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METHOD FOR ACTUATING A SAFETY DEVICE 
FOR VEHICLE OCCUPANTS 

Mattereuclosedinheavybraelrets [] appearsinthe 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

FIELD OF THE INVENTION 

The present invention relates to safety devices for 
motor vehicles and, in particular, to passenger restraint 
devices and methods and apparatus for actuating pas 
senger restraint devices, such as air bags and seat belts. 

BACKGROUND INFORMATION 

German patent application DEA-2851333 shows a 
vehicle safety device that uses electrically actuated 
tripping devices to actuate a passenger restraint device. 
such as an air bag. The tripping devices are typically 
ignition tablets. When electric current flows through an 
ignition tablet. the tablet ignites and thus actuates the 
restraint device. If the main power source for the safety 
device is disconnected during a collision, for example, 
an electric storage device supplies electric current to 
ignite the ignition tablet. 
Our problem with such known safety devices, is that 

ignition tablets frequently shunt; that is, once the igni 
tion table is ignited, it is not completely destroyed. As a 
result, electric current continues to ?ow through the 
ignition tablet. This problem is particularly critical if 
the main power source is disconnected and several 
ignition tablets must be ignited one after the other by 
the storage device. If one of the ignition tablets shunts, 
it can drain the energy from the storage device before 
the remaining ignition tablets are ignited. As a result, 
the remaining restraint devices, such as air bags, cannot 
be actuated to protect the passengers in the vehicle. 
The solution of the present invention avoids the dis 

advantages of shunts occurring in actuated tripping 
devices to reliably actuate additional tripping devices, 
despite the limited energy reserve of a storage device. 

SUMMARY OF THE INVENTION 

The present invention is directed to a method of 
actuating a vehicular passenger restraint device, com 
prising the following steps: directing electric current 
from a storage device to an actuating device to actuate 
the actuating device and in turn the passenger restraint 
device; measuring the energy supplied by the storage 
device to the actuating device; and if the energy sup 
plied to the actuating device is greater than a predeter 
mined amount, interrupting the flow of electric current 
to the actuating device to maintain a substantially pre 
determined amount of energy within the storage device 
to actuate other actuating devices. In one method of the 
present invention, the amount of energy supplied to the 
actuating device is measured by measuring the voltage 
across the storage device. In another method of the 
present invention, the amount of energy supplied to the 
actuating device is measured by measuring the voltage 
across the actuating device. Upon actuating the passen 
ger restraint device, if there is voltage across the actuat 
ing device, the ?ow of electric current therethrough is 
interrupted. 

In another method of the present invention, the 
amount of energy supplied to the actuating device is 
measured by measuring the electric current flow there 
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2 
through. If upon actuating the passenger restraint de 
vice, electric current continues to flow through the 
actuating device, the flow of electric current there 
through is interrupted. 
The present invention is also directed to an apparatus 

for actuating a plurality of passenger restraint devices 
mounted on a motor vehicle. The apparatus comprises 
an electric storage device coupled to the passenger 
restraint devices to supply electric current thereto to 
actuate the restraint devices. The apparatus further 
comprises ?rst means for monitoring the energy sup 
plied by the storage device to a respective restraint 
device, to maintain a suf?cient amount of energy in the 
storage device to actuate other restraint devices. The 
apparatus preferably further comprises second means 
coupled to the ?rst means and to the passenger restraint 
devices. The second means is responsive to the ?rst 
means for interrupting the ?ow of electric current to a 
respective restraint device. 

In one apparatus of the present invention, the ?rst 
means includes a ?rst volt meter coupled to the storage 
device to generate output signals indicative of the volt 
age across the storage device. The second means com 
pares the output signals of the ?rst volt meter to corre 
sponding reference values. If an output signal falls 
below a corresponding reference value, the second 
means interrupts the flow of electric current to a respec 
tive restraint device. 

In another apparatus of the present invention, the ?rst 
means includes a plurality of second volt meters. Each 
second volt meter is coupled to a respective passenger 
restraint device to generate output signals indicative of 
the voltage across the respective restraint device. The 
second means is adapted to interrupt the flow of electric 
current to a restraint device, if upon actuating of that 
device, the respective second volt meter indicates a 
voltage across that device. 

In another apparatus of the present invention, the ?rst 
means includes a plurality of amp meters. Each amp 
meter is coupled to a respective passenger restraint 
device to generate output signals indicative of the elec 
tric current ?owing through the respective restraint 
device. The second means is adapted to interrupt the 
flow of electric current to a restraint device, if upon 
actuation of that device, the respective amp meter indi 
cates electric current flowing through that device. 
The present invention is also directed to another 

apparatus for actuating a plurality of passenger restraint 
devices mounted on a motor vehicle. The apparatus 
comprises an electric storage device coupled to the 
passenger restraint devices to supply electric current 
thereto to actuate the devices. A ?rst volt meter is cou 
pled to the electric storage device to generate output 
signals indicative of the voltage across the storage de 
vice. A control unit is coupled to the ?rst volt meter 
and the passenger restraint devices. 
The control unit is adapted to compare the output 

signals of the ?rst volt meter to corresponding refer 
ence values, upon actuation of a restraint device. If an 
output signal is less than a corresponding reference 
value, the control unit interrupts the ?ow of electric 
current to the respective restraint device. The apparatus 
thus maintains suf?cient energy in the storage device to 
actuate other restraint devices. 
One advantage of the present invention, is that safety 

devices for vehicle occupants can be reliably operated. 
The energy of the storage device is allocated to each 
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respective tripping device. When a predetermined level 
of energy is exceeded, the flow of electric current from 
the storage device to a respective tripping device is 
interrupted. Thus, if an actuating device, which is typi 
cally an ignition tablet, shunts, the flow of electric cur 
rent to the respective actuating device is interrupted. As 
a result, the actuating device does not drain the storage 
device, which is typically a capacitor. The capacitor 
therefore is permitted to maintain a sufficient amount of 
energy to actuate the other passenger restraint devices, 
such as air bags, and therefore protect the passengers in 
the vehicle during a collision. 
Other advantages of the apparatus and method of the 

present invention will become apparent in view of the 
following detailed description and drawings taken in 
connection therewith. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a passenger re 
straint apparatus embodying the present invention. 
FIG. 2 is a graph illustrating the voltage across the 

capacitor of the apparatus of FIG. 1 with respect to 
time during a vehicle collision. 
FIG. 3 is a schematic illustration of another passenger 

restraint apparatus embodying the present invention. 
FIG. 4 is a ?ow chart illustrating conceptually the 

operation of the apparatus of FIG. 1. 

DETAILED DESCRIPTION 

In FIG. 1, a passenger restraint apparatus embodying 
the present invention is indicated generally by the refer 
ence numeral 1. The apparatus 1 is mounted on a motor 
vehicle (not shown) and comprises an acceleration sen 
sor 81, coupled to an evaluating device 10, both known 
to those skilled in the art. 
The acceleration sensor 81 generates output signals 

corresponding to the acceleration of the vehicle. If the 
vehicle is in a collision, the acceleration sensor 81 gen 
erates output signals indicative of the deceleration of 
the vehicle. The evaluating device 10 analyzes the out 
put signals of the sensor S1. If, for example, the value of 
the output signal of the sensor S1 is above a threshold 
value, thus indicating a collision, the evaluating device 
10 actuates one or more passenger restraint devices, as 
described further below. 
The passenger restraint apparatus 1 further comprises 

several contact switches 11a, 11b and 11c. The contact 
switches are electrically coupled in parallel to the eval 
uating device 10, and in parallel with respect to each 
other. Each contact switch is opened and closed in 
response to signals generated by the evaluating device 
10. Several tripping devices 14a, 14b and 14c are each 
electrically coupled in series with the contact switches 
11a, 11b and 11c, respectively. Each tripping device 
14a, 14b and Me is preferably an ignition tablet, known 
to those skilled in the art. Each ignition tablet operates 
so that when electric current flows therethrough, heat 
is generated and the tablet is ignited. The ignition of the 
tablet causes the tablet to emit a pressurized gas. 
Each ignition tablet 14a, 14b and 14c is coupled to a 

passenger restraint device 18, such as an air bag, illus 
trated schematically in FIG. 1 (only one shown). When 
an ignition tablet is ignited, the pressurized gas emitted 
therefrom in?ates the respective air bag 18, to protect 
the passengers in the vehicle during a collision. 
The apparatus 1 further comprises a voltage source 

17, which is typically the vehicle's battery. The battery 
17 is electrically coupled in parallel with the evaluating 
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device 10, and each of the respective contact switches 
11:, 11b and lie and tripping devices 14a, 14b and 14c. 
When the evaluating device 10 closes a respective 
contact switch, electric current from the vehicle battery 
17 ?ows through the respective switch and ignition 
tablet. The heat generated by the resistance of the igni 
tion tablet to the electric current causes it to ignite. The 
ignition tablet then emits pressurized gas which, in turn, 
in?ates a respective air bag to protect the passengers in 
the vehicle. 

It is not uncommon, however, for a vehicle battery 17 
to become discormected from the other components of 
the er restraint apparatus 1 during a collision. 
Therefore, the apparatus 1 further comprises a storage 
device C12, which is preferably a capacitor. The capac 
itance of the capacitor C12 is selected so that if the 
vehicle battery 17 is disconnected from the apparatus 1, 
the capacitor C12 can be used to ignite one or more of 
the ignition tablets 14a, 14b and 14c. 

Generally, when an ignition tablet is ignited, the tab 
let is destroyed, thus interrupting the ?ow of electric 
current therethrough. However, sometimes an ignition 
tablet is not completely destroyed, but shunts, as de 
scribed above. In such a case, the ignition tablet permits 
electric current to continue to ?ow therethrough. If an 
ignition tablet powered by the capacitor C12 shunts, it 
can drain the capacitor. This problem is extremely criti 
cal if the evaluating device 10 is operated to actuate 
several passenger restraint devices, such as the air bags 
18, one after the other. If one of the ignition tablets 
shunts, it can drain the capacitor C12 and thus prevent 
the other passenger restraint devices from being actu 
ated. 
The method and apparatus of the present invention 

overcomes this problem by determining the available 
voltage across the capacitor C12 and/or whether there 
is a voltage potential across (or electric current ?owing 
through) an ignition tablet 14a, 14b or 14c after it is 
ignited. If so, the evaluating device 10 is operated to 
open the respective contact switch 11a, 11b or 11c to 
interrupt the currernt llow and thus avoid draining the 
capacitor C12, as described further below. 
The apparatus 1 further comprises a volt meter 13 

electrically coupled to the capacitor C12 and to the 
evaluating device 10. The volt meter 13 generates out 
put signals indicative of the voltage across the capacitor 
C12. The evaluating device 10 responds to the output 
signals to contact the respective contact switches 11a, 
11b and 11c, as described further below. 
As shown in FIG. 1, the passenger restraint apparatus 

1 further comprises several second volt meters 16 (only 
one shown). Each volt meter 16 is electrically coupled 
to a respective ignition tablet 14a, 14b or 14c, and to the 
evaluating device 10. The volt meters 16 each generate 
output signals indicative of the voltage across the re 
spective ignition tablet. The evaluating device 10 in 
turn controls the respective contact switches in re 
sponse thereto, as described further below. 
The passenger restraint apparatus 1 further comprises 

several amp meters 15, as shown in FIG. 1 (only one 
shown). Each amp meter 15 is electrically coupled in 
series with a respective ignition tablet 14a, 14b or Me, 
and is also electrically coupled to the evaluating device 
10. Each amp meter 15 generates output signals indica 
tive of the electric current flowing through the respec 
tive ignition tablet 14a, 14b or lie. The evaluating de 
vice 10 in turn controls the operation of the contact 
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:witches in response thereto, as described further be 
ow. 

In FIG. 4, the operational steps of the evaluating 
device 10 in accordance with the present invention are 
illustrated conceptually. If the output signal "a" of the 
acceleration sensor S1 is greatei' than a threshold value 
“a0”, the evaluating device 10 actuates one or more of 
the contact switches 11a, 11b, 11c. The electric current 
?owing from the battery 17 then flows through each 
ignition tablet coupled to each closed contact switch to 
ignite the ignition tablet, and thus actuate the passenger 
restraint device 18. If, however, the output signal of the 
acceleration sensor S1 is below the threshold value 
"all", thus indicating a non-collision situation, then the 
evaluating device 10 maintains each contact switch in 
an open position, as illustrated in FIG. 4. The passenger 
restraint devices 18 are therefore not actuated. 

In the operation of the apparatus 1, the battery 17 
maintains the voltage across the capacitor C12 at a level 
V1, as illustrated in FIG. 2. If during a collision the 
battery 17 is disconnected from the other components 
of the apparatus 1, then the capacitor C12 supplies the 
electric current to actuate the restraint devices 18. 
Therefore, as shown in FIG. 2, at time T1, when the 
contact switch 11a is closed and therefore the ignition 
tablet 14a is ignited, the voltage across the capacitor 
C12 begins to fall. At time T2, when the ignition tablet 
14a is fully ignited, the voltage across the capacitor C12 
drops to a value V2. If, however, the ignition tablet 14a 
shunts at about time T2, the voltage across the capacitor 
C12 would continue to decrease until reaching a zero 
value before time T3, as indicated by the dashed line in 
FIG. 2. In such a case, the other two ignition tablets 14b 
and 140 could not then be ignited. 

This problem is avoided, however, because the en 
ergy supplied by the capacitor C12 to each respective 
ignition tablet 14a, 14b and 14c is measured by the eval 
uating device 10. Therefore, at about time T2, when the 
ignition tablet 14a is fully ignited, the evaluating device 
10 measures the amount of energy supplied by the ca 
pacitor C12 to that ignition tablet. The measurement is 
based on the output signals of the volt meter 13, as 
shown in FIG. 4, and/or the respective volt meter 16 
and amp meter 15. 

If the voltage across the capacitor C12 is equal to or 
below the voltage value V2, as indicated by the volt 
meter 16, then the evaluating device 10 opens the 
contact switch 11a, as indicated in FIG. 4. Likewise, if 
there is a voltage potential across the ignition tablet 14a 
or current flow therethrough, as indicated by the re~ 
spective volt meter 16 or amp meter 15, then the evalu 
ating device 10 opens the contact switch 11a. The ?ow 
of current to the ignition tablet 14a is thus interrupted, 
and the voltage of the capacitor C12 is maintained at the 
value V2. If, on the other hand, the voltage across the 
capacitor C12 is maintained at or above the value V2, or 
if there is substantially no voltage across the ignition 
tablet 14s or current ?ow therethrough, then the 
contact switch 11a is maintained in a closed position, as 
further indicated in FIG. 4. 

Then, at time T3, if the evaluating device 10 is re 
quired to actuate the next restraint device 18, the volt 
age V2 across the capacitor C12 is sufficient to ignite 
the ignition tablet 14b. When the contact switch 11b is 
closed, the voltage across the capacitor C12 then begins 
to drop to a lower value, as shown in FIG. 2. Then, at 
about time T4, when the ignition tablet 14b is fully 
ignited and the respective restraint device 18 is actu 
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6 
ated, the voltage across the capacitor C12 drops to a 
value V4, as shown in FIG. 2. ‘ 

If, however, the second ignition tablet 14b shunts, 
then the voltage across the capacitor C12 would fall to 
a zero value, as by the dashed line in FIG. 2. 
However, the evaluating device 10 continues to mea 
sure the voltage across the capacitor C12, and/or the 
voltage across the ignition tablet 14b or current ?owing 
therethrough, based on the output signals of the volt 
meter 13 and/or respective volt meter 16 and amp 
meter 15. If the voltage across the capacitor C12 is at or 
above the value V4, then the contact switch 11b is 
maintained in an open position. However, if the voltage 
value falls below that level, then the contact switch 11b 
is opened to interrupt the ?ow of current therethrough. 
Likewise, if there is a voltage potential across the igni 
tion tablet 14b or current ?ow therethrough, the 
contact switch 11b is opened. As a result, a sufficient 
amount of energy is maintained within the capacitor 
C12 (voltage value V4), to ignite yet another passenger 
restraint device 18. 
The evaluating device 10 can include a comparator 

(not shown), known to those skilled in the art, which 
compares the output signals of the volt meter 13 to 
corresponding reference values. If a measured value 
falls below a corresponding reference value, then the 
evaluating device 10 is operated to open the respective 
contact switch 11a, 11b or 11c. 

In FIG. 3, another embodiment of a passenger re 
straint apparatus embodying the present invention is 
illustrated. The apparatus of FIG. 3 is substantially the 
same as the apparatus 1 described above with reference 
to FIG. 1. Therefore, like reference numerals are used 
to indicate like elements. The apparatus of FIG. 3 dif 
fers from the apparatus described above, in that it em 
ploys a transistor T30 (only one shown), instead of a 
contact switch 11a. The evaluating device 10 therefore 
actuates the transistor T30 to actuate the ignition tablet 
14a and thus release the air bag 18 (not shown). 
We claim: 
1. A method of actuating a passenger restraint device 

mounted on a motor vehicle, comprising the following 
steps: 

directing electric current from a voltage source to an 
actuating device to actuate the restraint device: 

storing energy from the voltage source in a storage 
device, and if the voltage source is disconnected 
from the actuating device, directing electric cur 
rent from the storage device to the actuating de 
vice to actuate the restraint device; and 

measuring the energy stored within the storage de 
vice, and if the energy level of the storage device 
falls below a predetermined level, interrupting the 
flow of electric current to the actuating device to 
maintain a substantially predetermined amount of 
energy stored within the storage device to actuate 
other actuating devices. 

2. A method as de?ned in claim 1 further comprising 
the following steps: 
upon actuation of the restraint device, measuring the 
flow of electric current to the actuating device; and 

if there is electric current flowing to the actuating 
device, interrupting the ?ow of current thereto. 

3. A method as de?ned in claim 1 further comprising 
the following steps: 

measuring the voltage across the actuating device 
upon actuating the restraint device; and 
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if there is a voltage across the actuating device, inter 
rupting the flow of electric current thereto. 

4. A method as de?ned in claim 1, wherein the energy 
within the storage device is measured by measuring the 
voltage across the storage device. 5 

5. A method of actuating a vehicular passenger re 
straint device comprising the following steps: directing 
electric current from a storage device to an actuating 
device to actuate the actuating device and in turn the 
passenger restraint device; 10 

measuring the energy supplied by the storage device 
to the actuating device; and 

if the energy supplied to the actuating device is 
greater than a predetermined amount, interrupting 
the ?ow of electric current to the actuating device 
to maintain a substantially predetermined amount 
of energy within the storage device to actuate 
other actuating devices. 

6. A method as de?ned in claim 5, wherein 
the amount of energy supplied to the actuating device 

is measured by measuring the voltage across the 
storage device. 

7. A method as de?ned in claim 5, wherein: 
the amount of energy supplied to the actuating device 

is measured by measuring the voltage across the 
actuating device. 

8. A method a de?ned in claim 7, wherein 
upon actuating the passenger restraint device, if there 

is voltage across the actuating device, interrupting 
the flow of current therethrough. 

9. A method as de?ned in claim 5, wherein the 

25 

amount of energy supplied to the actuating device is 
measured by measuring the electric current ?ow there 
through. 

10. A method as de?ned in claim 9, wherein 
if upon actuating the passenger restraint device, elec 

tric current continues to ?ow through the actuat 
ing device, the flow of electric current there 
through is interrupted. 

11. An apparatus for actuating a vehicular safety 

35 

device comprising: 
at least two passenger restraint devices, the restraint 

devices being actuated to protect passengers in the 
vehicle; 

an electric storage device coupled to the passenger 
restraint devices, the electric storage device being 
adapted to direct electric current to the passenger 
restraint devices to actuate the passenger restraint 
devices; and 

?rst means for generating output signals indicative of 50 
the ergy supplied by the electric storage device 
to a respective passenger restraint device upon 
actuating the passenger restraint device; and 

second means responsive to the output signals of the 
?rst means for interrupting the flow of electric 
current to a respective passenger restra'mt device 
upon an output signal esceeding a predetermined 
value to maintain a substantially predetermined 
amount of energy within the electric storage de 
vice to actuate the other passenger restraint de 
vices. 

12. An apparatus as de?ned in claim 11, wherein 
the ?rst means includes a ?rst volt meter coupled to 

the storage device, the ?rst volt meter generating 
output signals indicative of the voltage across the 
storage device; and 

the second means includes a control unit coupled to 
the ?rst volt meter and to each restraint device, the 

45 
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control unit being adapted to compare the output 
signals of the ?rst volt meter to corresponding 
reference values and to interrupt the ?ow of elec 
tric current to a respective restraint device ifan 
output signal is less than a corresponding reference 
value. 

13. An apparatus as de?ned in claim 11, wherein ?rst 
means includes a plurality of second volt, meters, each 
second volt meter being coupled to a respective re 
straint device and to the second means to generate out 
put signals indicative of the voltage across the respec 
tive restraint device, the second means being adapted to 
interrupt the flow of electric current to a restraint de 
viceuponactuationoi'thatdeviceiftherespective 
second volt meter a voltage across that device. 

14. An apparatus as de?ned in claim 11, wherein 
the ?rst means includes a plurality of amp meters, 
each amp meter being coupled to a respective re 
straint device and to the second means to generate 
output signals indicative of the electric current 
?owing through the respective restraint device, the 
second means being adapted to interrupt the ?ow 
0!‘ electric current to a restraint device upon actua 
tion of that device if the respective amp meter 
indicates electric current ?ow therethrough. 

15. An apparatus for actuating a plurality of passen 
ger restraint devices mounted on a motor vehicle com 
prising: 

an electric storage device coupled to the passenger 
restraint devices to supply electric current thereto 
to actuate the restraint devices; 

?rst means for monitoring the ergy supply by the 
storage device to a respective restraint device and 
for generating output gnals indicative thereof; 
and 

second means responsive to the output signals of the 
?rst means for interrupting the flow of electric 
current from the electric storage device to a re 

‘ straint device upon the level of the output signals 
exceeding a predetermined level to maintain a suffi 
cient amount of energy in the storage device to 
actuate the other restraint devices. 

16. An apparatus as de?ned in claim 15, wherein 
the electric storage device includes a capacitor, and 

the ?rst means includes a volt meter coupled to the 
capacitor to generate output signals indicative of 
the voltage across the capacitor. 

17. An apparatus as de?ned in claim 15, wherein 
the ?rst means includes a ?rst volt meter coupled to 

the storage device to generate output signals indic 
ative of the voltage across the storage device; and 

the second means compares the output signals of the 
?rst volt meter to corresponding reference values 
and, if an output signal falls below a corresponding 
reference value, the second means intermpts the 
flow of electric current to a respective restraint 
device. 

18. An apparatus as de?ned in claim 15, wherein 
the ?rst means includes a plurality of second volt 

meters, each second volt meter being coupled to a 
respective passenger restraint device to generate 
output signals indicative of the voltage across the 
respective restraint device; and 

the second means is adapted to interrupt the flow of 
electric current to a restraint device if upon actua 
tion of that device the respective second volt meter 
indicates a voltage across that device. 

19. An apparatus as de?ned in claim 15, wherein 
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the ?rst means includes a plurality of amp meters, 
each amp meter being coupled to a respective pas 
senger restraint device to generate output signals 
indicative of the electric current flowing through 
the respective restraint device; and the second 
means is adapted to interrupt the flow of electric 
current to a restraint device it‘ upon actuation of 
that device the respective amp meter indicates 
electric current ?owing through that device. 

10. An apparatus for actuating a plurality of passen 
ger restraint devices mounted on a motor vehicle com 
prising: 
an electric storage device coupled to the passenger 

restraint devices to supply electric current thereto 
to actuate the device; 

a frat volt meter coupled to the electric storage de 
vice to generate output signals indicative of the 
voltage across the storage device; 

a control unit coupled to the ?rst volt meter and the 
passenger restraint devices, the control unit being 
adapted to compare the output signals of the ?rst 
volt meter to corresponding reference values upon 
actuation of a restraint device and, it‘ [an] one of 
the output signals of the ?rst volt meter is less than a 
corresponding reference value, to interrupt the 
?ow of electric current to the respective restraint 
device, and thus maintain su?icient energy in the 
storage device to actuate other restraint devices. 

21. An apparatus as de?ned in claim 20, further com 
prising: 
a plurality of second volt meters, each second volt 

meter being coupled to a respective one of the plu 
rality of restraint [device] devices and the control 
unit to generate output signals indicative of the 
voltage across the respective one of the plurality of 
restraint [device] devices, wherein 

the control unit is adapted to interrupt the ?ow of 
electric current to [a] the respective one of the 
plurality of restraint [device] devices if upon actu 
ation of [that] the respective one of the plurality of 
restraint [device] devices, the respective second 
volt meter indicates a voltage across [that device] 
the respective one of the plurality of restraint devices. 

22. An apparatus as de?ned in claim 20, further com 
prising: 

a plurality of amp meters, each amp meter being 
coupled to a respective one of the plurality of re 
straint [device] devices and the control unit to 
generate output signals indicative of the electric 
current ?owing through the respective one of the 
plurality of restraint [device] devices, wherein 

the control unit is adapted to interrupt the ?ow of 
electric current to [a] the respective one of the 
plurality of restraint [device] devicesif upon actua 
tion of [that] the respective one of the plurality of 
restraint [device] devices, the respective amp 
meter indicates electric current ?owing through 
[that] the respective one of the plurality of restraint 
[device] devices. 

23. A method of actuating a ?rst and second passenger 
restraint device mounted on a motor vehicle. comprising 
the following steps: 

directing electric current from an electric storage device 
to a ?rst actuator coupled to the electric storage device 
fbr actuating the first passenger restraint device; 

decoupling the electric storage device from the ?rst actu 
ator upon actuation of the first restraint device; 
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10 
coupling the electric storage device to a second actuator 

a preselected period of time after the actuation of the 
?rst restraint device; and 

directing electric current from the electric storage device 
to the second actuator for actuating the second passen 
ger restraint device. 

24. The method as de?ned in claim 23. ?trther compris 
ing the step of detecting an occurrence of an accident con 
dition. and wherein electric current is directed from the 
electric storage device to the ?rst actuator in response to the 
occurrence of the accident condition. 

25. The method as de?ned in claim 23, wherein the ?rst 
and second passenger restraint devices are ?rst and second 
air bags. respectively. 

26. A method of in?ating at least two air bags positioned 
in a motor vehicle. comprising the following steps: 

determining an occurrence ofan accident condition; 
supplying energy from an energy storage device to a ?rst 

actuator in response to the occurrence of the accident 
condition ?rr in?ating a ?rst of the at least two air 
bags; 

interrupting the supply of energy from the energy storage 
device to the ?rst actuator upon in?ation of the ?rst 
air bag; 

coupling the energy storage device to a second actuator a 
preselected period of time a?er the occurrence of the 
accident condition; and 

supplying energv from the energy storage device to the 
second actuator ?rr in?ating a second of the at least 
two air bags 

27. The method as de?ned in claim 26. wherein the step 
of interrupting the supply of energy includes the step of 
decoupling the energy storage device from the ?rst actua 
tor. 

28. The method as de?ned in claim 26, wherein the 
energy storage device is coupled to the second actuator a?‘er 
the supply of energv to the ?rst actuator is interrupted. 

29. A method of actuating at least two safety devices of 
a vehicle, comprising the steps of.‘ 

determining an occurrence of an accident condition; 
providing energy from an energy storage device to a ?rst 

actuator in response to the occurrence of the accident 
condition for actuating a ?rst of the at least two safety 
devices.‘ 

ceasing to provide energy to the ?rst actuator in response 
to actuation of the ?rst safety device; and 

providing energy from the energy storage device to a 
second actuator a preselected period of time a?er the 
determination of the occurrence of the accident condi 
tion jbr actuating a second of the at least two safety 
devices 

so The method as defined in claim 29, wherein the step 
of ceasing to provide energy includes the step of decoupling 
the energy storage device ?'om the ?rst actuator. 

31. The method as de?ned in claim 29, wherein the step 
of providing energy to the second actuator includes the step 
of coupling the energy storage device to the second actua 
tor. 

32. The method as defined in claim 31, wherein the 
energy storage device is coupled to the second actuator after 
the provision of energy is ceased. 

33. An apparatus for actuating a ?rst and second passen 
ger restraint device mounted on a motor vehicle, compris 
ing: 
?rst and second means for actuating the ?rst and second 

passenger restraint devices, respectively; 
an electric storage device coupled to the ?rst means jbr 

actuating: 
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means for directing electric current from the electric a sensor for generating a signal in resoonse to a decelera 
storage device to the ?rst means for actuating to actu- tion of the vehicle; ' 
ate the ?rst passenger restraint device in response to d! ltd-Ft two actuator! for actuating the at least one pas 
the electric current; senger safety device.’ 

means for decoupling the electric storage device ?'orn the 5 a POW" 310mg! device/b’ Fluvial"! 496ml‘ Cum"! to d 
?rst means for actuating after actuation of the ?rst ?rst of ‘he a‘ lea-"t ""0 “M10” ‘0 1.8"‘?! 1'" ?m‘ 
pagenger "grain; device; and actuator in response to the signal from the sensor.- and 

means for coupling the electric storage device to the a will"! device)?" coupling " mm! f'f'he 1" 1M“ M 
second means for actuating a preselected amount of “M”?! ‘9 the POW" 510mg‘ dm“ 4‘ '1 Freda" 
time 4/3,, the dean-c mm, device 1, 4W1“ fmm 10 mined time after the signal is generated by the sensor, 
the ?rst means for actuating. the electric storage de- ll“ Paw" “0'48? dew“ Pf'ovldmg am "if"!!! '0 

actuating to actuate the second panenger restraint The “mm!” “5 dell-"ed "' dam 40' ?mh" cam‘ 
dew-Ce in Wm M the deem-c cum”; pnstng means for decoupling the ?rst actuator from the 

34. The a ratus as de ned in claim 33. wherein the 1'5 POW'W ‘hm _ _ 
?rst and passenger?restraint devices are ?rst and 42' 77'' appam'f" 0'' de?ned '" emf" 41' 'Yh'm” the 
second air bags. respectively. and wherein the ?rst second means fa’ M91“! include‘ a mum”: an“ 
means for actuating include ?rst and second ignition tab 0:12" “ppan'zfr‘slzzgfggcinxeag 
?gx?ivebimly' for m?am'g the?m and mud air bags’ 20 bag. and wherein the at least two actuators includes at least 

- . ' ' ' blets?rr inflating the at least one air bag. 35. The apparatus as de?ned in claim 33, ?irther com- "'0 ‘8mm’! m . . 
prising ?rst and second switching devices coupled between ways: 52%;?’ when!" the at 
£2: tgcnd?famfdrgigzs for actuating‘ mpemwly’ and 45. An apparatus for actuating at least two safety devices 

8 . . . 25 positioned in a vehicle, comprising: 
36. The apparatus as defined in clatm 33, wherein the means ?” ‘humming an mmm of an ‘amen’ 

?rst and second means for actuating are coupled in paral- conditiow 
lel. ’ . 

_ _ means r rovidtn ene turn an ene stora e de 
:3 77" appamm‘f ‘'3 de?ned m drum, 33' further 60"" vice tioaflirst actgatorrt?’rilponse to thzgzccurreftce of 

pnstng an acceleration sensor for detecting an occurrence 30 the “cl-dun madman ?n, “Mn-"g a ?rst of the at 
of an accident condition. 

. , _ least two safety devices; 
38' ,ne appamnfs “is de?ned ,m ‘1mm 33' when“ ‘he means for ceasing to provide energy to the ?rst actuator 

electric storage device is a capacitor. . in response to actuation of the ?rst safety device; and 
39. An apparatus foractuattng a ?rst and second passen- Mm ?” paw-ding ‘new from the ‘new gauge 

ger restraint device mounted on a motor vehicle. cornpris- 35 device m a mud “mm. a Pmelecmi Period of 
"'3" _ time a?er the determination of the occurrence of the 
?rst and second actuators for actuating the ?rst and accident condition for “man: a ‘mud 0f the at 

second passenger restraint devices, respectively; 1m; ",0 safety dew-m 
an electric storage device selectively coupled to the ?rst 46. 11.: apparatus as defined in claim 43, wherein the 
and mild “WW0”- ille elem‘? storage device Pm’ 40 means for determining includes an acceleration sensor. 
viding electric current to the ?rst actuator when cau- 41 17,, appgmgus a, de?ned in claim 45, wherein the 
pled to the ?rst actuator. and providing electric cur- first and mud “?g; device; are?rgt and second air bags, 
rent to the second actuator when coupled to the second rgspecriyely, and wherein the ?rst and second actuators 
actuator a predetermined amount of time after the include ?rst and mud ignition tablets, respectively, fbr 
electric storage device is decoupled from the ?rst actu- 45 in?ating the first and second air bags. respectively. 
ator; and 48. The apparatus as de?ned in claim 45. wherein the 

a time control unit for controlling coupling of the electric ?rst and second actuators are coupled in parallel. 
storage device. 49. The apparatus as de?ned in claim 45, wherein the 

40. An apparatus for actuating at least one passenger energy storage device is a capacitor. 
safety device of a motor vehicle, comprising: . 50 ' ' ' ' ‘ 
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