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CONTROL 

(57) ABSTRACT 
A device for controlling an air bag apparatus includes a ?rst 
acceleration sensor mounted in a passenger compartment for 
detecting an acceleration thereof and a second acceleration 
sensor mounted in a front portion of a vehicle body. A 
control unit electrically connected to the ?rst and second 
acceleration sensors does not output an operation signal to a 
trigger circuit for in?aters until a ?rst value derived from a 
signal detected by the ?rst acceleration sensor has exceeded 
a ?rst criterion and When a second value derived from a 
signal detected by the second acceleration sensor has 
exceeded a predetermined acceleration greater than an accel 
eration corresponding to the ?rst criterion. In the event of a 
collision, because a very large impact force is applied to the 
front portion of the vehicle body, the control unit actuates 
the air bag apparatus appropriately based on the signals 
detected by both the ?rst and second acceleration sensors. If 
a shock is applied to the vehicle body due to the run-up of 
a Wheel onto a curb or the like, and even if the ?rst 
acceleration sensor outputs a signal that alloWs actuation of 
the air bag apparatus, the second acceleration sensor does 
not output the operation signal, because it is not outputted 
until a further greater shock is applied to the vehicle body, 
thus preventing erroneous operation of the air bag apparatus. 
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DEVICE FOR CONTROLLING EXPANSION OF AN 
AIR BAG APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a device for con 
trolling expansion of an air bag apparatus. 

[0003] 2. Description of the Related Art 

[0004] Japanese Laid-open Patent Publication (unexam 
ined) No. 10-315907 discloses a device for controlling 
expansion of an air bag apparatus having a plurality of 
in?aters. This device includes an acceleration sensor for 
detecting an acceleration of a passenger compartment and a 
crash sensor located at a front portion of a vehicle body and 
having a sWitching mechanism that closes an electric circuit 
in the event of a collision above a predetermined level. The 
device determines based on a signal from the acceleration 
sensor Whether or not the in?aters should be operated, and 
also determines the operation modes of the in?aters accord 
ing to the degree of the collision Within a predetermined time 
after the electric circuit has been closed, making it possible 
to optimiZe the operation of the in?aters. 

[0005] As in the device of the above-described construc 
tion, the general practice is such that Whether the in?aters 
should be operated is determined based on the signal from 
the acceleration sensor. From the vieWpoint of operating the 
air bag apparatus at an early stage, it is preferred that a 
criterion for determining the necessity of operating the air 
bag apparatus be set to the loWest possible value (accelera 
tion). 
[0006] HoWever, such setting cannot deal With a recent 
tendency of Wheels toWard increase in siZe. More speci? 
cally, as shoWn in FIG. 4, if a Wheel 101 (phantom line 
depicts a conventional Wheel) runs up onto a curb 102 or the 
like, there is a possibility that the acceleration sensor detects 
an acceleration signal for expanding the in?aters notWith 
standing that no collision has occurred, resulting in errone 
ous operation of the air bag apparatus. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been developed to over 
come the above-described disadvantages. 

[0008] It is accordingly an objective of the present inven 
tion to provide a device for controlling expansion of an air 
bag apparatus, Which is capable of positively preventing 
erroneous operation of the air bag apparatus that may occur 
When an automotive vehicle runs up onto a curb or the like. 

[0009] In accomplishing the above and other objectives, 
the device according to the present invention includes a ?rst 
acceleration sensor mounted in a passenger compartment for 
detecting an acceleration thereof, a second acceleration 
sensor mounted in a front portion of a vehicle body, and a 
control unit electrically connected to the ?rst and second 
acceleration sensors so that signals from the ?rst and second 
acceleration sensors are inputted to the control unit. When a 
?rst value derived from a signal detected by the ?rst accel 
eration sensor has exceeded a ?rst criterion and When a 
second value derived from a signal detected by the second 
acceleration sensor has exceeded a predetermined value 
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greater than the ?rst criterion, the control unit outputs an 
operation signal for operating the air bag apparatus. 

[0010] By this construction, in the event of a collision, 
because a very large impact force is applied to the front 
portion of the vehicle body, not only the ?rst value exceeds 
the ?rst criterion, but the second value also exceeds the 
predetermined value. As a result, the control unit actuates 
the air bag apparatus appropriately. On the other hand, If a 
shock is applied to the vehicle body due to a run-up of a 
Wheel onto a curb or the like, and even if the ?rst accelera 
tion sensor outputs a signal that alloWs actuation of the air 
bag apparatus, the second acceleration sensor does not 
output the operation signal. The reason for this is that the 
operation signal from the second acceleration sensor is set so 
as not be outputted until a further greater shock is applied to 
the vehicle body, thus preventing erroneous operation of the 
air bag apparatus. 

[0011] Advantageously, the control unit outputs the opera 
tion signal regardless of the presence or absence of the signal 
detected by the second acceleration sensor, When the ?rst 
value has exceeded a second criterion greater than the ?rst 
criterion. 

[0012] This construction ensures appropriate actuation of 
the air bag apparatus under the condition in Which the air bag 
apparatus should normally be actuated unless the second 
acceleration sensor is out of order (in the event of failure) or 
in Which the air bag apparatus cannot be actuated by reason 
that the second acceleration sensor cannot detect the prede 
termined acceleration, although it is in good order (in the 
event of, for example, a rear end collision or a collision in 
Which the vehicle rushes under a large vehicle). 

[0013] The second criterion is so set as to be greater than 
the predetermined value. By so setting, the device according 
to the present invention can distinguish a shock caused by 
the run-up onto a curb or the like from a shock caused by a 
vehicle collision, making it possible to prevent erroneous 
operation of the air bag apparatus and guarantee appropriate 
actuation of the air bag apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The above and other objectives and features of the 
present invention Will become more apparent from the 
folloWing description of a preferred embodiment thereof 
With reference to the accompanying draWings, throughout 
Which like parts are designated by like reference numerals, 
and Wherein: 

[0015] FIG. 1 is a block diagram of a device according to 
the present invention; 

[0016] FIG. 2 is a diagram explanatory of the setting of 
?rst and second acceleration sensors installed in the device 
of FIG. 1; 

[0017] FIG. 3 is a ?oWchart explanatory of hoW to control 
expansion of air bags in the device of FIG. 1; and 

[0018] FIG. 4 is a schematic vieW When a Wheel runs up 
onto a curb. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] This application is based on an application No. 
11-373414 ?led Dec. 28, 1999 in Japan, the content of Which 
is herein expressly incorporated by reference in its entirety. 
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[0020] Referring noW to the drawings, there is schemati 
cally shown in FIG. 1 an automotive vehicle 1 having a ?rst 
acceleration sensor or detector 3 mounted in a passenger 
compartment 2 de?ned therein and a second acceleration 
sensor or detector 5 mounted in a front portion 4 of a vehicle 
body and located forWardly of the ?rst acceleration sensor 3. 

[0021] In this embodiment, the ?rst acceleration sensor 3 
is installed on a coWl upper panel 6 substantially at the 
center thereof in the WidthWise direction of the vehicle body, 
and is covered With an instrument panel 7. The ?rst accel 
eration sensor 3 is a sensor for outputting an acceleration 
signal While alWays detecting the acceleration. 

[0022] On the other hand, the second acceleration sensor 
5 is installed on a rear face of a bumper reinforcement 8 
substantially at the center thereof in the WidthWise direction 
of the vehicle body. The second acceleration sensor 5 
outputs an operation signal by detecting an acceleration over 
a predetermined acceleration value (criterion) in the event of 
a collision. By Way of example, the second acceleration 
sensor 5 includes a magnet, a mass alWays attracted by the 
magnet, and a pair of contacts disposed close to the mass, 
Wherein in the event of collision, the mass moves toWards 
the contacts against the attraction of the magnet to turn the 
contacts on. 

[0023] As shoWn in FIG. 1, the signals from the ?rst and 
second acceleration sensors 3, 5 are inputted to a control unit 
U electrically connected thereto, Which outputs an operation 
signal to a trigger circuit 10 for operating in?aters (air bags) 
9 based on such signals. The control by the control unit U is 
as folloWs. 

[0024] In principle, the control unit U integrates a signal 
detected by the ?rst acceleration sensor 3 and then deter 
mines Whether or not the integrated value exceeds a ?rst 
threshold value (basic criterion). The control unit U also 
determines the presence or absence of an operation signal 
from the second acceleration sensor 5. As shoWn in FIG. 2, 
the control unit U does not output the operation signal to the 
trigger circuit 10 for the in?aters 9, until the integrated value 
of the signal detected by the ?rst acceleration sensor 3 
exceeds the ?rst threshold value, and the control unit U 
determines that the operation signal has been outputted from 
the second acceleration sensor 5. The criterion or the pre 
determined acceleration value of the second acceleration 
sensor 5 is set to be greater than the acceleration (converted 
value) corresponding to the ?rst threshold value. 

[0025] By so setting, in the event of an ordinary collision, 
the air bags are caused to expand appropriately, While if a 
Wheel runs up onto a curb or the like, and even if the 
expansion of the air bags is alloWed based on the signal from 
the ?rst acceleration sensor 3, the second acceleration sensor 
5 does not output the operation signal and, hence, erroneous 
operation of the air bags is prevented. 

[0026] When the control unit U determines that the value 
(integrated value) derived from the signal detected by the 
?rst acceleration sensor 3 has exceeded a second threshold 
value (a second criterion) greater than the ?rst threshold 
value, the control unit U outputs the operation signal to the 
trigger circuit 10 for the in?aters 9 regardless of the value 
detected by the second acceleration sensor 5, as shoWn in 
FIG. 2. This is to expand the air bags in the event of failure 
or damage of the second acceleration sensor 5 or in the event 
of a rear end collision of the vehicle body. 
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[0027] The acceleration (converted value) corresponding 
to the second threshold value is set to be greater than the 
predetermined acceleration (criterion) used for comparison 
With the value detected by the second acceleration sensor 5. 
This is for the purpose of expanding the air bags appropri 
ately under the condition in Which the air bags should 
normally be expanded unless the second acceleration sensor 
5 is out of order (in the event of failure) or in Which the air 
bags cannot be expanded by reason that the second accel 
eration sensor 5 cannot detect the necessity of expanding the 
air bags, although it Works Well (in the event of, for example, 
a rear end collision). 

[0028] FIG. 3 depicts a ?oWchart shoWing a good repre 
sentative of the control by the control unit U. 

[0029] According to this ?oWchart, at step S1, the signals 
from the ?rst and second acceleration sensors 3, 5 are 
inputted to the control unit U, Which in turn uses them to 
determine Whether the air bags should be expanded or not. 

[0030] At step S2, the signal detected by the ?rst accel 
eration sensor 3 undergoes integration processing, and at 
step S3, a determination is made Whether or not an inte 
grated value VB obtained at step S2 is greater than the ?rst 
threshold value V1. This is to determine if a vehicle collision 
has occurred, based on the signal from the ?rst acceleration 
sensor 3. 

[0031] If the determination at step S3 is YES, a determi 
nation is made at step S4 Whether or not the integrated value 
VB has exceeded the second threshold value V2. This is to 
determine, in the event of failure of the second acceleration 
sensor 5 or occurrence of a rear end collision, the necessity 
of expanding the air bags regardless of the presence or 
absence of the operation signal from the second acceleration 
sensor 5. 

[0032] The acceleration corresponding to the second 
threshold value V2 is set to be greater than the criterion or 
predetermined acceleration used for comparison With the 
signal from the second acceleration sensor 5. This guaran 
tees the operation of the air bags even if the second accel 
eration sensor 5 is out of order or a rear end collision occurs. 

[0033] If the determination at step S4 is NO, a determi 
nation is made at step S5 Whether or not the operation signal 
is outputted from the second acceleration sensor 5. This is to 
determine Whether a shock is caused by a collision or by a 
run-up of a Wheel onto a curb or the like. 

[0034] The criterion i.e., the predetermined reference 
acceleration for the second acceleration sensor 5 is set to be 
greater than the acceleration corresponding to the ?rst 
threshold value. In the event of a collision, because a very 
large impact force is applied to the front portion 4 of the 
vehicle body, even if the criterion for the output signal from 
the second acceleration sensor 5 is set greater than the 
acceleration corresponding to the ?rst threshold value, the 
second acceleration sensor 5 does not fail to output the 
operation signal. On the other hand, if a shock is applied to 
the vehicle body due to the run-up of a Wheel onto a curb or 
the like, and even if the ?rst acceleration sensor 3 outputs a 
signal (the integrated value thereof exceeds the ?rst thresh 
old value) that alloWs expansion of the air bags, the second 
acceleration sensor 5 does not output the operation signal in 
response to the shock of such a degree. 
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[0035] If the determination at step S5 is YES, Which 
means that both the ?rst and second acceleration sensors 3, 
5 have detected a vehicle collision, the control unit U 
outputs an operation signal to the trigger circuit 10, Which in 
turn actuates the in?aters 9. 

[0036] In contrast, if the determination at step S5 is NO, 
Which means that a shock detected by the ?rst acceleration 
sensor 3 is caused not by a vehicle collision but by the 
run-up onto a curb or the like, the operation signal from the 
control unit U is not outputted to the trigger circuit 10 for the 
in?aters 9, and the procedure returns to step S1. 

[0037] If the determination at step S4 is YES, Which 
means that the air bags should be expanded regardless of the 
presence or absence of the operation signal from the second 
acceleration sensor 5, the procedure advances to step S6 at 
Which the operation signal is inputted to the trigger circuit 10 
for the in?aters 9. This guarantees the appropriate operation 
of the air bags even if the second acceleration sensor 5 is out 
of order or a rear end collision occurs. 

[0038] If the determination at step S3 is NO meaning no 
collision, the operation signal is not outputted to the trigger 
circuit 10 for the in?aters 9, and the procedure returns to step 
S1. 

[0039] It is to be noted that although in this embodiment 
the ?rst and second criteria or threshold values and the 
predetermined acceleration value for the second acceleration 
sensor 5 are common in terms of the reference values for 
determining the degree of collision, their units differ from 
each other and, hence, the magnitudes thereof have been 
determined by converting the ?rst and second threshold 
values to respective acceleration values. HoWever, if all of 
the reference values are so determined as to have the same 

unit, no conversion is necessary prior to comparison. 

[0040] It is also to be noted that although in the above 
described embodiment the second acceleration sensor 5 has 
been described as outputting an operation signal When the 
value detected thereby exceeds a predetermined acceleration 
value, it may be so designed that the second acceleration 
sensor 5 alWays outputs the operation signal to the control 
unit U, Which in turn determines Whether or not the value 
detected by the second acceleration sensor 5 has exceeded 
the predetermined acceleration value. 

[0041] It is further to be noted that although in the above 
described embodiment an integrated value of a signal (accel 
eration) detected by the ?rst acceleration sensor is used as a 
factor for determining expansion of the air bags upon 
comparison thereof With the ?rst or second threshold value, 
the expansion of the air bags may be determined by com 
paring the acceleration With the ?rst or second threshold 
value. In that case, it is natural that the ?rst and second 
threshold values are determined in terms of acceleration. 

[0042] Although the present invention has been fully 
described by Way of examples With reference to the accom 
panying draWings, it is to be noted here that various changes 
and modi?cations Will be apparent to those skilled in the art. 
Therefore, unless such changes and modi?cations otherWise 
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depart from the spirit and scope of the present invention, 
they should be construed as being included therein. 

What is claimed is: 
1. A device for controlling an air bag apparatus mounted 

in an automotive vehicle having a passenger compartment 
de?ned therein, said device comprising: 

a ?rst acceleration sensor mounted in the passenger 
compartment for detecting an acceleration thereof; 

a second acceleration sensor mounted in a front portion of 
the vehicle body; and 

a control unit electrically connected to said ?rst and 
second acceleration sensors so that signals from said 
?rst and second acceleration sensors are inputted to 
said control unit; 

Wherein When a ?rst value derived from a signal detected 
by said ?rst acceleration sensor has exceeded a ?rst 
criterion and When a second value derived from a signal 
detected by said second acceleration sensor has 
exceeded a predetermined value greater than the ?rst 
criterion, said control unit outputs an operation signal 
for operating the air bag apparatus. 

2. The device according to claim 1, Wherein said control 
unit outputs the operation signal regardless of presence or 
absence of the signal detected by said second acceleration 
sensor, When the ?rst value has exceeded a second criterion 
greater than the ?rst criterion. 

3. The device according to claim 2, Wherein the second 
criterion is greater than the predetermined value. 

4. A device for controlling an air bag apparatus mounted 
in an automotive vehicle having a passenger compartment 
de?ned therein, said device comprising: 

a ?rst acceleration detector for alWays detecting an accel 
eration of the passenger compartment; 

a control unit for determining necessity of operating the 
air bag apparatus by comparing a ?rst value derived 
from a signal detected by said ?rst acceleration detector 
With a ?rst criterion; and 

a second acceleration detector mounted in a front portion 
of the vehicle body for outputting an operation signal 
When a second value derived from a signal detected by 
said second acceleration detector has exceeded a pre 
determined value greater than the ?rst criterion; 

Wherein When the ?rst value has exceeded the ?rst crite 
rion and When said second acceleration detector has 
outputted the operation signal, said control unit outputs 
an operation signal for operating the air bag apparatus. 

5. The device according to claim 4, Wherein said control 
unit outputs the operation signal regardless of presence or 
absence of the operation signal from said second accelera 
tion detector, When the ?rst value has exceeded a second 
criterion greater than the ?rst criterion. 

6. The device according to claim 5, Wherein the second 
criterion is greater than the predetermined value. 

* * * * * 


