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(54) Occupant detection device

(57) A vehicle seat occupant detection device (12)
configured to indicate if a seat of a vehicle is occupied
based on a weight (14) of an occupant occupying the
seat is provided. The device (12) includes a spring (34)
and a sensor (40). The spring (34) is configured to urge
the device (12) toward an unoccupied state. The sensor

(40) is configured to cooperate with the spring (34) in
order to determine an amount of deflection of the spring
(34). In this way, the spring (34) operates both as a return
spring (34) and an object that the sensor (40) can detect
and thereby determine the relative proximity of the spring
(34).
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Description

TECHNICAL FIELD OF INVENTION

[0001] This disclosure generally relates to weight
based vehicle seat occupant detection device, and more
particularly relates to a device configured so the deflec-
tion or deformation of a return spring in the device is
determined by a sensor.

BACKGROUND OF INVENTION

[0002] Weight based vehicle seat occupant detection
devices are known. However, there is an ongoing desire
to reduce the cost of such devices.

SUMMARY OF THE INVENTION

[0003] In accordance with one embodiment, a vehicle
seat occupant detection device configured to indicate if
a seat of a vehicle is occupied based on a weight of an
occupant occupying the seat is provided. The device in-
cludes a spring and a sensor. The spring is configured
to urge the device toward an unoccupied state. The sen-
sor is configured to cooperate with the spring in order to
determine an amount of deflection of the spring.
[0004] Further features and advantages will appear
more clearly on a reading of the following detailed de-
scription of the preferred embodiment, which is given by
way of non-limiting example only and with reference to
the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0005] The present invention will now be described, by
way of example with reference to the accompanying
drawings, in which:

Fig. 1 is an exploded side view of a vehicle seat as-
sembly equipped with vehicle seat occupant detec-
tion device in accordance with one embodiment;
Fig. 2 is a side view of the vehicle seat occupant
detection device of Fig. 1 in accordance with one
embodiment; and
Fig. 3 is a perspective cut-away view of the vehicle
seat occupant detection device of Fig. 1 in accord-
ance with one embodiment.

DETAILED DESCRIPTION

[0006] Fig. 1 illustrates a non-limiting example of a ve-
hicle seat assembly, hereafter referred to as the assem-
bly 10, suitable for use in a vehicle such as an automobile.
The assembly 10 is equipped with a vehicle seat occu-
pant detection device, hereafter referred to as the device
12. In general, the device 12 is configured to indicate if
a seat (i.e. the assembly 10) of a vehicle is occupied
based on a weight 14 of an occupant (not shown) occu-

pying the seat. Typically, the device 12 is coupled to an
electrical system (not shown) of a vehicle via a wire har-
ness 16. Signals from the device 12 may be used by the
vehicle electrical system or occupant protection system
to, for example, determine if an airbag should be de-
ployed in the event of a vehicle collision, or convey a
reminder to the occupant of the seat to fasten a seat belt
(not shown).
[0007] The illustration of Fig. 1 is shown as an exploded
view for the convenience of explanation. In this non-lim-
iting example, a cushion 18 of the assembly 10 is con-
figured to define a pocket 20 in which the device 12 re-
sides when the cushion 18 is placed upon (i.e. - is in
contact with) a frame 22 of the assembly 10. By way of
example and not limitation, if the assembly 10 is unoc-
cupied, the device 12 outputs on the wire harness 16 a
signal that indicates an unoccupied state. If an occupant
or object with the weight 14 above some predetermined
threshold resides on the assembly 10, the device 12 out-
puts on the wire harness 16 a signal that indicates an
occupied state.
[0008] Fig. 2 illustrates a non-limiting example of the
device 12. The device 12 may include a housing 24 that
defines tabs 26 that cooperate with a wire portion 28 of
the frame 22 to secure the device 12 to the frame 22. In
this example, the device 12 includes a cover 30 coupled
to the housing 24 by a hinge 32.
[0009] The device 12 includes a spring 34 configured
to urge the device 12 toward an unoccupied state. The
amount of urging by the spring 34 (i.e. the distance urged
by the spring) may be limited by, for example, an arrange-
ment of a hook 36 and a slot 38, the configuration of
which will be recognized by those in the art. By this ar-
rangement, various electrical components or other parts
can be conveniently assembled to the housing 24 or the
cover 30 before the hook 36 is engaged with the slot 38,
i.e. while the device 12 is ’open’. For reasons that will
become apparent in the description that follows, the
spring 34 is preferably made from an electrically conduc-
tive material such as spring steel, for example ASTM A
666 stainless steel type 301 full hard.
[0010] The device 12 also includes a sensor 40 con-
figured to cooperate with the spring 34 in order to deter-
mine an amount of deflection of the spring 34 presumably
caused by the weight 14 being applied to the device 12
with a countering force being provided by the frame 22.
As such, the sensor 40 is configured or adapted to output
a signal indicative of a weight 14 of an occupant residing
on the seat (the assembly 10). In one embodiment, the
sensor 40 is a linear type sensor so that the value of the
signal on the wire harness 16 is indicative of the weight
14. Alternatively, the sensor may be a switch so that the
signal on the wire harness indicates if the weight 14 is
greater than or less than some predetermined threshold.
The sensor 40 may advantageously be an inductive sen-
sor or a capacitive sensor so that the sensor 40 is able
to directly measure or detect the relative proximity of the
spring 34. By way of example and not limitation, a suitable
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example of the sensor 40 is the Inductance-to-Digital
convertor model LDC1000 available from Texas Instru-
ments of Dallas, Texas, USA.
[0011] Fig. 3 further illustrates non-limiting details of
the device 12. The device 12 may include a printed circuit
board 50 to which the sensor 40 is attached by soldering
or other means known to those in the art. The printed
circuit board 50 may include conductor traces formed of
copper alloy and configured to form coils of conductive
material used by the sensor 40 as sensing elements 48.
[0012] Continuing to refer to Fig. 3, the spring 34 may
be referred to by some as a cantilever type spring. The
spring 34 may be characterized into various portions that
include a beam portion 42 coupled to a base portion 44
by a hinge portion 46. In this non-limiting example, the
base portion 44 is rigidly or fixedly coupled to the housing
24, while the beam portion 42 is allowed to flex about the
hinge portion 46 as the separation between the housing
24 and the cover 30 is varied by a change in the weight
14 being applied to the device 12. It should be apparent
that as the spring 34 is deflected by increasing the weight
14, the angle of the beam portion 42 relative to the sens-
ing elements 48 decreases, thereby increasing the rela-
tive proximity of the beam portion 42 (i.e. the spring 34)
with respect to the sensing elements 48 which is detected
by the sensor 40. That is, as the weight 14 increases,
the average separation between the spring 34 and the
sensing elements 48 decreases, i.e. the relative proximity
increases. As such, the amount of deflection of the spring
34 detected or directly measured by the sensor 40 is
based on the relative proximity of the beam portion 42 to
the sensing elements 48. It follows that increased relative
proximity of the beam portion 42 to the sensing elements
48 or the sensor 40 is indicative of an increase of the
weight 14 of an occupant occupying the seat.
[0013] Accordingly, a vehicle seat occupant detection
device (the device 12) configured to indicate if a seat (the
assembly 10) of a vehicle is occupied based on a weight
of an occupant occupying the seat is provided. The sen-
sor 40 is configured to cooperate with the spring 34 in
order to determine an amount of deflection of the spring
34. As such, the spring 34 serves as both a return spring
for the device 12 and as an object of which the sensor
40 is able to determine a relative proximity. Having the
spring 34 serve dual purposes reduces the cost of the
device 12 since a separate spring and detectable object
for the sensor 40 need not be provided.
[0014] While this invention has been described in
terms of the preferred embodiments thereof, it is not in-
tended to be so limited, but rather only to the extent set
forth in the claims that follow.

Claims

1. A vehicle seat occupant detection device (12) con-
figured to indicate if a seat of a vehicle is occupied
based on a weight (14) of an occupant occupying

the seat, said device (12) comprising:

a spring (34) configured to urge the device (12)
toward an unoccupied state; and
a sensor (40) configured to cooperate with the
spring (34) in order to determine an amount of
deflection of the spring (34).

2. The device (12) in accordance with claim 1, wherein
the sensor (40) is configured to output a variable
signal indicative of a weight (14) of an occupant re-
siding on the seat.

3. The device (12) in accordance with claim 1 or 2,
wherein the sensor (40) comprises one of an induc-
tive sensor (40) and a capacitive sensor (40).

4. The device (12) in accordance with any one of claims
1 to 3, wherein the spring (34) is characterized as a
cantilever type spring (34) that includes a beam por-
tion (42) coupled to a base portion (44) by a hinge
portion (46).

5. The device (12) in accordance with claim 4, wherein
the amount of deflection of the spring (34) is based
on the relative proximity of the beam portion (42) to
the sensor (40).

6. The device (12) in accordance with claim 5, wherein
increased relative proximity of the beam portion (42)
to the sensor (40) is indicative of increased weight
(14) of an occupant occupying the seat.

7. A vehicle seat assembly (10) equipped with an oc-
cupant detection device (12) according to any one
of the preceding claims.
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