EP 3 790 123 A1

Patent Office

s brvets " (11) EP 3790 123 A1

(1 9) ’ e "llmlmllHH||m||‘||Hm‘ll‘lm“||mHl‘l“ll”“l“‘"H‘mll‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
10.03.2021 Bulletin 2021/10 HO1R 13/648 (200601 HO1R 13/7193 (2011.01)
HO1R 13/7197 20710 HO1R 13/703 (2006.01
(21) Application number: 20194429.5 HO1R 103/00 (2297

(22) Date of filing: 03.09.2020

(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB * BARLERIN, Stéphane
GRHRHUIEISITLILT LULV MC MK MT NL NO 72470 FATINES (FR)
PL PT RO RS SE SI SK SM TR * LEHMANN, René
Designated Extension States: 90766 FURTH (DE)
BA ME * BOURI, Youssef
Designated Validation States: 78180 MONTIGNY LE BRETONNEUX (FR)
KH MA MD TN

(74) Representative: INNOV-GROUP

(30) Priority: 05.09.2019 FR 1909790 310, avenue Berthelot

69372 Lyon Cedex 08 (FR)

(71) Applicant: Aptiv Technologies Limited
14004 St. Michael (BB)

(54) CONNECTION ASSEMBLY FOR A PASSIVE SAFETY DEVICE AND THAT IS PROTECTED
AGAINST ELECTROSTATIC DISCHARGES

(57) Squib-connection assembly for a motor-vehicle The ferrite block (11) makes contact with at least one of
safety device. This connection assembly comprises a the two female contacts (12) of the airbag connector (3).
squib connector and an airbag connector (3). The airbag The third contact (20) makes contact, on the one hand,
connector (3) comprises a casing (8) in which are housed with the ferrite block (11) and, on the other hand, with a
aferrite block (11), two female contacts (12) thatare each ground contact that is in electrical continuity with the
respectively electrically connected to one male contact ground of the vehicle.

ofthe squib connector, and at least one third contact (20).
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Description
Technical field

[0001] The invention relates to the field of motor-vehi-
cle connection systems and more particularly to the field
of connection systems for passive motor-vehicle safety
devices such as airbags, safety belt pre-tensioners, etc.,
i.e. for the devices referred to as SRSs (safety restraint
systems).

Prior art

[0002] In this field, passive safety devices may com-
prise gas-generating squibs that are fired electronically.
In this case, the squib comprises a squib connector, itself
coupled to an airbag connector. Throughout this docu-
ment, the generic term "airbag connector" will be used
to refer to a connector connected, via electrical wires, to
a control device that triggers a squib, irrespectively of
whether the squib is a squib intended to inflate an airbag,
to pre-tension a safety belt, or to do something else.
[0003] When a shock exceeds a set acceleration or
deceleration threshold, the squib is triggered by the con-
trol device, which is programmed to send a signal to the
squib to which itis connected, via electrical wires and an
airbag connector. The explosion that results engenders
a sudden combustion that induces a high gas pressure
in a piston (pre-tensioner) or an inflatable bag (airbag).
[0004] Itisimportantto take care to ensure that squibs
do not trigger in the absence of a suitable command. In
order to avoid untimely triggering, it has already been
proposed to filter, for example with ferrites, electrical sig-
nals transmitted by the electrical wires connected to a
squib and that are not generated by the control device
but rather by electromagnetic interference. Specifically,
electromagnetic interference is generated in frequency
ranges that are generally well filtered by ferrites placed
in an airbag connector connected to the electrical wires
and coupled to the connector of the squib.

[0005] Reference may for example be made to
EP1009070A2,US20130241281A1 or US20130309884
A1 for a description of a connector of this type.

[0006] However, a squib could also trigger under the
effect of an electrostatic discharge, especially at the mo-
ment at which the airbag connector is coupled to the con-
nector of the squib. In order to avoid this, it has been
proposed to equip airbag connectors with a device that
short-circuits the contacts of the airbag connector pro-
vided that the latter is not coupled to the connector of the
squib and that opens during the coupling of these con-
nectors. Reference may for example be made to docu-
ment EP3116075A1 for a description of a connector of
this type.

[0007] Another contribution to the improvement of the
protection against potential electrostatic discharges of
connection assemblies for passive safety devices as
mentioned above is proposed below.
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Summary of the invention

[0008] More particularly, a connector according to
Claim 1 is proposed.

[0009] By virtue of these provisions, potential electric
charge generated, for example, via electrostatic effects
in the wires connecting the control device to the airbag
connector may be transmitted to the squib body, which
itselfis connected to ground, by way of the ground contact
of the squib, of the third contact and of the ferrite block.
It is therefore evacuated without accumulating and with-
out risk of the squib being triggered, during a discharge.
[0010] This connector potentially also comprises one
or more of the features of Claims 2to 5, considered alone
or in combination with one or more others.

[0011] According to another aspect, the invention re-
lates to a connection assembly according to Claim 6 for
a passive motor-vehicle safety device.

[0012] This connection assembly potentially also com-
prises one or more of the features of Claims 7 to 9, con-
sidered alone or in combination with one or more others.
[0013] According to yet another aspect, the invention
relates to a method according to Claim 10 for mounting
aconnection assembly for a motor-vehicle safety device.

Brief description of the drawings

[0014] Other features, aims and advantages of the
aforementioned connection assembly will become ap-
parent on reading the following detailed description, and
with reference to the appended drawings, which are giv-
en by way of non-limiting example, and in which:

[Fig. 1] schematically shows in perspective an ex-
emplary embodiment of a set of connectors;

[Fig. 2] schematically shows in perspective, without
its cover, the airbag connector of the set of connec-
torsthatisillustrated in Figure 1; this figure especially
shows first and second contacts passing through a
ferrite block, and a third contact;

[Fig. 3] schematically shows, seen from above, with-
out the cover, the airbag connector illustrated in Fig-
ure 2;

[Fig. 4] is a schematic representation in perspective
of the third contact being brought into contact with
the ferrite block shown in Figure 2;

[Fig. 5] is a schematic representation in perspective
of one of the first and second contacts shown in Fig-
ure 2 being brought into contact with the ferrite block;
[Fig. 6] is a schematic representation in perspective
of a pair of elastic strips of one of the first and second
contacts;

[Fig. 7] is a schematic representation in lateral ele-
vation of the pair of strips illustrated in Figure 6;
[Fig. 8] is a schematic representation seen from
above of the pair of strips illustrated in Figures 6 and
7.
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Detailed description

[0015] An exemplary embodiment of a set of connec-
tors 1 for a passive motor-vehicle safety device is de-
scribed below.

[0016] In this embodiment, the set of connectors 1
comprises a squib connector 2 and an airbag connector
3 forming a counter-connector.

[0017] The squib connector 2 comprises a bushing 4
housed in a cavity of a metal squib body 5 connected to
the ground of the vehicle, and two squib-connector con-
tacts (not shown in the figures). These two contacts are
male contacts each comprising a pin housed in a cavity
7 provided in the bushing 4. In this embodiment, each of
the male contacts is electrically insulated from the bush-
ing 4.

[0018] As shown in Figure 1, the airbag connector 3
comprises a casing 8, a cover 9 and a device 10 for en-
suring the position of the connectors (connector position
assurance or CPA).

[0019] As shown in Figures 2 and 3, the airbag con-
nector 3 furthermore comprises a ferrite block 11, and
firstand second female contacts 12 that are each respec-
tively designed to couple with a male contact of the squib
connector 2. The airbag connector 3 also comprises a
third contact 20. The first and second contacts 12 are
each electrically connected to a control circuit, via elec-
trical wires 13.

[0020] The first and second contacts 12 and third con-
tact 20 each respectively consist of a conductive metal
strip that was cut from a metal sheet, then folded and/or
rolled. Each of the first and second contacts 12 and third
contact 20 are of a single piece.

[0021] The ferrite block 11 for example has a resistivity
comprised between 107 and 109 ohms.

[0022] As shown in Figures 4 and 5, the ferrite block
11 comprises two parallel passages 6 that extend longi-
tudinally between a front aperture 18 and a rear aperture
19 (the terms "front" and "rear" corresponding, in this
document, to the front portion of the airbag connector 3,
which portion is coupled to the squib connector 2, and to
the far-end portion, via which the electrical wires 13 exit
from the airbag connector 3, respectively).

[0023] The first and second contacts 12 of the airbag
connector 3 each comprise a contact segment 14 for es-
tablishing an electrical contact with a contact of the squib
connector 2, a crimping segment 15 for making an elec-
trical connection to the control circuit, a short-circuit con-
tact 16 and an elastic strip 17. The crimping segments
15 and the elastic strip 17 of each of the contacts 12 are
each respectively inserted via the front aperture 18 of a
passage 6 provided in the ferrite block 11.

[0024] As shown in Figures 5 to 8, the elastic strip 17
of each of the first and second contacts 12 has a lyre
shape. In other words, each elastic strip 17 comprises
two tongues 21 that extend essentially parallel to each
other, between a supporting segment 22 common to both
tongues 21, and a free end 23. The supporting segment
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22 is folded to 180° with respect to an intermediate seg-
ment 24, from which the crimping segment 15 extends.
The tongues 21 and the crimping segment 15 are each
folded from the supporting segment 22 and from the in-
termediate segment 24, respectively. The tongues 21 ex-
tend longitudinally above the crimping segment 15. Each
tongue 21 comprises one tooth 25 that extends trans-
versely with respect to the longitudinal direction of the
tongues 21. Each tooth 25 has a contact surface 27 in-
tended to make contact with the interior surface of a pas-
sage 6 provided in the ferrite block 11. The tongues 21
are separated by a slit 26. The tongues 21 may move
closer to each other elastically, in the space provided by
the slit 26, but tend to return elastically to a rest position
in which they exert a contact force via the contact surface
27 of each tooth 25.

[0025] Each elastic strip 17 comprises two surfaces 27
of contact with the ferrite block 11. In the embodiment
described here, the two contacts 12 make contact with
the ferrite block 11 (but in variants, just one of the first
and second contacts 12 could make contact with the fer-
rite block).

[0026] As shown in Figure 4, the third contact 20 com-
prises four elastic tongues 28 extending from a common
segment 29. Each of these tongues 28 is shaped to bear
against the external surface of the ferrite block 11. The
third contact 20 comprises a plurality of points of contact
(for example four points of contact) with the ferrite block
11, in order to improve the electrical continuity between
the third contact 20 and the ferrite block 11.

[0027] Thus, potential electric charge generated via
electrostatic effects, via removal from or addition to at
least one of the first and second contacts, is removed via
the tongues 21 of the elastic strips 17, to the ferrite block
11, then via the third contact 20, to the ground of the
vehicle. These arrangements protect the squib and pre-
vent it from triggering because of an electrostatic dis-
charge, since electric charge cannot accumulate in a suf-
ficient amount to create a sufficient potential difference,
notably between the contacts of the squib connector 2.
[0028] To mount a connection assembly 1 according
to the embodiment described above or its variants,

- a squib comprising a ground contact and a squib
body 5 that is electrically conductive and connected
to the ground of the vehicle is provided;

- acounter-connector 3 comprising acasing 8 in which
are housed a ferrite block 11, first and second con-
tacts 12, and a third contact 10 is provided; and

- thefirstand second contacts 12 are electrically con-
nected to the ground of the vehicle by way of the
ground contact of the squib, of the third contact 20
and of the ferrite block 11.

Claims

1. Connectorfora passive motor-vehicle safety device,
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this connector comprising a casing (8) in which are
housed a ferrite block (11), firstand second contacts
(12) each comprising a segment (15) extending into
a passage (6) provided in the ferrite block (11), and
a third contact (20),

characterized in that the third contact (20) and at
least one of the first and second contacts (12) make
contact with the ferrite block (11).

Connector according to Claim 1, wherein atleastone
of the first and second contacts (12) makes contact
with an internal wall of a passage (6) provided in the
ferrite block (11), and the third contact (20) makes
contact with an external wall of the ferrite block (11).

Connector according to either of Claims 1 and 2,
wherein the third contact (20) comprises a plurality
of points of contact with the ferrite block (11).

Connector according to one of Claims 1 to 3, wherein
at least one of the first and second contacts (12)
comprises at least one elastic strip (17) comprising
atleast one point of contact (27) with the ferrite block

(11).

Connector according to one of Claims 1 to 4, wherein
the ferrite block (11) is made of a material having a
resistivity per unit area comprised between 107 and
109 ohms.

Connection assembly for a passive motor-vehicle
safety device, this assembly comprising, on the one
hand, a squib connector (2) housed in an electrically
conductive, metal squib body (5) and connected to
the ground of the vehicle and, on the other hand, a
counter-connector (3), forming a connector accord-
ing to one of Claims 1 to 5, and coupled to the squib
connector (2), wherein the squib connector (2) com-
prises two contacts that are electrically connected
to the squib and a ground contact that is electrically
connected to the ground of the vehicle.

Assembly according to Claim 6, wherein the firstand
second contacts (12) make contact with the ferrite
block (11).

Assembly according to either of Claims 6 and 7,
wherein at least one of the first and second contacts
(12) comprises at least one elastic strip (17) com-
prising at least one point of contact (27) with the fer-
rite block (11).

Assembly according to one of Claims 6 to 8, wherein
the third contact (20) comprises a plurality of points
of contact with the ferrite block (11).

Method for mounting a connection assembly for a
motor-vehicle safety device, wherein:
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- a squib comprising a squib connector (2) com-
prising a ground contact connected to the
ground of the vehicle is provided;

- a counter-connector (3) comprising a casing
(8) in which are housed a ferrite block (11), first
and second contacts (12), and a third contact
(20) is provided;

characterized in that at least one of the first
and second contacts (12) is electrically connect-
ed to the ground of the vehicle by way of the
ground contact of the squib, of the third contact
(20) and of the ferrite block (11).
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[Fig. 1]
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[Fig. 2]

[Fig. 3]
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[Fig. 4]

[Fig. 5]
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[Fig. 6]

[Fig. 7]

[Fig. 8]
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