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Abstract

The invention relates to a glow plug connector for a sensor glow plug, comprising a
housing (1) made of plastic, a plurality of contact elements (3) made of metal, which
form contact surfaces (3b) bearing against a circumferential wall of the housing (1),
wherein the contact elements (3) protrude on the glow-plug side from a base of the
housing (1). According to the invention, the contact surfaces (3b) are embodied as
segments of a circle that protrude from a strip-shaped section of the contact
elements (3). The invention also relates to a connector for a cylinder pressure sensor
for measuring the pressure in a combustion chamber of an internal combustion
engine. |

(Figure 2)
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Claims

. A glow plug connector for a sensor glow plug, comprising

a housing (1) made of plastic,

a plurality of contact elements (3) made of metal, which form contact surfaces
(3b) bearing against a circumferential wall of the housing (1),

wherein the contact elements (3) protrude on a glow-plug side from a base of
the housing (1),

characterized in that

the contact surfaces (3b) are formed as segments of a circle and protrude

from a strip-shaped section of the contact elements (3).

. The glow plug connector according to claim 1, characterized in that the

segments of a circle each extend in the circumferential direction across an
angular range that does not exceed 180°.

. The glow plug connector according to any one of the preceding claims,

characterized in that the segments of a circle each extend in the

circumferential direction across an angular range of at least 60°.

. The glow plug connector according to any one of the preceding claims,

characterized in that the contact surfaces (3b) are disposed at different
distances from the base of the housing (1).

. The glow plug connector according to any one of the preceding claims,

characterized in that one of the segments of a circle has a greater width, as
measured in the circumferential direction, than one of the other segments of a
circle.

. The glow plug connector according to any one of the preceding claims,

characterized in that the width of the largest segment of a circle, as measured
in the circumferential direction, is larger by one-third, preferably by at least

.
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half, than the width of the smallest segment of a circle as measured in the

circumferential direction.

7. The glow plug connector according to any one of the preceding claims,
characterized in that the contact surfaces bear internally against the

circumferential wall of the housing (1).

8. The glow plug connector according to any one of the preceding claims,
characterized in that the circumferential wall encloses a high-current

connection (2) for the glow current of a glow plug.

9. The glow plug connector according to any one of the preceding claims,
characterized in that the contact elements (3), which provide the contact
surfaces (3b) bearing against the circumferential wall of the housing (1), are
embedded into the housing (1).

10. The glow plug connector according to any one of the preceding claims,
characterized in that one of the segments of a circle extends across an
angular range of 60° to 80°, one of the segments of a circle extends across an
angular range of 90° to 110°, and one of the segments of a circle extends
across an angular range of 130° to 150°. '

11.A sensor glow plug comprising a glow plug connector according to any one of
the preceding claims, wherein the contact elements protruding from the base
of the housing (1) are connected to leads of a sensor of the sensor glow plug.

12. A connector for a cylinder pressure sensor for measuring the pressure in a
combustion chamber of an internal combustion engine, comprising
a housing (1) made of plastic,
a plurality of contact elements (3) made of metal, which form contact surfaces
(3b) bearing against a circumferential wall of the housing (1),
wherein the contact elements (3) protrude from a base of the housing (1),
characterized in that the contact surfaces (3b) are formed as segments of a
circle and protrude in circumferential direction from a strip-shaped section of
the contact elements (3).

Dated this 11 day of February 2013

(Arindam Paul)
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Glow Plug Connector

Description

The invention relates to a glow plug connector of the type known from DE 10 2004
002 905 B4. Such connectors are mounted on sensor glow plugs to permit simple
connection to control devices in a vehicle using a suitable mating connector. Sensor
glow plugs are glow plugs that comprise a sensor, for example a sensor for

measuring combustion chamber pressure.

Document DE 10 2004 002 905 B4 discloses a glow plug connector, in which the
contact elements form contact surfaces in the form of rings arranged concentrically to
the longitudinal axis of the connector housing. Document DE 10 2004 002 905 B4
also discloses a glow plug connector, in which the contact elements are formed as
sheet-metal strips that extend parallel to one another in the longitudinal direction of
the housing and therefore also form contact surfaces in the form of strips extending
in the longitudinal direction.
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The problem addressed by the present invention is that of demonstrating a less
complex way for the sensor of a sensor glow plug to be reliably connected to a

control device of a vehicle.

This problem is solved by way of a glow plug connector having the features set forth
in claim 1. Advantageous refinements of the invention are the subject matter of

dependent claims.

In a connector according to the invention, the contact surfaces of the contact
elements, which, in the case of a connector mounted on a glow plug, are connected
to the sensor of the glow plug, are embodied as segments of a circle protruding from
a strip-shaped section of the contact elements extending in the plug-in direction. The
strip-shaped section of the contact elements extending in the plug-in direction
therefore extends in the axial direction of the housing. The contact elements may be
formed by bending L- or T-shaped sheet-metal strips. The production of contact
elements for a connector according to the invention is substantially less costly than
that of conventional contact elements having annular contact surfaces. Yet, a reliable
electrical contact having a suitable mating connecting is made possible, which is
substantially better than would be possible using strip-shaped contact elements,
which merely comprise contact surfaces extending in the plug-in direction in the
shape of strip ends.

According to an advantageous embodiment of the invention, in each of the contact

elements, the contact surface extends in the circumferential direction across an

angular range that does not exceed 180°. This measure has the advantage that the

contact elements can be produced using a simple and, therefore, low-cost bending I
tool since the contact elements, after having been bent, can be easily lifted off of an f
abutment of a bending tool, for example a mandrel, namely via a motion in the radial f

direction.

According to a further advantageous refinement of the invention, in each of the
contact elements, the contact surface extends in the circumferential direction across
an angular range of at least 60°. As the angular ranges become smaller, there is an
increasing risk that the electrical contact to a mating connector will worsen.
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Preferably, at least the contact surfaces of some of the contact elements extend
across an angular range of at least 90°. For example, the contact surfaces of two
contact elements can each cover an angular range of 90° or more, while the contact
surface of a third contact element extends only across an angular range of less than

90°, for example 60°.

The contact regions of the individual contact elements may have different sizes. For
example, one of the segments of a circle can have a greater width, as measured in
the circumferential direction, than one of the other segments of a circle. It is thereby
possible to account for the fact that the individual connections of a sensor of a glow
plug, for example a signal connection, supply connection and ground connection, can
have different requirements on the quality of a contact. For example, the width of the
largest segment of a circle, as measured in the circumferential direction, may be
larger by one-third, e.g. by at least half, than the width of the smallest segment of a
circle as measured in the circumferential direction. Such an embodiment can be
advantageous in particular when the individual contact surfaces are all disposed at
the same distance from the base of the connector housing.

If the length of the connector housing is less significant, for example because
sufficient installation space is available in the vehicle, the contact surfaces can also
be disposed at different distances from the base of the housing. In this case in
particular, it is usually advantageous when the individual contact surfaces cover
identical angular ranges.

According to an advantageous refinement of the invention, the contact elements that
form contact surfaces adjacent to the circumferential wall of the housing are
embedded into a circumferential wall of the plastic housing, e.g. by insert injection
moulding. Since each of the contact surfaces is formed as a segment of a circle, it is
possible to attain therebetween — given the same size of connector - a larger spatial
distance between the individual contact elements than would be possible with
conventional annular contact surfaces. The contact elements for a connector
according to the invention can be advantageously processed as inserts during plastic
injection molding of the housing.
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According to a further advantageous development of the invention, exactly three
contact elements form the contact surfaces bearing against the circumferential wall of
the housing. Advantageously, it is thereby possible to connect a signal contact, a
ground contact and a supply contact of a sensor. However, sensors can also be

connected with only two contacts to a control device of a vehicle.

The invention also relates to a sensor glow plug, that is, a glow plug having an
installed sensor, for example for measuring combustion chamber pressure, wherein a
glow plug connector according to the invention is mounted on the sensor glow plug.
The contact elements protruding from the base of the connector housing are then
connected to leads of a sensor of the sensor glow plug, preferably in a bonded
manner, for example by welding. Further possibilities for connecting the contact
elements protruding from the base of the connector housing to leads of a sensor of
the sensor glow plug are pressing or crimping, for example.

The advantages of the present invention can also be utilized for a cylinder pressure
sensor, for example in a spark-ignition engine. The invention therefore also relates to
a connector for a cylinder pressure sensor for measuring the pressure in a
combustion chamber of an internal combustion engine, comprising a housing made
of plastic, a plurality of contact elements made of metal, which form contact surfaces
that bear against a circumferential wall of the housing, wherein the contact elements
protrude on the sensor side from a base of the housing, and the contact surfaces are
embodied as segments of a circle, which protrude in circumferential direction from a

strip-shaped section of the contact elements.

Further details and advantages of the invention are explained using embodiments,
with reference to the attached drawings. Components that are identical or similar are
labelled using the same reference numerals.

Fig. 1 shows a glow plug connector;

Fig. 2 shows the glow plug connector in a partial sectional view; and

Fig. 3 shows a connector for a cylinder pressure sensor in a partial sectional view.
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The glow plug connector shown in figures 1 and 2 is provided for installation on a
sensor glow plug, that is, on a glow plug comprising a sensor, for example a pressure
sensor. Such a glow plug that has a sensor for measuring combustion chamber
pressure is a cylinder pressure sensor. The glow plug connector has a housing 1
made of plastic and is preferably sleeve-shaped. As shown in figure 1, a
circumferential wall of the housing 1 encloses a high-current connection 2, which is
preferably embodied as a stud and is used to conduct the heating current required by

a glow plug.

The high-current connection 2, which is preferably disposed centrally in the housing,
comprises an end section 2a that protrudes out of the base of the housing 1. The end
section 2a may be slotted. When the glow plug connector is mounted on a glow plug,
the end section 2a of the high-current connection is electrically connected to the
inner pole of the glow plug, for example by welding.

For the purpose of contacting the individual connections of the sensor of a sensor
glow plug, end sections 3a of contact elements 3 protrude from the base of the
housing 1, said end sections being connected during assembly of the connector, for
example by welding, to a glow plug having matching connections of a sensor.
Preferably, exactly three contact elements 3 are present, for example to connect a
ground contact, a signal contact and a supply contact of a sensor.

The contact elements 3 made of metal form contact surfaces 3b, which bear against
a circumferential wall of the housing 1. In the embodiment shown, the contact
surfaces 3b bear internally against the circumferential wall of the housing 1. It is
possible, however, to arrange the contact surfaces 3b externally on the

circumferential wall of the housing 1.

The contact surfaces 3b are embodied as segments of a circle that protrude in
circumferential direction from a strip-shaped section of the contact elements 3
extending in the plug-in direction. The contact surfaces 3b extend perpendicularly to
the strip-shaped section of the contact elements 3 extending in the plug-in direction.
As measured in the circumferential direction, the segments of a circle 3b therefore

have a greater width than the end sections 3a of the contact elements 3 protruding
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from the base of the housing 1. The contact elements 3 can be produced at low cost
from L- or T-shaped sheet-metal strips via bending and can then be embedded in
plastic in order to form the housing 1. In the embodiment shown, plastic material of
the housing touches and covers a back side of the contact elements and lateral
surfaces completely or in part. To this end, the contact elements 3 are placed into an
injection mold and the housing 1 is then produced via injection molding. It is also
possible, however, to initially produce the housing 1 without the contact elements and
only later fasten them in the housing, for example by way of insertion, locking into

place, pressing in, glueing in place or the like.

In the embodiment shown, the contact surfaces 3b are disposed at different
distances from the base of the housing 1. The contact surfaces 3b each extend in the
circumferential direction across an angular range of 60° to 180°, for example an
angular range of 90° to 180°. The contact surfaces 3b are disposed one behind the
other in the plug-in direction, although preferably at different angles of rotation
relative to the longitudinal axis of the housing 1. In the embodiment shown, a contact
surface 3b extends across an angular range of 60° to 80°, preferably 60° to 70°, a
contact surface 3b extends across an angular range of 90° to 110°, for example 90°
to 100°, and a third contact surface 3b extends across an angular range of 130° to
150°, for example 130° to 140°. The first contact surface mentioned is provided for a
ground contact, the second contact surface mentioned is provided for a signal
contact, and the final contact surface mentioned is provided for contact to the supply
voltage.

Figure 3 shows a connector for a cylinder pressure sensor for measuring the
pressure in a combustion chamber of an internal combustion engine. This connector
differs from the glow plug connection shown in figure 1 substantially only in that the
high-current connector 2 is omitted. A high-current connector is not required for a
cylinder pressure sensor. A stud can be disposed centrally in the housing as a
mechanical guide, however, even in a connector for a cylinder pressure sensor. The
mechanical guide can be formed by a stud inserted into the housing or this can be an
integral component of the housing. Since the stud is used only as a mechanical
guide, it can be made of metal, although this is not necessary. A connector for a




sensor glow plug can therefore basically also be used as a connector for a cylinder
pressure sensor that is not a glow plug.

The housing 1 of the connector for a cylinder pressure sensor can also comprise — as
5 is the case with the housing 1 of the glow plug connector — a seal 4, for example an
O-ring, in order to protect the electrical contacts against environmental influences. By
way of such a seal 4, the connector can be sealed with respect to a glow plug
housing or a sensor housing or with respect to a plugged-in mating connector. The

housing 1 of the connector can also have a sealing surface that seals in conjunction
10 with an O-ring of a mating connector.
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