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(57)  The invention relates to a plug connector for
making an electrical connection with a battery terminal.
The plug connector comprises a housing formed by join-
ing an upper shell and a lower shell with a contact lying
within the housing. The contact has a helical spring con-
tact and a contact strip bent to form a cylindrical region.
The upper shell and the lower shell each have a holding
element extending within the cylindrical region formed
by the contact strip, in order to form a recess for holding
the helical spring contact.
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Description

[0001] The invention relates to a plug connector for
making an electrical connection with a battery terminal.
[0002] In various applications, particularly in motor
vehicles, a plug connector is needed to make a reliable
electrical connection with a battery terminal. The elec-
trical connection must be capable of withstanding vibra-
tions. Moreover, the plug connector should be of simple
construction and be easily placed on the battery termi-
nal.

[0003] DE 197 18 448 A1 discloses an electrical plug
connector which receives a substantially cylindrical pin
part in a substantially cylindrical chamber of a socket
part. An annular resilient contact element is arranged in
an annular groove in the contact-making region be-
tween the pin part and the socket part. An annularly ar-
ranged helical spring serves as the contact element.
The helical windings of the spring are arranged at an
angle to the axis of the helix.

[0004] Because of the expected use of 36-volt and
42-volt systems in motor vehicles in future, battery con-
tacts like those described above will no longer ade-
quate. In such systems, a contact protection means
should be provided to make direct contact with the bat-
tery terminal difficult. The battery contact should also be
protected, by a housing to avoid direct contact.

[0005] It is an object of the present invention to pro-
vide a plug connector, for making contact with a battery
terminal, which can be easily mounted on the battery
terminal, quickly and reliably without the application of
much force. For safety reasons, it should only be pos-
sible to dismantle the device with difficulty. It is a further
object of the present invention to provide a plug connec-
tor which is easy to assemble and therefore can be con-
structed in a simple way.

[0006] These and other objects are achieved by a
plug connector in accordance with an exemplary em-
bodiment of the invention. The plug connector compris-
es a housing formed by joining an upper shell and a low-
er shell with a contact lying within the housing. The con-
tact has a helical spring contact and a contact strip bent
to form a cylindrical region. The upper shell and the low-
er shell each have a holding element extending within
the cylindrical region formed by the contact strip, in order
to form a recess for holding the helical spring contact.
[0007] Exemplary embodiments of the invention will
be described in more detail below with reference to the
attached drawings, in which:

Figure 1 shows a cross-section through a battery
terminal which is to make contact by means of a
plug connector according to the invention;

Figure 2 shows a perspective illustration of the bat-
tery terminal in accordance with Figure 1;

Figure 3 shows a plan view of the battery terminal
in accordance with Figure 1;

Figure 4 shows an exploded view of the plug con-
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nector in accordance with an example embodiment
of the invention;

Figure 5 shows a cut-away view of the plug connec-
tor in the assembled condition;

Figure 6 shows a sectional view of the plug connec-
tor placed on a battery terminal; and

Figure 7 shows an enlarged illustration of the recess
region formed by the holding elements.

[0008] Figures 1 and 2 illustrate a battery terminal of
a 36-volt or 42-volt battery for a motor vehicle. The ter-
minal has a cylindrical portion or post 2 projecting out of
a battery housing 1. The cylindrical portion or post 2 is
surrounded at least in a region adjacent the battery
housing 1 by a contact ring 3 (comprising for example,
copper) and has its free end covered by a protective cap
4. The protective cap 4 is of substantially axially sym-
metrical construction and latches to the cylindrical por-
tion or post 2. The protective cap 4 tapers towards its
free end and has a peripheral narrowed portion 5 and
an oblique face 6 between the narrowed portion 5 and
the tapered free end of the protective cap 4.

[0009] The cylindrical portion or post 2 is surrounded
by a protective ring 7, forming an annular gap or space
between the cylindrical portion or post 2 and the protec-
tive ring 7. The protective ring 7 has a cut-out 8 along a
portion thereof to receive a plug connector for making
an electrical connection with the cylindrical portion or
post 2. The protective ring 7 is configured to prevent in-
advertent contact with the contact ring 3 of the battery.
As illustrated in Figure 3, one or more projections 9 may
be provided on the protective ring 7 to engage in corre-
sponding recesses in a mating plug connector associ-
ated with the cylindrical portion or post 2 surrounded by
a protective ring 7. The protective ring 7 may thereby
prevent the battery from making contact with unsuitable
plug means (which does not have the recesses corre-
sponding to the projections 9).

[0010] Figure 4 illustrates an exploded illustration of
an exemplary plug connector according to the invention.
The plug connector has a housing upper shell 10 and a
housing lower shell 11 which may be connected to one
another by way of first latching elements 12 and second
latching elements 13 to form a plug connector housing.
Both the housing upper shell 10 and the housing lower
shell 11 have a contact region 14 which comprises a cy-
lindrical recess in which the battery terminal is to be re-
ceived. Furthermore, the housing upper part 10 and the
housing lower part 11 each have a supply region 15
which receives a power cable (not shown) for distribut-
ing power from the battery.

[0011] Arranged in the housing between the housing
upper shell 10 and the housing lower shell 11 is a contact
16 which has a contact portion 17 and a helical spring
contact 20. The contact portion 17 comprises a contact
strip 18 which is bent substantially into a cylindrical por-
tion. The contact strip 18 is preferably made from an
electrically conductive material, such as a conductive
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metal.

[0012] The contact portion 17 also has a power supply
portion 19 for making contact with the power cable.
[0013] To make contact between the battery terminal
and the plug connector, the helical spring contact 20 is
arranged in the interior of the cylindrical portion of the
contact strip 18. When contact is made between the plug
connector and the cylindrical portion or post 2 of the bat-
tery terminal, the spring contact 20 cooperates with the
contact strip 18 and the contact ring 3 to make an elec-
trical connection between the contact portion 17 of the
plug connector and the contact ring 3 of the battery ter-
minal.

[0014] When the plug connector is placed on the cy-
lindrical portion of the battery terminal, the helical con-
tact spring 20 initially slides along the protective cap 4
toward the copper contact ring 3.

[0015] The diameters of the cylindrical portion or post
2 and the cylindrical contact strip 18 are selected such
that in the mated state the windings of the helical spring
contact 20 are tilted beyond their normal angle of tilt in
the direction of the spring axis. This means that a restor-
ing force acts on both the cylindrical portion or post 2 of
the plug connector and the inner face of the contact strip
18. The cylindrical portion or post 2 and the contact strip
18 are electrically connected by each winding of the hel-
ical spring contact 20 in compressed contact with both
the cylindrical portion or post 2 and the contact strip 18.
[0016] To prevent the helical spring contact 20 from
moving in the direction of the axis of the cylindrical re-
gion formed by the contact strip 18, the helical spring
contact 20 may be fixed with respect to the contact strip
18. Asiillustrated in Fig. 5, the housing upper part 10 has
a first holding element 21 and the lower housing part 11
has a second holding element 22. In the assembled
state of the plug connector, the first and the second hold-
ing elements 21, 22 lie substantially opposite one an-
other in the interior of the cylindrical region of the plug
connector and form a recess in which the helical spring
contact 20 is held. The first and the second holding el-
ements 21, 22 therefore form the cylindrical region in
the plug connector in which the cylindrical portion or post
2 is arranged in the mated state. The width of the recess
formed by the first and the second holding elements 21,
22 corresponds substantially to the width of the helical
spring contact 20.

[0017] The plug connector may be secured to the bat-
tery terminal by a spring 23 which is disposed in a
groove 24 in the housing upper shell 10 and cooperates
with the narrowed portion 5 on the protective cap 4.
When the plug connector is put on the cylindrical portion
or post 2 of the battery terminal, the spring 23 is opened
by sliding contact along the oblique face 6 of the protec-
tive cap 4. The spring 23 then latches in the narrowed
portion 5. The plug connector is moved in the direction
of the axis of symmetry of the cylindrical portion or post
2 during mating.

[0018] Figure 6 illustrates a cross-section through a
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plug connector in a mated state with a battery terminal.
A recess 26 is formed by the first holding element 21
and the second holding element 22. The helical spring
contact 20 is located in the recess 26. To contain the
helical spring contact 20 in the plug connector during
mating and de-mating of the plug connector, the end fac-
es of the first and the second holding elements 21, 22
forming the recess 26 have a ramp that tapers in the
direction of the axis of the cylindrical region. The recess
26, as illustrated in Figure 7, tapers enough to contain
the inserted helical spring contact 20 in the recess 26.
The tapered ramps on the end face of the first and/or
the second holding element 21, 22 resist removal of the
helical spring contact 20 from the recess in the direction
of the interior of the cylindrical region.

[0019] The housing upper shell 10 and the housing
lower shell 11 are latched together in the assembled
state and receive the contact 16 between them. For the
purpose of latching, the housing upper shell 10 and the
housing lower shell 11 have complementary latching el-
ements 12, 13. In an exemplary embodiment of the in-
vention, as shown in Fig. 4, latching elements 12, 13 are
provided both in the supply region 15 and in the contact
region 14 surrounding the cylindrical portion or post 2.
[0020] Provided on the housing upper shell 10 are two
flexible arms 25, as shown in Fig. 4 which have the
groove 24 (shown in Fig. 5) for receiving the spring 23.
When these flexible arms 25 are pressed together, the
spring 23 can be opened by a lever action and the plug
connector can be removed from the battery terminal. It
is particularly advantageous that, in the mated state, the
entire plug connector is arranged within the protective
ring 7, as a result of which a great deal of space can be
saved.

[0021] The plug connector according to the present
invention has the advantage that the upper and lower
shells 10, 11, which are electrically non-conductive,
completely surround the contact 17, hence forming a
contact protection means.

[0022] Moreover, a plug connector of this kind can be
constructed in a simple way, since the upper and lower
shells only need each to have a holding elementin order
to hold the helical spring contact. Other measures for
fixing the helical spring contact to the contact element
are not therefore necessary. Instead, the spring contact
is held, when the upper shell and lower shell are in the
assembled state, in a recess formed by the holding el-
ements. Thus, when the plug connector is mated on the
cylindrical portion or post of the battery terminal, the hel-
ical spring contact cannot be pushed in the axial direc-
tion of the cylindrical region of the plug connector. Ac-
cordingly the helical spring contactis prevented from be-
ing withdrawn from the cylindrical region of the contact
strip when the plug connector is removed from the bat-
tery terminal.

[0023] According to a further preferred embodiment,
one of the holding elements or both holding elements
are shaped such that the recess tapers in the direction
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of the interior of the cylindrical region in order to resist
removal of the helical spring from the recess in an in-
ward direction. In this way, the risk that the helical spring
contact of the plug connector will become detached from
the recess formed by the holding elements when the
plug connector is unmated is reduced.

Claims

A plug connector for making an electrical connec-
tion with a battery terminal, the plug connector com-
prising:

a housing with an upper shell (10), and a lower
shell (11); and

a contact (17) lying within the housing and hav-
ing a contact strip (18) bent to form a cylindrical
region and a helical spring contact (20) dis-
posed within the cylindrical region of the con-
tact strip (18) and sized to contact both the con-
tact strip and the battery terminal;

characterised in that the upper shell and the
lower shell each have a holding element (21, 22)
extending within the cylindrical region formed by the
contact strip (18), in order to form a recess (26) for
holding the helical spring contact (20).

A plug connector according to Claim 1, character-
ised in that the helical spring contact (20) abuts
within the cylindrical region of the contact strip (18).

A plug connector according to Claim 1 or 2, char-
acterised in that at least one of the holding ele-
ments (21, 22) is shaped such that the recess (26)
tapers in the direction of the interior of the cylindrical
region in order to retain the helical spring contact
(20) in the cylindrical region.

A plug connector according to Claim 3, character-
ised in that both holding elements (21, 22), at ends
thereof, are tapered in the direction of the interior of
the cylindrical region in order to retain the helical
spring contact (20) in the cylindrical region.

A plug connector according to one of Claims 1
through 4, characterised in that at least one of the
upper shell and the lower shell have recesses for
receiving corresponding projections disposed on a
protective ring surrounding a cylindrical portion of
the battery terminal.

A plug connector according to one of Claims 1
through 5, characterised in that the housing upper
shell (10) and the housing lower shell (11) have
complementary latching elements (12, 13) to latch
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them together in the assembled state.

7. A plug connector according to one of Claims 1

through 6, characterised in that the housing upper
shell (10) has two flexible arms (25) thereon with a
grooves (24) therein for receiving a spring (23) to
retain the plug connector on the battery terminal,
the spring (23) being releasable by pressing the
flexible arms (25) are together.

A plug connector according to one of Claims 1
through 7, characterised in that the plug connector
is configured such that the entire plug connector
can be arranged within a protective ring (7) of the
battery terminal.

A plug connector according to one of Claims 1
through 8, characterised in that the upper and low-
er shells (10, 11) completely surround the contact
(17).
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