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METHOD AND APPARATUS FOR SENSING A
REARWARD FACING CHILD RESTRAINING
SEAT

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of U.S. patent application
Ser. No. 147,682, filed Nov. 3, 1993, pending to Blackburn,
et al., for “Method and Apparatus for Sensing a Rearward
Facing Child Seat” and assigned to TRW Vehicle Safety
Systems Inc.

TECHNICAL FIELD

The present invention is directed to a vehicle occupant
restraint system. The invention is specifically directed to a
method and apparatus for sensing a rearward facing child
restraining seat and, in response to sensing a rearward facing
child restraining seat, preventing deployment of an air bag
restraint.

BACKGROUND OF THE INVENTION

Air bag restraint systems for vehicles are well known in
the art. It is also known to prevent deployment of an air bag
during a vehicle crash when the air bag is associated with a
seat location that is unoccupied. Deployment of an air bag
associated with an unoccupied seat location (typically the
passenger seat location) during a vehicle crash adds unnec-
essary expense to repair of the vehicle.

To prevent such unnecessary deployment of an air bag at
an unoccupied seat location, sensors are provided to detect
the presence of an occupant on the vehicle seat. These
sensors include pressure sensing switches located in the seat
cushion or infrared or ultrasonic sensors located in the
vehicle dashboard or instrument panel. If no occupant is
detected as being present on the seat, deployment of an
associated air bag during a crash condition is prevented
through an appropriate control arrangement.

It is also desirable to prevent actuation of an air bag
restraint system when a child restraining seat is secured and
positioned in a rearward facing orientation on an associated
seat location. When a rearward facing child seat is secured
1o a vehicle seal, deployment of an associated air bag during
a vehicle crash condition would not provide the child with
additional protection since the child’s head and torso would
not move relative 10 the child seat in the direction of vehicle
travel.

SUMMARY OF THE INVENTION

The present invention provides a method and apparatus
for sensing presence and orientation of a child restraining
seat and preventing deployment of an associated air bag
during a vehicle crash condition if the rearward facing child
seat is sensed as being present.

In accordance with the invention, an apparatus is provided
for preventing actuation of an actuatable occupant restrain-
ing device of a vehicle. The apparatus includes presence
sensing means for sensing the presence of a rearward facing
child restraining seat on an occupant seat of the vehicle. The
apparatus further includes confirmation sensing means for
confirming the presence of the child restraining scat on the
occupant seat. Control means is operatively connected to the
presence sensmg means, the conﬁrmauon sensmg means,
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when both (i) the presence sensing means senses a rearward
facing child restraining seat on the occupant seat and (ii) the
confirmation sensing means confirms the presence of the
child restraining seat on the occupant seat.

In accordance with a preferred embodiment of the present
invention, an apparatus is provided for preventing actuation
of an air bag restraint when a rearward facing child restrain-
ing seat is present on an associated occupant seat location.
A presence sensing means senses the presence of a rearward
facing child restraining seat on the occupant seat. The
presence sensing means includes a distance sensor mounted
in the instrument panel for providing a signal having a value
indicative of the distance between the distance sensor and an
object in front of the distance sensor. The distance sensor
preferably includes an ultrasonic sensor. The presence sens-
ing means further includes a seat belt payout sensor for
providing a signal indicative of the amount of seat belt
extracted from a seat belt retractor. An amount of seat belt
greater than a threshold amount needs to be extracted to
secure a rearward facing child seat to the occupant seat. The
apparatus further comprises confirmation sensing means for
confirming the presence of a child restraining seat on an
occupant seat of a vehicle and for providing a confirmation
signal indicative thereof. Preferably, the confirmation sens-
ing means includes a weight sensor for providing the con-
firmation signal when weight on the occupant seat is less
than a threshold amount. Control means is operatively
connected to the distance sensor, the belt payout sensor, the
weight sensor, and to the actuatable occupant restraining
device for preventing actuation of the actuatable occupant
restraining device when both the distance sensor and belt
payout sensor indicates a rearward facing child restraining
seat is on the occupant seat and the weight sensor confirms
that the child restraining seat is present on the occupant seat.

Also in accordance with the present invention, a method
is provided for preventing actuation of an actuatable occu-
pant restraint device of a vehicle. The method comprises the
steps of sensing the presence of a child restraining seat on an
associated occupant seat and confirming the presence of the
child restraining seat on the occupant seat. Actuation of the
actuatable occupant restraining device is prevented when the
rearward facing child restraining seat is sensed as being
present on the occupant seat and it is confirmed that the child
restraining seat is on the occupant seat.

In accordance with a preferred embodiment of the present
invention, a method is provided for preventing actuation of
an air bag restraint when a rearward facing child restraining
seat is present on an associated occupant seat location. The
method includes the steps of sensing the distance between
the vehicle instrument panel and an object on an occupant
seat of a vehicle, sensing seat belt payout, and sensing if
weight on the occupant seat is less than a threshold value.
The method further comprises the step of preventing actua-
tion of the actuatable occupant restraining device when the
sensed distance and sensed belt payout indicate a rearward
facing child restraining seat is on the occupant seat and the
sensed weight confirms a child restraining seat is on the
occupant seat.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features of the present invention
will become apparent to those skilled in the art to which the
present invention relates upon consideration of the following
description of the invention with reference to the accompa-
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