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SENSOR MOUNTING APPARATUS FOR
MINIMIZING PARASITIC STRESS

CROSS REFERENCE TO RELATED
APPLICATIONS

U.S. application Ser. Nos. 10/874,963 and 10/875,018
bothfiled Jun. 23, 2004 and both assigned to the assignee of
the present invention contain subject matter related to the
subject matter of this application.

FIELD OF THE INVENTION

This invention relates generally to apparatus for mounting
condition responsive sensors such as force sensors and more
particularly to such apparatus for minimizing parasitic stress
applied to a sensor used for weighing the occupant of a
vehicular seat as an input to a system used to prevent or
modify airbag deployment for improved safety of the seat
occupant.

BACKGROUND OF THE INVENTION

Governmental legislation requires the development of a
system capable of sensing information related to front
passenger seat occupants and classifying such occupants to
the extent necessary to adapt airbag deployment to improve
passenger safety. For example, airbag deployment can be a
problem for small children or children in car seats occupying
a front passenger seat. Using information provided by
vehicular seat weight sensors, a control system can override
the normal airbag actuation mechanism and prevent airbag
deployment when such child occupies a seat having appro-
priate weight sensors. In other situations, airbag deployment
can remain active but its intensity can be modulated in
response to sensed weight information, for example, when
the occupant is incorrectly positioned or is within some
intermediate weight classification.

Vehicular weight sensors in such a system would be
disposed, for example, between a first frame or riser attached
to the chassis of the vehicle and a second frame that supports
the seat. In the case of movably mounted passenger seats, the
second frame typically comprises an upper track adjustably
movable on a lower track with the seat structure mounted on
the upper track. Sensors can also be mounted between an
upper track and a side member.

An example of a suitable weight sensor is shown and
described in copending application Ser. No. 10/874,963 filed
Jun. 23, 2004 claiming the benefit of Provisional Application
No. 60/491,417, filed Jul. 31, 2003 and assigned to the
assignee of the instant invention, the subject matter of which
is incorporated herein by this reference. Such weight sensors
have, inter alia, a first body formed with a sense surface on
which strain sensors are disposed and have a mounting post
extending away from the first body. A second body is
provided with a tubular wall, the distal free end of which is
attached to the first body around the perimeter of the sense
surface and has a second mounting post extending away
from the second body in a direction opposite that of the post
of'the first body generally along a common longitudinal axis.
Essentially, weight is transmitted as a force to the first body
creating a strain on the sense surface.

Performance of the weight sensors of the type described
in the above referenced application is directly related to
parasitic loads at the interface of the sensors with surround-
ing components such as the track, riser and the like. By way
of example, the tracks on opposite sides of the seat may be

20

25

30

35

40

45

50

55

60

65

2

somewhat out of parallel with each other even when they are
within specified tolerances and this can place a moment on
the sensors creating a parasitic stress that affects the sensor
output.

SUMMARY OF THE INVENTION

It is an object of the invention to provide mounting
apparatus for a force responsive sensor that will minimize
parasitic stress that affects sensor output. It is another object
of the invention to provide a stress reducing sensor mount-
ing apparatus that is sufficiently robust to maintain crash
worthiness as well as meeting noise/vibration requirements
of the seat structure, limited movement criteria and other
performance characteristics of the vehicle seat.

Briefly described in accordance with the invention, a
sensor having a mounting post extending therefrom along a
longitudinal axis is provided with a compliant member
disposed around the post allowing limited pivotal motion in
the x and y directions relative to the longitudinal axis
extending in the z direction.

According to a first preferred embodiment of the inven-
tion, an integral compliant interface to decouple parasitic
mechanical loads between the vehicle seat structure and the
sensor body comprises two low spring rate compliant mem-
bers such as elastomeric O-rings, springs or the like, dis-
posed on opposite face surfaces of an annular flange fixedly
attached to the sensor post, preferably by welding thereto. A
bracket comprising elongated upper and lower aligned
flanges is provided with mounting holes at either end to
facilitate attachment by bolts or the like to a support such as
a riser attached to the chassis of the vehicle. An opening is
formed in a central portion of at least the upper flange to
receive the post of the sensor. The elongated flanges are
separated from each other adjacent to the opening to provide
a chamber for receipt of the annular flange and the compliant
members with the compliant members engaging the respec-
tive elongated upper and lower flanges. The annular flange
is preferably provided with a surface portion that extends
downwardly toward, but normally is separated from, the
elongated lower flange to serve as a stop member limiting
the amount of pivotal movement of the sensor and concomi-
tant compression of the compliant members. If desired, the
bracket can be formed with an additional upper flange
configured as a cage extending over the sensor body to
provide an overload function.

According to a second preferred embodiment, a compliant
interface to decouple parasitic mechanical loads between the
vehicular seat structure and the sensor body comprises upper
and lower body members each having a sensor post receiv-
ing bore fixedly connected to the sensor post with each body
member formed with a radially extending annular flange, the
two flanges being spaced from each other. The radially
extending surface of each flange facing each other is formed
with a respective annular recess aligned with each other. A
compliant, low spring rate O-ring of elastomeric material,
bellview washer or the like, is seated in each recess and is
preferably fixed to the respective body member. Each com-
pliant member extends in the direction of the longitudinal
axis of the post receiving bore beyond the radially extending
surface of the flange in which it is seated but is spaced from
the corresponding compliant member in the other body
member by a selected distance. A longitudinally extending
sleeve portion of at least one body member is received
through a bore of a support wall such as a riser having a
selected thickness greater than the selected distance between
the respective compliant members, the spaced apart flanges
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and the compliant material being disposed on opposite face
surfaces of the support wall with the compliant material
engaging opposite face surfaces of the support wall and
preferably with a portion of the compliant material engaging
the cylindrical surface of the bore of the support wall.
According to a feature of this embodiment, the facing outer
edges of the recesses serve as stop surfaces limiting the
pivotal movement of the sensor body in the x and y
directions.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the invention will become
apparent by reference to the following detailed description
of preferred embodiments when considered in connection
with the accompanying drawings wherein:

FIG. 1 is a broken away perspective view of an occupant
weight sensor disposed between a frame fixed to a vehicle
chassis and a lower track for movable receipt of an upper
seat supporting track;

FIG. 2 is a cross sectional, elevational view of mounting
apparatus for a vehicular seat weight sensor made in accor-
dance with a preferred embodiment of the invention;

FIG. 3 is a perspective view of the FIG. 2 structure; and

FIG. 4 is a cross sectional, elevational view of a mounting
apparatus for a vehicular seat weight sensor made in accor-
dance with another preferred embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows one possible placement of an occupant
weight sensor for use in a vehicle. Occupant weight sensor
12 is shown mounted between a first, broken away frame 2
for fixed attachment to the chassis of a vehicle and a second,
seat support frame 4. It will be understood that the sensor
could also be mounted at other locations, such as above seat
track frames, i.e., between an upper track and a pan frame.

Sensor 12, shown in FIG. 1, is of the type shown in FIG.
la of copending, coassigned application Ser. No. 10/874,
963 referenced above. With reference to FIGS. 2 and 3,
sensor 12 comprises a first body 12a of suitable material
such as stainless steel having a sense surface 126 on which
suitable sensors 12¢ are disposed. First body 12a is formed
with an annular, radially extending flange surface 12d
around the periphery of the sense surface and a post 12¢
extending away from body 124 along a longitudinal axis 1.

A second body 12f of suitable material such as stainless
steel is formed with a tubular sleeve 12g which is received
on radially extending flange surface 124 and fixedly attached
thereto, as by welding. A cavity 12/ is formed within the
sleeve portion 12g in which suitable signal conditioning
electronics 12k are disposed. Suitable electrical connections
(not shown) for power and for the output signals extend from
the cavity through an opening in sleeve portion 12g via a
connector shroud 120 (FIG. 3). Second body 12f'is formed
with a post 12m extending away from body 12f along
longitudinal axis 1 in a direction opposite to that of post 12e.

Posts 12¢ and 12m are used to mount sensor 12 to frames
2 and 4 respectively as illustrated in FIG. 1 and the force
exerted on the sensor caused by the seat structure and any
occupant in the seat is transferred between sleeve portion
12g and radially extending flange surface 12d and generates
a stress on sensing surface 125. This stress is sensed by
sensors 12¢ to provide an output conditioned by signal
conditioning electronics 124. Further details of the sensor
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can be had by reference to copending application Ser. No.
10/874,963 referenced above.

The performance of sensor 12 is directly related to
loading, the surrounding environment, parasitic loads devel-
oped within the sensor and the interface of the sensor with
surrounding components such as tracks or other supporting
structure. For optimum performance, it is important to
minimize parasitic stresses that affect sensor output.

In accordance with the first preferred embodiment shown
in FIGS. 2 and 3, an integral compliant interface 14 is
provided to decouple parasitic mechanical loads between the
seat structure and the sensor body. A flange 144 of suitable
metallic material is formed with a hub 145 having a post
receiving bore 14c¢. The configuration of flange 14a as
shown in the drawing is annular although various other
shapes could be used, if desired. Upper and lower annular
seating surfaces 14d, 14e respectively are formed around
hub 1456 and at the outer periphery of flange 14a a down-
wardly extending portion 14f'is preferably formed to serve
as a pivotal motion stop member. Portion 14f may be formed
with a continuous stop surface or with radially spaced
portions around the periphery, as desired. Post 12¢ of sensor
12 is received in bore 14¢ of flange 14a and fixed thereto,
preferably by welding. Although stop member 14f'is shown
as extending from the outer periphery of annular flange 14a,
it will be understood that, if desired, the stop member could
be located elsewhere, such as on the inner portion of the
annular flange or hub 145.

Post 12¢ and annular flange 14q are received in a chamber
14g, to be discussed, formed by upper and lower elongated
flanges 14/, 14k respectively of a bracket 14/. Bracket 14/ is
elongated to provide mounting bores 14m at opposite ends
thereof for attachment to a support, such as a frame attached
to the chassis of a vehicle. Upper flange 14/ has a centrally
located, generally conically shaped portion 14z and is
formed with a bore 140 at the center at the location where
the vertex of the conical configuration would be. Bore 140
is sized to receive post 12¢ in spaced apart relation allowing
pivotal movement of the post in the x and y directions
relative to the longitudinal axis 1, or z direction. The conical
shaped portion 14r forms chamber 14g along with lower
elongated flange 14k The conical shaped portion 14# is
vertically aligned with upper seat surface 144 and the lower
elongated flange 14% has a surface portion 14p vertically
aligned with lower seat surface 14e of annular flange 14a.
Lower elongated flange 144 is shown with an optional
centrally located bore 144.

A first compliant member, such as elastomeric O-ring 14~
is received on upper seating surface 144 in engagement with
conical shaped portion 14z and a second compliant member,
such as elastomeric O-ring 14s is received between and in
engagement with both lower annular seating surface 14e and
the vertically aligned portion 14p of lower elongated flange
14k

This arrangement allows sensor 12 to pivot in the x and
y directions with respect to longitudinal axis 1, or z direc-
tion, to prevent or substantially reduce sensor bending when
parasitic stress is applied to the post. The pivotal motion stop
member 14fis spaced a selected distance from lower elon-
gated flange 14k to limit the amount of pivotal motion
permitted. The distance between stop member 14f'and lower
elongated flange 14% can be adjusted by deforming the
flange at 14¢ as desired. Protrusions 14¢ also serve to limit
horizontal movement of annular flange 144 and elastomeric
o-ring 14s.

If desired, bracket 14/ can be provided with an additional
flange 14u having first and second base portions 14v each
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formed with a bore 14m for alignment with bores 14m in
upper and lower elongated flanges 144, 14k. A pair of legs
14w extend upwardly from each base portion and are
integrally connected to a top wall 14x spaced slightly below
surface 12 of sensor 12. Top wall 14x is formed with an
opening 14y which is large enough to allow pivotal move-
ment of the sensor within the limits formed by stop member
14f'but smaller than the outer envelope of sensor 12 to serve
as an overload protection cage to prevent separation of the
sensor from the mount and consequent dislocation of the
seat in the event of a catastrophic high speed crash or the like
due, for example, to a failure of the weld connection
between post 12m and annular flange 14a. It will be under-
stood that if desired, cage 14u could also be used to limit
pivotal motion instead of stop member 14f engaging lower
elongated flange 12%.

A compliant interface 16 to decouple parasitic mechanical
loads between the vehicle seat structure and the sensor body
made in accordance with a second preferred embodiment is
shown in FIG. 4. Compliant interface 16 comprises upper
and lower body members 16a, 165 of suitable material such
as stainless steel, each having a bore 16¢ sized for reception
of a post member, such as post 12m of a force sensor such
as sensor 12 shown in FIG. 2. At least one of body members
164, 165 is formed with a longitudinally extending sleeve
portion 16p and each body member has a radially extending
flange 16¢, 164, respectively, formed with aligned, facing
annular recesses 16e, 16f, respectively. Each annular recess
is defined by a radially extending back wall 16%, an outboard
side wall 16g, and an inboard side wall 16k for recess 16¢
and 16m for recess 16f. A compliant member, such as an
elastomeric O-ring 18a, 185 is received in each respective
recess and preferably is bonded to the steel surface forming
the recesses. The O-rings extend beyond the facing surfaces
16/ of the flanges and are spaced from each other a distance
chosen to be slightly less than the thickness of a support
member to which interface 16 is mounted, such as riser 20.
Preferably, the outboard side walls 16g of recesses 16¢, 16/
serve as mechanical stops for the elastomeric material and
ultimately serve to limit pivotal motion of a sensor. Out-
board side walls 16g are inclined from back wall 167 in a
direction away from the longitudinal axis of the recess up to
face surface 16/ to enhance structural strength and allow the
flow of elastomeric material while being able to bottom out
to prevent excessive load on the elastomeric material itself.
Side walls 16g are inclined preferably at an angle on the
order of 10-20 degrees and extend beyond the base portion
18¢ of the O-rings up to flange surfaces 16/. This mechani-
cal stop arrangement protects the elastomer from a low
speed crash event and further prevents complete failure
during a high speed crash event.

When compliant interface 16 is mounted in bore 20a of a
support, such as riser 20, and a sensor post, such as post 12m
shown in FIG. 2, is received in bore 16¢ and a fastener such
as a nut (not shown) is attached, the o-rings are compressed
the amount indicated by the dashed lines at 18/, 18g. The
preload from the fastener is taken up by sleeve portion 16p
along with upper member 16a. The center portion 184 of
O-ring 185 forms a longitudinally extending sleeve portion
which serves to prevent horizontal or lateral movement of
the interface relative to riser 20.

The distance between the flange face surfaces 16/ of
members 16a, 165, relative to the thickness of riser 20,
allows a selected degree of pivotal movement of the sensor,
generally on the order of 2-4 degrees.

The particular shape of body member 16a, 164 is a matter
of choice, however, the provision of body member 165 with
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a major longitudinally extending sleeve portion, such as
portion 16p shown, facilitates the mounting of sleeve por-
tion 184 of elastomeric O-ring 1856. Body members 164, 165
are fixed to each other in any suitable manner. As noted
above, compliant interface 16 is received on a sensor post
such as post 12m of FIG. 1 and retained thereon by a suitable
nut (not shown). Although two spaced elastomeric members
are shown and described, it is within the purview of the
invention to combine these into a single member. Further, if
desired, means other than bonding for retaining the elas-
tomer O-rings in their seats can be employed, such as by
using mechanical means.

It should be understood that although particular preferred
embodiments of the invention have been described by way
of illustrating the invention, other embodiments are also
possible. For example, compliant members other than elas-
tomeric can be used, such as springs or bellview washers.
The invention includes all modifications and equivalents of
the disclosed embodiments falling within the scope of the
appended claims.

What is claimed is:

1. A weight sensor comprising a body and first and second
posts extending outwardly in opposite directions from the
body generally along a common longitudinal axis, one of the
posts mounted to an object whose weight is to be sensed and
the other post being mounted to a support,

an integral interface for decoupling parasitic mechanical
loads between the object and the sensor including a
compliant member seating flange having a bore, one of
the posts received through the bore with the compliant
member seating flange rigidly attached to the said one
of the posts, the compliant member seating flange
having upper and lower surfaces, the upper and lower
surfaces each formed with a seating surface,

a bracket having an upper flange formed with a bore
which receives therethough the said one of the posts,
and a lower flange, the upper and lower flanges having
portions aligned with the respective seating surfaces
and having spaced apart bores for receipt of mounting
fasteners, and

first and second compliant members received on the
respective compliant member seating surfaces and
engaging respective aligned portions of the upper and
lower flanges allowing pivotal motion of the sensor
about the interface in response to a bending force
applied to the other post.

2. A weight sensor according to claim 1 in which the
compliant member seating flange is annular in configuration
and the seating surfaces of the annular compliant member
seating flange and the compliant members are annular.

3. A weight sensor according to claim 2 in which the
compliant members are formed of elastomeric material.

4. A weight sensor according to claim 2 in which the
annular flange has a downwardly extending stop member
spaced a selected distance from the lower flange to limit
pivotal motion of the sensor body.

5. A weight sensor according to claim 4 in which the stop
member on the annular compliant member seating flange
extends around the periphery of the annular compliant
member seating flange.

6. A weight sensor according to claim 4 in which the stop
member is disposed at a plurality of locations around the
periphery of the annular compliant member seating flange.

7. Aweight sensor according to claim 1 in which the upper
flange is formed with a generally conical portion to form a
chamber for receipt of the annular compliant member seat-
ing flange and compliant members.
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8. A weight sensor according to claim 1 in which the
compliant member seating flange is welded to the said one
of the posts.

9. A weight sensor according to claim 1 further compris-
ing an overload protection cage attached to the bracket and
having stop surfaces spaced from the sensor a selected
distance to prevent separation of the sensor from the bracket
in case of catastrophic crash event of a vehicle in which the
sensor is mounted or a catastrophic overload applied to the
sensor.

10. A compliant interface for a sensor having a post
extending from a sensor body for allowing limited pivotal
motion of the sensor relative to a support plate comprising:

first and second body members formed with a sensor post

receiving bore and attached to each other, the bore
having a longitudinal axis, each body member having
a laterally extending flange forming a face surface
facing each other and spaced from each other by a first
selected distance,

a recess formed in each face surface aligned with each

other,

a compliant member received in each recess and extend-

ing toward each other beyond the face surface to form
a selected longitudinally extending gap of a selected
distance less than the first selected distance,

at least one of the body members having a longitudinally

extending sleeve extending toward the other body
member,

compliant material disposed on the sleeve about the

circumference thereof and aligned with at least a por-
tion of the gap so that a support plate having a thickness
between the first and second selected distances can be
received between the compliant members when the
compliant interface is received in a bore of a support
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plate allowing limited pivotal motion between the
support plate and the first and second body members
and with the compliant material on the sleeve limiting
lateral movement of the compliant interface relative to
the support plate.

11. A compliant interface according to claim 10 in which
the compliant members are elastomeric.

12. A compliant interface according to claim 11 in which
the elastomeric members are bonded to the respective first
and second body members.

13. A compliant interface according to claim 10 in which
each recess is annular and has a longitudinal axis, an inboard
and an outboard side wall and a radially extending back
wall, the outboard side wall is inclined from the radially
extending back wall away from the longitudinal axis of the
annular recess up to the face surface.

14. A compliant interface according to claim 10 in which
the compliant material disposed on the sleeve is integrally
formed with one of the compliant members.

15. A sensor comprising a body having a post extending
outwardly from the body along a longitudinal axis, a bracket
for mounting the post to a support, and an integral interface
including a compliant member interposed between the
bracket and the post allowing pivotal motion of the post
about the interface within a selected range of angles relative
to the longitudinal axis.

16. A sensor according to claim 15 in which the bracket
has a wall portion and further comprising a stop surface
attached to the post, the stop surface spaced a selected
distance from the wall portion of the bracket so that the stop
surface engages the wall portion upon a selected amount of
pivotal movement of the post.
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