
I|||||llllllllll||||l||||l|l|l|||||l|1|||1||l|||||lllllllllllllllllllllll
USOO5454591A

United States Patent [19] [11] Patent Number: 5,454,591

Mazur et al. [451 Date of Patent: Oct. 3, 1995

[54] METHOD AND APPARATUS FOR SENSING A 5,081,446 1/1992 Gill et al. .............................. .. 340/572
REARWARD FACING CHILD RESTRAINING 5,118,134 6/1992 Manes et al. .. 280/235 

  

 

SEAT 5,161,820 11/1992 Vollmer ......... .. '... 280/730
5,232,243 8/1993 Blackburn ctal. .. 280/732

Inventors: F. Mazur, Washington; Brian MCLZITIKKCT ........................ ..
K. Blackburn, Rochester; Scott B. FOREIGN PATENT DOCUMENTS

Gentry’ R°m°°’ an °f Mich‘ 0458102 11/1991 E P1 011uropean a. ..

[73] Assignee: (S)afety Systems Inc., 13; gm 280/735
3' " 4228624 10/1992 Germany.

[21] AWL NW 253,191 OTHER PUBLICATIONS

[22] Filed; Jam 21, 1994 1:2.-:2t1rsC‘1:1a?,iS[()31:(‘):Su]1‘;911154457 “Air Bag Inhibitor for use with
Rejaged U_s_ Appficgfion Data An anonymous disclosure entitled “Air Bag Inhibitor for

Use With Infant Seat”. dated Dec. 1992.

[63] Continuation-in-part of Ser. No. 147,682, Mar. 11, 1993. Automotive Occupant Sensor by Gcncorp Aero.1et.
[51] Int. Cl.° ................................................... .. B60R 21/32 Research Dlsclosure’ Nov’ 1993’ No‘ 355’ Disclosure 35519‘
[52] .. 280n3s; 280I730.1; 180/273 P"i'fW')' Examir_zer—Mitc_hell J. Hill _
[58] Field of Search .............................. .. 280/735, 730 R; Assistant Emmmer—§3lmsl0pher_P- Ellis _

180/273; 340/436, 903; 307/9.1, 10.1; 304/424.05 Attorney» A801!» 0' Fm"—T9I°111v Sundhelm & COW“
57 ABSTRACT

[56] References Cited [ 1
A 20 f ' ' f ' h

vs. PATENT DOCUMENTS a‘§1.‘T’ai1‘1’fi1';"I1’Zv§c,’12é’§o‘E’§“v‘2‘§f1a”‘1i 31,?;‘h;‘:Zn;‘fi
3,172,684 3/19155 Isaac ..................................... .. 280/235 (36). a distance sensor (42), and a seat belt payout Sensor
3,340,523 9/1967 Whitman . . . . . . . . . . .. 340/218 (66). A controller (22) is operatively connected to the
3,992,028 11/ 1 976
4,004,234 1/1977
4,063,230 12/1977
4,336,531 6/1982
4,502,042 2/1985
4,796,013 1/1989
4,804,859 2/1989
4,812,811 3/1989

. 280r728 R sensors (36, 42, 66) and to the air bag restraining device
------- -- 328/5 (25). The controller (22) prevents actuation of the air bag

- 340030 when the sensors (36, 42, 66 ) sense a rearward facing child

343/ seat (46) on the occupant seat (40) by sensing a weight of an
4 I object less than a predetermined amount, a distance to an

_ 307/105 B object on the seat (40) less than a predetermined amount,
340,571 and a seat belt payout of greater than a predetermined

4,973,944 ll/1990 340/568 amount-
5,071,160 12/1991 280/725

5,074,583 12/1991 Fujita et al.. I........................ .. 280/735 20 Claims, 3 Drawing Sheets

 

CONTROLLER

AIR BAG
ACTUATION

CIRCUIT

 
lPR2016-01382 - Ex. 1011

Toyota Motor Corp., Petitioner
1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 3, 1995 Sheet 1 of 3 5,454,591

34

CRASH

SENSOR 20

40

74-

22 44- 45 62

‘__ 42
iCONTROLLER

 

 
AIR BAG

ACTUATION

CIRCUIT

  
 

  

  

WEIGHT

SENSOR

DISTANCE

SENSOR

66

SEAT BELT

PAYOUT SENSOR

.34 '

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 3, 1995 Sheet 2 of 3 5,454,591

 
  
 

1 10

DEACTIVATE

INDICATOR

AND ENABLE
AIR BAG

SYSTEM

  MBKSURE WEIGHT

 

   IS
WEIGHT

LESS THAN

40 LBS
9

  
  
 
 MEASURE DISTANCE

FROM INSTRUMENT
PANEL

 

  114
 

 
  
 

 

ACTUATE

IN DI CATO R
 DISTANCE

LESS THAN

9 INCHES

?  110 
 

 

 

 
 

DEACTIVATE    

 
 

 

MEASURE WEIGHT |NmcA1'oR
DISABLE AND ENABLE
AIR BAG NR BAG    
   

  F .3 '5'9 WEIGHT
LESS THAN

40 LBS

?

SYSTEM

114

ACTUATE

INDICATOR

MEASURE SEAT
BELT PAYOUT

IS

SEAT

BELT PAYOUT

GREATER THAN

35 IN.
'3

 

  

 
 
   
 112

Fig.4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Oct. 3, 1995 Sheet 3 of 3 5,454,591

 
 

 

  
O

DEACTIVATE 1 1
INDICATOR

AND ENABLE
AIR BAG SYSTEM

MEASURE WEIGHT

IS

WEIGHT

LESS THAN

40 LBS

?

 

 
  

 
  
  

  

 

MEASURE DISTANCE

FROM INSTRUMENT

PANEL

 
 

 

ACTUATE

INDICATOR
 
 

DISTANCE

LESS THAN

9 INCHES
')

MHSURE SEAT

BELT PAYOUT

 

  
  

 
  

 

IS + BATTERY
sEAT

BELT PAYOUT

GREATER THAN 5°
35 IN.

7

35 8K 78

 
 

 DISABLE

AIR BAG

WEIGHT

SENSOR

DISTANCE
SENSOR

SEAT BELT
PAYOUT

SESNOR ._,_ __I

  
Fig.5

4-2

66

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5,454,591

1

METHOD AND APPARATUS FOR SENSING A
REARWARD FACING CHILD RESTRAINING

SEAT

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-pan of U.S. patent application
Ser. No. l47,682, 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 arearward 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 urmecessary 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

11 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
to a vehicle seat, deployment of an associated air bag during
a vehicle crash condition would not provide the child with
additional protection since the ch.ild’s head and torso would
not move relative to 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 seat on the
occupant seat. Control means is operatively connected to the
presence sensing means. the confirmation sensing means,
and the actuatable occupant restraining device for prevent-
ing actuation of the actuatable occupant restraining device
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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 mcans 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 confinns
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~
nying drawings, wherein:

FIG. 1 is a schematic of an apparatus for controlling an air
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