which
s laterally closed on all sides, there is no need for a second housing shell or a housing
cover in order to close the housing in a sealed manner following introduction of the
angled conductor component. Instead, the housing with the angled channel can already
be manufactured in a single piece from a watertight material, for example plastic, so
that, following introduction of the conductor components, only the two channel openings
need to be sealed in order to produce a completely watertight angled plug connector.
The step of gluing together or sealing several housing parts, carried out on site by the
installer of the plug connector, Is also unnecessary.

In the assembly position (1), the first conductor component is held, in a force-locking
manner, in a position in the first channel section provided for this purpose. For this
purpose, the first conductor component can, at least in sections, lie closely against the

inner channel wall of the first channel section. For example, the first conductor
component has projections which project radially outwards, for example peripheral
nubs, which press against the inner wall of the channel and hold or fix the first
conductor component in the assembly position. This fixing is preferably so weak that the
first conductor component can, by means of a pressing force directed into the interior of
the channel, be pressed further into the first channel section in order to connect with the
second conductor component. On the other hand, the fixing is sufficiently strong that the
first conductor component cannot become detached from the plug connector housing
and for example fall into the channel or out of the channel without a tangible application
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of force. In the assembly position (1), the first conductor component preferably only
projects so far into the first channel section that this does not obstruct an introduction of
the second conductor component into the second channel section as far as the end

position.

In order to assemble the angled plug connector, the assembly unit is transported, with
the first conductor component already held in the channel, to the location at which the
plug connector is to be attached to the front end of a line or cable.

The line, with the second conductor component attached to the front end of the line, is
then introduced into the second channel section until the second conductor component
comes to rest against a limit stop in the channel and is then arranged In its axial end
position.

The first conductor component which is already arranged in the first channel section is
then pressed into the channel until it makes electrical and mechanical contact with the
second conductor component in the region of the bend point of the channel and is
preferably inseparably connected with this.

A particularly simpie, quickly established and durable connection between the first and
the second conductor component in the interior of the channel is made possible in that
the first conductor component is pressed together with the second conductor
component. A press-fit connection simply requires that a compressive force be applied
to one of the conductor components in its longitudinal direction or in the longitudinal

direction of the corresponding channel section. A press-fit connection is highly suitable
for the transmission of electrical signals and/or currents due to the large contact surface

created between the connection partners. Moreover, a press-fit connection is
particularly robust and durable.

In a particularly preferred embodiment of the invention, the angled plug connector is a
coaxial plug connector in which each of the conductor components comprises an inner
conductor and an outer conductor which, at least in sections, surrounds the inner
conductor. The outer conductor can form a shield for the inner conductor and/or, at least
INn sections, enclose the inner conductor in the manner of a sleeve or in the form of a
spring bush or wire braid. Preferably, both the first conductor component and also the
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second conductor component have a coaxial structure with the inner conductor and the
outer conductor surrounding this, wherein the inner conductors and the outer
conductors of the two conductor components preferably extend substantially at right
angles to one another. ‘

In order to allow rapid and time-saving assembly, it has proved expedient if both the
outer conductors and also the inner conductors of the two conductor components are
connected with one another in the interior of the through-channel in a force and/or form-
locking manner. |

In order to achieve a stable mechanical connection between the two conductor
components it has thereby proved advantageous if the outer conductors of the two
conductor components are pressed together with one another, while the inner
conductors are not necessarily pressed together with one another. A press-fit
connection between the outer conductors, with their greater surface areas, is
particularly stable and robust, while the inner conductors can easily be damaged
through the force required in order to create a press-fit cdnnection.

A reliable and particularly durable pressing-together of the two outer conductors is
possible in that an oversized, substantially tubular wall section of the outer conductor of
the first conductor component is pressed into an opening of the outer conductor of the
second conductor component. In other words an interference fit (press fit) between the
two outer conductors is created. The opening can be arranged in a press-fit section
provided on the front end of the outer conductor of the second conductor component
such that, following the introduction of the second conductor component into the second

channel section, it points towards the first channel section and forms a continuation
thereof, so that the first conductor component can be pressed into the opening without
any problem by pressing it further forward into the channel.

The outer conductor of one or both conductor components can, at least in sections,
consist of a metal suitable for pressing, for example a die-cast zinc or brass.

The pressing of the two outer conductors can be carried out quickly and simply by
means of a transportable, preferably manually operable pressing tool, for example a
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toggle press or the like. This means that pressing can be carried out directly at the
assembly location of the angled plug connector.

As already indicated, during the pressing of the outer conductors, the inner conductors
of the two conductor components which are, at least in sections, surrounded by these
are also at the same time brought into electrical and mechanical contact with one
another and as a result connected with one another, preferably in a form- and/or force-
locking manner. It is not thereby necessary also to press the inner conductors together
with one another. Instead, the establishment of a force-locking contact between the two
inner conductors, for example a simple clamping contact, can be sufficient to achieve a
reliable electrical contact, while the mechanical strength of the connection can be
guaranteed above all through the pressed contact between the outer conductors, which
provides a much greater holding force.

A reliable electrical contact can be established between the two inner conductors when
pressing the first conductor component into the second conductor component in that a
pin-formed section of the inner conductor of the first conductor component is pushed
forward into a clamping section of the inner conductor of the second conductor
component and is clamped by this. The clamping section can comprise two or more
deflectable spring tabs which are deflected on introduction of the pin-formed section and
as a result are spring-loaded in the direction of said pin-formed section, so that a
durable and extensive electrical contact is ensured.

An excellent watertightness of the angled plug connector can be guaranteed in that the

through-channel adjoins an inner wall of the plug connector housing which is formed in
a single piece. In other words, the entire plug connector housing with the angled
through-channel can be formed in a single piece from a watertight material, for example
plastic. This means that there is no heed to glue together or seal a connection region
between two or more housing parts where the method according to the invention is
used.

The first conductor component preferably comprises the plug interface for coupling with
a complementary mating plug connector and has a coaxial structure. In other words, the
plug interface comprises an outer conductor, for example a spring bush or tubular
section, and an inner conductor, preferably held centrally therein by an insulating part.
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Alternatively or additionally, the second conductor component is attached at one end of
a coaxial cable and substantially extends in the longitudinal direction of the cable,
wherein the coaxial structure of the coaxial cable, with an inner conductor and an outer
conductor surrounding the inner conductor, at least in sections, is continued through the
second conductor component. Preferably, the second conductor component is crimped
and/or soldered onto the front end of the coaxial cable such that the inner conductor of
the cable makes electrical contact with the inner conductor of the second conductor
component and the outer conductor of the cable makes electrical contact with the outer
conductor of the second conductor component.

In order to prevent the penetration of liquid, for example water, into the through-channel
of the plug connector housing It is expedient to arrange at least two sealing elements,
for example sealing rings or the like, in the through-channel. One sealing element,
which prevents the penetraﬁon of liquid into the interior of the channel from one side,
preferably seals a gap between a cable and/or the second conductor component
connected thereto and the inner wall of the through-channel. The second sealing
element, which prevents the penetration of liquid into the interior of the channel from
one side when a mating plug is connected with the angled plug connector, preferably
serves to rest, in a sealing manner, against a housing section of a mating plug
connector plugged into the channel opening of the first channel section.

According to a further aspect, the present invention relates to an angled plug connector
manufactured using the method according to the invention. The angled plug connector

can exhibit the features explained above individually or in any combination, whereby in
order to avoid repetition reference is made to the explanations above.

The present invention also relates to an assembly unit for manufacturing an angled plug
connector by means of the method according to the invention, wherein the assembly
unit comprises: a plug connector housing with a through-channel, preferably angled at a

right angle, designed to accommodate conductor components, and a first conductor
component which is introduced from one side into the through-channel, where it is held
in an assembly position from which it can be pushed even further into the through-
channel, and which is so designed that, by pushing it further into the through-channel as
far as an end position, it can be connected in a form- and or force-locking manner, Iin
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particular pressed together, with a second conductor component which is introduced
into the through-channel from the other side.

The assembly unit can exhibit the features explained above individually or in any
combination, whereby in order to avoid repetition reference is made to the explanations

above.

In the following description, the invention is explained by way of example with reference
to the enclosed drawings, wherein:

Fig. 1 shows an intermediate step in the assembly of an angled plug connector 100
using the method according to the invention, in a longitudinal sectional view,

Fig.2 shows an angled plug connector 100 finally assembled using the method
according to the invention, in a longitudinal sectional view,

Fig.3 shows an assembly unit 200 according to the invention for the manufacture of an
angled plug connector 100 using the method according to the invention, in a

perspective view.

Figures 1 to 3 show steps in carrying out a method according to the invention for
assembling a watertight angled plug connector 100, wherein during assembly, starting
out from the step shown in Fig. 3, via the step shown in Fig. 1, the angled plug
connector lllustrated in Fig. 2 is finally produced. A finally assembled angled plug
connector is illustrated in longitudinal cross section in Figure 2 and will be described

first:

The angled plug connector 100 has a plug connector housing 10 made of plastic,
through which a through-channel 12 angled at a right angle passes. A conductor
assembly is accommodated in the through-channel 12 which is coupled to the front end

of a coaxial cable 50.

The coaxial cable 50 enters the through-channel 12 at a cable-side end of the plug
connector 100. On a plug-side end, the plug connector has a plug interface 11 for
coupling the plug connector with a mating plug connector (not shown).
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The conductor assembly consists of two conductor components 14, 16, of which the
second conductor component 16 Is connected, electrically and mechanically, at the end
of the coaxial cable 50 and extends into a first channel section which continues further
in the longitudinal direction of the cable 50. The end of the second conductor
component 16 protruding into the channel 12 is connected electrically and mechanically
with the first conductor component 14, wherein the longitudinal axis of the first
conductor component 14 is oriented substantially perpendicular to the longitudinal axis
of the second conductor component 16. The first conductor component 14 is arranged
in a first channel section oriented substantially perpendicular to the second channel
section and contains the plug interface 11 for coupling with the mating plug connector.
The two conductor components 14, 16 are connected with one another, preferably
iInseparably, in the region of the bend point between the first channel section and the
second channel section.

The inner conductor of the coaxial cable is connected (for example through crimping or
soldering) with an inner conductor 36 of the second conductor component 16 which has
at its front end a clamping section for clamping a pin-formed section of an inner
conductor 34 of the first conductor component 14. In this case, by way of example the
inner conductor 34 of the first conductor component has on the plug-side end an inner
conductor socket.

The outer conductor of the coaxial cable is connected (preferably through crimping) with
an outer conductor 26 of the second conductor component 16 which has at its front end

a press-fit section 27 with an opening for pressing in an outer conductor 24 of the first
conductor component 14. In this case, by way of example the outer conductor 24 of the

first conductor component has on its plug-side end a spring bush for making contact
with an outer conductor of the mating plug connector.

Due to a sealing element 46, lying against the coaxial cable 50 in a sealing manner and
surrounding this, which is arranged on the cable-side end of the plug connector in the

interior of the through-channel 12, no water can penetrate into the second channel
section.
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Also, a penetration of water into the first channel section is prevented through a further
sealing element 44 which lies against a housing of the mating plug connector in a
sealing manner when this is coupled with the plug connector 100.

Since the inner wall of the through-channel 12 between the two sealing elements 44, 46
is otherwise formed in a single part and has no glued points or other connection points
between two or more housing parts, the angled plug connector has excellent watertight

properties.

The method according to the invention for assembling the angled plug connector 100 is
explained in the following:

First, an assembly unit 200 is provided, as shown on the right in Fig. 3. The assembly
unit 200 comprises the plug connector housing 10 formed in a single piece and the first
conductor component 14 held in the first channel section of the through-channel 12. As
can clearly be seen in Fig. 2, the first conductor component 14 consists of the, at least
in sections, tubular outer conductor 24 and the inner conductor 34 held centrally therein

by an insulating part.

The channel diameter of the first channel section is selected such that the first
conductor component 14 introduced from one side X of the channel 12 is held in a
force-locking manner by the channel wall without slipping further into the channel 12 or
falling out again. In the assembly position | shown in Fig. 2, the first conductor
component is held in the first channel section in which it does not yet protrude into the

second channel section, so that the second conductor component 16 can without any
problem be introduced into the second channel section from the other side Y of the

channel as far as an end limit stop without coming into contact with the first conductor
component 14.

As shown In Fig. 3, the second conductor component 16 attached to the front end of the
coaxial cable 50 is introduced by the cable installer into the second channel section
from the other side Y until it meets the end limit stop and is then arranged in the end
position Il shown in Fig. 1. The second conductor component 16 shown particularly
clearly in Fig. 3 comprises the outer conductor 26 with the press-fit section 27 on its
front end and the inner conductor 36 held roughly centrally therein by an insulating part
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with the clamping section on its front end, which is accessible via an opening in the
press-fit section 27. In the end position Il, the opening of the press-fit section 27 faces

the first channel section and points in the direction of the first conductor component 14
held therein.

As illustrated in Fig. 2, the first conductor component 14 is now pressed further into the
through-channel 12 by means of a press, for example a hand press, wherein the
foremost, for example tubular wall section of the outer conductor 24 of the first
conductor component 14 is thereby pressed into the opening of the press-fit section 27
of the outer conductor 26 of the second conductor component 16. Due to the
overdimensioning of the tubular wall section, an insepafable press-fit is created
between this and the press-fit section 27. At the same time, the pin-formed section of

the inner conductor 34 is pushed into the clamping section of the inner conductor 36,
which is provided with spring tabs.

This means that the press-connection between the two conductor components 14, 16
can be carried out quickly and without any problem on site by the cable installer in the

interior of the through-channel 12, so that multiple-part plug connector housings and the
problems in terms of watertightness and assembly associated with these are
unnecessary.

The invention also relates to the assembly unit 200, as illustrated on the right in Fig. 3.
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- Claims:

1. Method for assembling an angled plug connector (100) with a plug connector
housing (10) comprising a through-channel (12), preferably angled at a right
angle, designed to accommodate conductor components (14, 16) extending at
an angle relative to one another,
characterised in that
a first conductor component (14) introduced into the through-channel (12) from
one side (X) is, in the interior of the through-channel, connected in a form-
and/or force-locking manner with a second conductor component (16) which is

introduced into the through-channel (12) from the other side (Y).

2. Method according to claim 1, characterised in that the first conductor
component (14) is held, preferably in a force-locking manner, in an assembly
position (I) in the through-channel from which it can be introduced further into
the through-channel (12),
wherein the second conductor component (16) is introduced into the through-
channel (12) from the other side (Y) as far as an end position (l1),
whereupon the first conductor component (14) is introduced further into the
through-channel (12) as far as an end position (lll) and as a result is connected

with the second conductor component (16).

3. Method according to claim 1 or 2, characterised in that the first conductor
component (14) is pressed together with the second conductor component (16)

in the interior of the through-channel {(12).

4, Method according to claim 3, characterised in that each of the conductor
components (14, 16) comprises at least one inner conductor (34, 36) and an

outer conductor (24, 26) surrounding the inner conductor, at least in sections,
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wherein the outer conductors (24, 26) of the two conductor components (14, 16)

are pressed together with one another.

Method according to claim 3 or 4, characterised in that during the pressing an
overdimensioned, substantially tubular wall section of the first outer conductor

(24) is pressed into an opening of the second outer conductor (26).

Method according to claim 4 or 5, characterised in that, during the pressing
together of the outer conductors (24, 26), the inner conductor (34) of the first
conductor component is brought into electrical contact with the inner conductor
(36) of the second conductor component and is thereby connected with this, '

preferably in a form- or force-locking manner.

Method according to claim 6, characterised in that the inner conductor (34) of
the first conductor component has a pin-formed section protruding into the
interior of the channel which is clamped in a clamping section of the inner

conductor (36) of the second conductor component.

Method according to one of the preceding claims, characterised in that the
through-channel (12) is limited by an inner wall of the plug connector housing

(10) which is formed in a single piece.

Method according to one of the preceding claims, characterised in that the
first conductor component (12) comprises an interface for coupling with a
complementary mating plug connector, wherein the interface has an outer
conductor (24), for example a spring bush, and an inner conductor (34) held
therein by an insulating part, and/or that the second conductor component (16)
IS attached to one end of a coaxial cable and comprises an inner conductor (36)
and an outer conductor (26) surrounding the inner conductor, at least in

sections.
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Method according to one of the preceding claims, characterised by at least
two sealing elements (44, 46), for example sealing rings or the like,
accommodated in the through-channel, wherein one sealing element (46)
prevents the penetration of liquid into the interior of the channel from one side
and/or the second sealing element (44) prevents the penetration of liquid into
the interior of the channel from one side when a mating plug connector is

coupled with the angled plug connector (100).

Assembly unit for manufacturing an angled plug connector (100) by means of
the method according to one of the preceding claims, said assembly unit
comprising:

a plug connector housing (10) with an angled through-channel (12) designed to
accommodate conductor components (14, 16) extending at an angle relative to
one another,

a first conductor component (14) which is introduced into the through-channel
(12) from one side (X) and is held therein in an assembly position (I) from which
it can be pushed even further into the through-channel (12), and which is so
designed that by inserting it further into the through-channel (12) as far as an
end position (lll) it can be connected in a form- and or force-locking manner, in
particular pressed together, with a second conductor component (16) which is

introduced into the through-channel from the other side (Y).
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Patentanspruche:

Method for assembling an angled plug connector (100) with a plug connector
housing (10) comprising a through-channel (12), preferably angled at a right
angle, designed to accommodate conductor components (14, 16) extending at
an angle relative to one another, wherein

a first conductor component (14) introduced into the through-channel (12) from
one side (X) is, in the interior of the through-channel, connected in a form- and/or
force-locking manner with a second conductor component (16) which Is
introduced into the through-channel (12) from the other side (Y),

characterised by the following steps:

(@) the first conductor component (14) is held, in a force-locking manner, in an
assembly position () in the through-channel from which it can be introduced
further into the through-channel (12),

(b)  the second conductor component (16) is introduced into the through-
channel (12) from the other side (Y) as far as an end position (ll), and

(c)  the first conductor component (14) is introduced fuﬁher into the through-
channel (12) as far as an end position (lll}) and as a result is connected with the

second conductor component (16).

Method according to claim 1, characterised in that the first conductor
component (14) is pressed together with the second conductor component (16)

in the interior of the through-channel (12).

Method according to claim 2, characterised in that each of the conductor
components (14, 16) comprises at least one inner conductor (34, 36) and an
outer conductor (24, 26) surrounding the inner conductor, at least in sections,
wherein the outer conductors (24, 26) of the two conductor components (14, 16)

are pressed together with one another.
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Method according to claim 2 or 3, characterised in that during the pressing an
overdimensioned, substantially tubular wall section of the first outer conductor

(24) is pressed into an opening of the second outer conductor (26).

Method according to claim 3 or 4, characterised in that, during the pressing
together of the outer conductors (24, 26), the inner conductor (34) of the first

conductor component is brought into electrical contact with the inner conductor
(36) of the second conductor component and is thereby connected with this,

preferably in a form- or force-locking manner.

Method according to claim 5, characterised in that the inner conductor (34) of
the first conductor component has a pin-formed section protruding into the

interior of the channel which is clamped in a clamping section of the inner

conductor (36) of the second conductor component.

Method according to one of the preceding claims, characterised in that the
through-channel (12) is limited by an inner wall of the plug connector housing

(10) which is formed in a single piece.

Method according to one of the preceding claims, characterised in that the first
conductor component (12) comprises an interface for coupling with a
complementary mating plug connector, wherein the interface has an outer
conductor (24), for example a spring bush, and an inner conductor (34) held

therein by an insulating part, and/or that the second conductor component (16) is

attached to one end of a coaxial cable and comprises an inner conductor (36)

and an outer conductor (26) surrounding the inner conductor, at least in sections.

Method according to one of the preceding claims, characterised by at least two

sealing elements (44, 46), for example sealing rings or the like, accommodated
in the through-channel, wherein one sealing element (46) prevents the
penetration of liquid into the interior of the channel from one side and/or the
second sealing element (44) prevents the penetration of liquid into the interior of
the channel from one side when a mating plug connector is coupled with the

angled plug connector (100).
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Assembly unit for manufacturing an angled plug connector (100) by means of the
method according to one of the preceding claims, said assembly unit comprising:
a plug connector housing (10) with an angled through-channel (12) designed to
accommodate conductor components (14, 16) extending at an angle relative to
one another,

a first conductor component (14) which is introduced into the through-channel
(12) from one side (X) and is held therein, in a force-locking manner, in an
assembly position (1) from which it can be pushed even further into the through-
channel (12), and which is so designed that by inserting it further into the
through-channel (12) as far as an end position (lll) it can be connected in a form-
and or force-locking manner, in particular pressed together, with a second

conductor component (16) which is introduced into the through-channel from the
other side (Y).
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