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1
AIRBAG ACTUATING ARRANGEMENT

BACKGROUND OF THE INVENTION

This invention relates to arrangements for actuating air-
bags which include an airbag control unit, an actuating
switch for activating and deactivating the airbag, and a
visual display device.

Motor vehicles are increasingly being provided with
airbags which expand in the event of a collision to protect
the driver or passenger against an impact with hard parts of
the vehicle structure. However, the airbag should be capable
of being switched off, first so that it will not be released
when a passenger seat is unoccupied, and second in order
not to injure the driver or passenger in certain situations, for
example when a child seat is placed on the passenger seat.

For this purpose, a mechanical switch is inserted in the
circuit between the control unit and the airbag by which the
airbag control unit can be electrically separated from the
airbag. Such a switch is disclosed for example in U.S. Pat.
No. 5,641,952. Simultaneously with the electrical
separation, a visual display, for example in LED form, is
energized so that the deactivation of the airbag is visually
indicated. The electrical separation caused by actuation of
the switch produces an open condition at the terminals of the
airbag control unit and this might cause a malfunction since
the airbag control unit cannot distinguish between an open
condition due to a switching operation and a line interrup-
tion. Therefore, a safety resistor is inserted following the
actuating switch in parallel with the airbag. This safety
resistor has the same resistance value as the resistance of the
firing pellet for the airbag. The actuating switch is arranged
to complete the electric switch circuit either by way of the
airbag or by way of the safety resistor so that the airbag
control unit is always presented with the same resistive load.

Furthermore, there are conventional airbag control units
that are electrically connected to the airbag in a permanent
manner and have a visual display associated directly with
the airbag control unit. In such arrangements, the airbag
control unit is connected through two resistances in series to
a source of operating voltage. The actuating switch is
arranged in parallel with one of the resistances so that that
resistance is short-circuited when the switch is closed. The
resulting change in total resistance is detected by the airbag
control unit by the corresponding change of current, causing
the visual display to be turned on. A defect in the visual
display device can also be detected by the airbag control unit
by a change of current despite an unchanged electrical
connection. In that case, the airbag control unit will not
generate a firing signal for the airbag. However, this very
advanced concept requires a completely redesigned airbag
control unit so that considerable retrofitting would be
required to meet the same safety standards in older motor
vehicles.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to provide an
airbag actuating arrangement which overcomes disadvan-
tages of the prior art.

Another object of the invention is to provide an arrange-
ment for actuating an airbag that results in improved safety
but is capable of being added to conventional airbag control
units.

These and other objects of the invention are attained by
providing an airbag actuating arrangement having an inter-
mediate electronics unit by which the airbag may be dis-
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2

connected while presenting the same resistance to the con-
trol unit. In one embodiment, the intermediate electronics
unit is arranged between the control unit and the airbag so
that the intermediate electronics unit controls the electrical
release of the airbag, i.e. converts a firing pulse from the
airbag control unit when appropriate into an airbag igniter
pulse or suppresses the firing pulse if the airbag is not
activated. Since a visual display and an actuating switch are
associated directly with the intermediate electronics unit, the
intermediate electronics unit will detect a defect directly, for
example because of a change in a test current. This defect
signal is then transmitted to the airbag control unit which can
indicate that fact to the motor vehicle operator or passenger.

With a parallel arrangement of the intermediate electron-
ics unit and the airbag control unit, a firing pulse generated
by the control unit is passed on to the airbag through the
actuating switch. With this arrangement, a visual display is
associated with the intermediate electronics unit and testable
by that unit for functionality, whereas the actuating switch is
tested using an error line and a test line. This ensures that
any defect in the visual display device will be reliably
detected. In another embodiment, a defect of the interme-
diate electronic unit will have no direct effect on the airbag
which remains entirely ready for service.

By providing different identification resistances for the
visual display device and/or the actuating switches, the
components associated with the driver and passenger airbags
can be identified by the intermediate electronics so that a
possible mistake in installation can be recognized by the
intermediate electronics unit and indicated to the airbag
control unit. Preferably each identification resistance con-
stitues an integral unit with its associated airbag component
thus avoiding any interchange of identification resistances at
installation.

BRIEF DESCRIPTION OF THE DRAWING

Further objects and advantages of the invention will be
apparent from a reading of the following description in
conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic block diagram illustrating a repre-
sentative embodiment of an arrangement for actuating an
airbag having an intermediate electronics unit; and

FIG. 2 is a schematic block diagram illustrating another
representative embodiment of the invention having error and
test lines.

DESCRIPTION OF PREFERRED EMBODIMENT

In the typical embodiment of the invention shown in FIG.
1, an arrangement for actuating an airbag includes an airbag
control unit 2, an intermediate electronics unit 3, a driver
airbag 4, a passenger airbag 5, two visual display devices 6
and 7, two actuating switches 8 and 9, and four identification
resistances R1-R4 associated with the actuating switches 8
and 9. The intermediate electronics unit 3 is interposed
between the airbag control unit 2 and the two airbags 4 and
5, the intermediate electronics unit 3 being bidirectionally
connected to the airbag control unit 2. Further, the interme-
diate electronics unit 3 is connected through separate circuits
to each of the two airbags 4 and 5. Similarly, the visual
display devices 6 and 7 and the actuating switches 8 and 9
are connected in separate circuits to the intermediate elec-
tronics unit 3, the visual display device 6 and actuating
switch 8 being associated with the driver airbag 4 and the
visual display device 7 and actuating switch 9 being asso-
ciated with the passenger airbag 5. Thus, the intermediate
electronics unit 3 decouples the airbag control unit 2 and all
of the other components from each other.
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The intermediate electronics unit 3 in this embodiment
provides several functions. In the first place, the airbag
control unit 2 is provided through the intermediate electron-
ics unit 3 with a termination having a resistance which
corresponds to the firing pellet resistance of the airbags 4
and 5. Moreover, the intermediate electronics unit 3 causes
the firing of the airbags 4 and 5 and monitors the visual
display devices 6 and 7 and the actuating switches 8 and 9.
The operation of this embodiment is described in more detail
below in connection with the driver airbag 4, all of the
description applying analogously to the operation of the
passenger airbag S.

To permit actuation of the driver airbag 4, the actuating
switch 8 is opened. The position of the switch is queried by
the intermediate electronics unit 3 by passing current
through the switch circuit. When the actuating switch 8 is
open, the current flows by way of the resistances R1 and R2
in series, whereas when the actuating switch 8 is closed, the
resistance R2 is short-circuited. If the airbag control unit 2
detects a negative acceleration of the vehicle sufficient to
cause the airbag 4 to be released, the airbag control unit 2
generates a firing pulse. This fixing pulse is detected by the
intermediate electronics unit 3 which then either passes on
the firing pulse directly to the airbag 4 or generates a
corresponding firing pulse.

To prevent actuation of the airbag 4, the actuating switch
8 is closed manually. This condition is detected by the
intermediate electronics unit 3 through the change in the
resistance of the switch circuit. The intermediate electronics
unit 3 thereupon switches on the visual display device 6,
which may be for example an incandescent light. Proper
functioning of the visual display device 6 is also checked by
the intermediate electronics unit 3.

In this case, if the airbag control unit 2 or an associated
acceleration sensor detects a negative acceleration of the
vehicle which would normally cause the airbag 4 to be
activated, the airbag control unit 2 generates a firing pulse
but, with the switch 8 closed, this firing pulse is ignored by
the intermediate electronics unit 3, and does not cause
generation of a corresponding firing pulse in the intermedi-
ate electronics unit 3.

In addition, the visual display device 6 may have a
corresponding identification resistance. All of the identifi-
cation resistances have a different resistance value so that the
corresponding component can always be detected without
ambiguity. Moreover, the intermediate electronics unit 3
passes on detected errors to the airbag control unit 2. For this
purpose a leak resistance with a high resistance value, for
example, is associated with the airbag 4 which the airbag
control unit detects and interprets as a malfunction of the
airbag.

An alternative embodiment of the airbag actuating
arrangement is shown in FIG. 2 in which, for the sake of
clarity, only the driver airbag 4 with its associated compo-
nents is illustrated. In this arrangement, the airbag control
unit 2 is connected to the airbag 4 by closing the actuating
switch 8 so that the circuit back to the airbag control unit 2
is closed. An electrical signal line is connected from the
actuating switch 8 to an input 13 of the intermediate elec-
tronics unit 3. The input signal on the line 13 to the unit 3
provides two functions. First, the actuating switch 8 is
checked for functionality when it is closed, and second,
when the switch 8 is open to prevent activation of the airbag
4 the activation circuit is terminated with a low resistance.

10

15

20

25

30

35

40

45

50

55

60

4

Furthermore, an error line 10 connects the other side of
the actuating switch 8 to an input 15 to the intermediate
electronics unit 3 to transmit test pulses arriving from the
airbag control unit 2 to the intermediate electronics unit 3.
In addition, a test line 11 following the switch 8 is connected
between the airbag control unit 2 and an input 16 to the
intermediate electronics unit 3. The test line 11 may be
connected either ahead of or following the airbag 4. The part
of the electronics in the intermediate electronics unit 3
associated with the input 16 provides a low resistance
termination for the deactivated airbag. Also, in the event of
a detected malfunction there is a leak resistance having a
high resistance value so that the airbag control unit 2 can
detect a malfunction of the airbag by detection of a resis-
tance which is not equal to the firing pellet resistance of the
airbag 4.

To activate the airbag 4 in the embodiment of FIG. 2, the
switch 8 is closed. The switch position can be queried by test
pulses generated by the airbag control unit 2. If the test
pulses are detected both on the error line 10 and on the test
line 11, the switch 8 is closed. If the test pulses are detected
only on the error line 10 and the line 12, the switch 8 is open.
With other combinations, a defect in the airbag actuating
arrangement 1 can be inferred. If the switch 8 is closed and
the airbag control unit 2 detects a negative acceleration of
the vehicle which should activate the airbag 4, the airbag
control unit 2 generates a firing pulse which is transmitted to
the airbag 4 through the switch 8. If the switch 8 is open
preventing transmission of a firing pulse, i.e. the airbag 4 is
deactivated, the intermediate electronics unit 3 simulates the
firing pellet resistance for the airbag control unit 2 through
the input 14. Further, the switch 8 is provided with an
identification resistance R6 that preferably forms an integral
unit with the switch 8. The identification resistance R6 is
connected to an input 17 to the intermediate electronics unit
3 to permit verification by that unit.

Although the invention has been described herein with
reference to specific embodiments, many modifications and
variations therein will readily occur to those skilled in the
art. Accordingly, all such variations and modifications are
included within the intended scope of the invention.

I claim:

1. An arrangement for actuating at least one airbag
comprising:

an airbag control unit for generating an activating signal

for the airbag;

at least one manual actuating switch for controlling trans-

mittal of the activating signal to the airbag;

a visual display; and

intermediate electronics between the airbag control unit

and the airbag and connected to the manual actuating
switch and the visual display for testing and verifying
the functionality of the manual actuating switch and the
visual display and for providing an input resistance to
the airbag control unit corresponding to a firing pellet
resistance of the airbag.

2. An arrangement according to claim 1 wherein at least
one of the actuating switch and the visual display are
associated with at least one identification resistance.

3. An arrangement according to claim 2 wherein at least
one of the actuating switch and the visual display form an
integral unit with an associated identification resistance.



