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(54) Central locking system for door lock actuator

(57) A control system 10 for a central locking ar-
rangement comprising at least one locking mechanism
(not shown) and a respective motor 14 for operating the
or each locking mechanism. Upon initiation of a lock/
unlock operation, the control system 10 sends an ener-
gising pulse 12tothe motor 14 so as to operate the lock-
ing mechanism. The motor 14 includes a 50% stroke
switch (not shown) which sends a signal to the control
system 10 via feedback connection 16 to indicate that
50% of the lock/unlock operation has been completed.

——

The control system calculates the time taken for 50% of
the operation to be completed and adjusts the pulse du-
ration accordingly so as to ensure full stroke operation,
while minimising energised stall conditions. In an alter-
native embodiment, the control system 10 checks
whether a signal has been received from the stroke
switch after 0.1 seconds from initiation of a lock/unlock
operation. If a signal has been received, it maintains the
pulse until total pulse duration is 0.4 seconds. If not, it
maintains the pulse until total pulse duration is 0.7 sec-
onds.
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Description

This invention relates to a central locking arrange-
ment and, more particularly, to an adaptive control sys-
tem for an electrical central locking arrangement for mo-
tor vehicles.

A known electrical central locking arrangement
generally comprises a plurality of locking mechanisms,
one for each door of a motor vehicle, and an actuator
motor associated with each locking mechanism for ef-
fecting its lock/unlock operation. Each of the locking
mechanisms usually comprises a lever which is mova-
ble between a first end position and a second end posi-
tion, and the actuator motors operate so as to move the
lever between the two end positions, thereby effecting
either a lock or an unlock operation accordingly.

In one such known central locking arrangement, a
switch is provided in association with at least one of the
locking mechanisms, usually the one in the door on the
driver's side. The switch is arrangedto close in response
to a lock operation and open in response to an unlock
operation, or vice versa.

Generally, a central locking arrangement such as
that described above is activated by the insertion and
subsequent rotation of a key in one of the locking mech-
anisms having an associated electrical switch, although
remotely controlled locking mechanisms of this type us-
ing, for example, infra-red or radio links, are also known.
In use, the switch is actuated when the locking mecha-
nism is operated either remotely or by means of the key.

The electrical central locking arrangement de-
scribed above further comprises a controller which is ar-
ranged to sense a change of state corresponding to the
or each switch. In the event of, for example, the switch
closing, the controller causes an energising pulse to be
transmitted to each of the actuator motors in the ar-
rangement, thereby activating the motors so as to drive
the levers of the respective locking mechanisms from a
first end position to a second end position and lock all
of the vehicle doors. Similarly, if the controller senses
the opening of the switch, it transmits an energising
pulse of opposite polarity to each of the activator motors
in the arrangement, thereby causing the motors to op-
erate in the opposite direction so as to move the levers
of the respective locking mechanisms from the second
end position to the first end position and unlock all of the
vehicle doors.

However, one drawback associated with the central
locking arrangement described above is that the ener-
gising pulses transmitted by the controller to the door
lock actuator motors to effect lock/unlock operations are
electrical pulses of a fixed duration. It is widely known
that the required duration of the energising pulses to ef-
fect lock/unlock operations effectively varies according
to a number of factors, including ambient environmental
conditions and the age and durability of the individual
components of the arrangement. Such factors are
known to affect mechanical clearances, lubrication vis-
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cosity and electrical performance, all of which can have
an effect on the duration of the electrical energising
pulse required to perform the lock/unlock operations.
For example, for a typical central locking arrangement,
atan ambient temperature of -40°C, an energising pulse
of 0.9 seconds is required, but at an ambient tempera-
ture of +20°C, an energising pulse of only 0.1 seconds
is required.

These known controllers are also arranged to sup-
ply pulses of the longest duration likely to be necessary,
irrespective of the conditions and the pulse duration ac-
tually required. In other words, existing controllers are
set up to guarantee operation of the central locking ar-
rangement in the worst case, i.e. when the longest pulse
might be required. However, under the majority of con-
ditions, such a long energising pulse is unnecessary as
the levers of the locking mechanisms have completed
their movement from the first end position, or vice versa,
in a shorter time period than that of the energising pulse;
and results in the motors being unnecessarily held in an
energised stall condition. This can lead to premature
failure of the activator motors.

Another known electrical central locking arrange-
ment is disclosed in EP-A-0 147 549 in which the posi-
tion of the servo drives, which activate the levers of the
locking mechanisms in each vehicle door, is constantly
monitored by a potentiometer and recorded in memory
means. During a lock/unlock operation, a micro-proces-
sor calculates a time interval indicative of the length of
time it is expected to take for the or each lever to move
from its current position to the required end position, as-
suming that the speed of the associated motor is con-
stant. If the time interval is greater than a predetermined
threshold, the current supplied to the servo motors is
maintained at the current level. If the time interval is less
than a predetermined threshold, the current to the mo-
tors is reversed so as to effect a braking action. If the
time interval falls within a predetermined average range,
the current to the motors is shut off. This arrangement
enables the energisation of the activator motors to be
controlled.

However, the circuitry required to realise the central
locking arrangement described above is relatively com-
plicated due to the need for separate means, for exam-
ple, a potentiometer for monitoring the positions of the
locking levers. This results in a relatively expensive ar-
rangement. Also, wear of the components of potentiom-
eters and the like with age and use can result in unreli-
ability and eventual failure of the arrangement.

An arrangement has now been devised which
seeks to overcome the problems outlined above in re-
lation to existing electrical central locking arrangements.

In accordance with the present invention there is
provided a control system for a central locking arrange-
ment which comprises a locking mechanism, a motor
for operating said locking mechanism and means for in-
dicating to the control system that a predetermined per-
centage of a lock/unlock operation has been completed,
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the control system comprising means for supplying an
electrical energising pulse to said motor when a lock/
unlock operation is initiated, and means for controlling
the pulse duration in accordance with the time taken to
complete said predetermined percentage of the lock/un-
lock operation.

In a first embodiment of the present invention, the
means for controlling pulse duration may be arranged
to determine the time taken to complete the predeter-
mined percentage of the lock/unlock operation, and to
supply a continued pulse of a duration calculated on the
basis of the determined time taken.

Alternatively, in a second embodiment, the means
for controlling pulse duration may be arranged to ascer-
tain whether the predetermined percentage of the oper-
ation has been completed within a predetermined time,
for example 0.1 seconds, and to maintain the pulse until
total pulse is of afirst duration, for example 0.4 seconds,
the predetermined percentage of operation has been
completed within the predetermined time, and to main-
tain the pulse until the total pulse width is of a second
duration, for example 0.7 seconds, if the predetermined
percentage of the operation has not been completed
within the predetermined time.

Thus, the present invention provides an adaptive
system for controlling a central locking arrangement,
which sends an electrical pulse for energising the motor
of a duration which is adapted according to the length
of time taken to complete a certain percentage of a lock/
unlock operation. The present invention ensures that full
operation is performed by ensuring that the motor reach-
es full stroke, but minimises end-of-stroke stall condi-
tions by providing a pulse of substantially the correct du-
ration.

The means for indicating to the control system that
a predetermined percentage of a lock/unlock operation
has been completed, may comprise a 50% stroke switch
which is normally associated with the motor in central
locking arrangements. The status of the stroke switch
changes over half way through the motor's stroke and
sends a signal indicative that 50% of the operation has
been completed to the control system via a feedback
connection.

With reference to the second embodiment of the
present invention, if, for example, 50% of the lock/unlock
operation has been completed within 0.1 seconds, the
control system maintains the energising pulse until the
total pulse duration is 0.4 seconds. If, however, no signal
indicating completion of 50% of the lock/unlock opera-
tion has been received after 0.1 seconds, the energising
pulse is maintained until the total pulse duration is 0.7
seconds. The above example, obtained by means of
empirical testing, ensures optimum operation in ambient
conditions of around -30°C or less.

The control system of the present invention may be
included in a central locking arrangement for motor ve-
hicles and the like, comprising a plurality of locking
mechanisms and associated motors.
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Embodiments of the present invention will now be
described by way of examples only and with reference
to the accompanying drawings, in which:

Figure 1 is a schematic representation of an actua-
tor motor associated with a single vehicle door lock-
ing mechanism and a control system operating in
accordance with an embodiment of the present in-
vention;

Figure 2 is the actuator motor and control system
of Figure 1 showing control system operation at a
later stage during a lock/unlock operation; and

Figure 3 is the actuator motor and control system
of Figure 1 showing control system operation at the
end of a lock/unlock operation.

In order to activate an electrical central locking ar-
rangement according to the present invention, the user
will generally insert a key in one of the vehicle door locks
and rotate it in a direction which is dependent upon
whether it is required to lock or unlock the vehicle. The
control system 10, which comprises a software control-
led electrical circuit, senses the initiation of a lock/unlock
operation, and causes an electrical pulse 12 of, for ex-
ample, 9V to be transmitted to an actuator motor 14 as-
sociated with a vehicle door locking mechanism, as
shown in Figure 1 of the drawings. It will be appreciated
that, while the operation of the present invention is de-
scribed herein with reference to a single door lock actu-
ator, a plurality of door lock actuators, as well as fuel
filler and trunk lid actuators, may be provided in a com-
plete central locking arrangement.

On receipt of the electrical pulse 12, the actuator
motor 14 is energised and begins a lock/unlock opera-
tion of the door lock mechanism to which it is connected.
Operation of the locking mechanism begins when the
motor has overcome all initial frictional/initial resistance.
The actuator motor 14 includes a switch (not shown)
which is arranged to determine when a certain percent-
age of the lock/unlock operation has been completed,
for example a 50% stroke switch may be employed
which determines when 50% of the lock/unlock opera-
tion has been completed. At 50% operation, the actuator
motor changes over the status of the switch which caus-
es an indicative signal to be emitted. As will be appre-
ciated by persons familiar with central locking arrange-
ments, such switches are normally incorporated in such
mechanisms to sense whether the vehicle is locked or
unlocked and/or also to indicate whether the drive is at-
tempting to lock or unlock the vehicle.

The actuator motor 14 sends the signal to the con-
trol system 10 via a feedback connection 16, to signal
that 50% of the lock/unlock operation has been complet-
ed, as shown in Figure 2. Upon receipt of the signal the
control system determines the time taken for 50% of the
operation to be completed, by determining the time
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elapsed between initial voltage application and receipt
of the signal from the actuator. The control system then
calculates the duration of electrical pulse required to
complete the remaining 50% of the lock/unlock opera-
tion, and transmits an optimum continued pulse of that
duration. This is calculated on the basis of the following
mathematical function:

TTP :TSWX o

where:

Tgw = time to complete 50% of the lock/unlock op-
eration;

T1p = total motor power pulse; and

o. = factor to guarantee motor reaching full stroke.

The result is that a pulse of exactly the correct du-
ration for the actuator motor to reach full stroke is pro-
vided, as shown in Figure 3, such that full lock/unlock
operation is guaranteed, while minimising end of stroke
motor stall irrespective of age of components and envi-
ronmental conditions.

It will be appreciated that, while the operation of the
present invention has been described in terms of an out-
put signal from a 50% stroke switch in the actuator mo-
tor, other means may be provided, whether in the actu-
ator motor, the control system or separately, in order to
indicate that a predetermined percentage of the lock/un-
lock operation has been completed.

In an alternative embodiment, the control system in-
cludes means for determining whether the status
change-over of the swiich in the actuator 14 has been
received within a certain predetermined time. If the sig-
nal has been received within that time, a continued pulse
of one predetermined duration is transmitted. If not, then
a continued pulse of a second longer predetermined du-
ration is transmitted.

Thus, in one example, the control system deter-
mines whether the actuator stroke switch 50% change-
over signal has been received within 0.1 seconds. If it
has been received, the pulse is maintained until total
pulse duration is 0.4 seconds. If not, the pulse is main-
tained until total pulse duration is 0.7 seconds. The
above examples, arrived at by empirical testing, enables
the arrangement of the present invention to operate ef-
fectively in ambient conditions down to at least -30°C.

The embodiment described above further elimi-
nates the need for complicated circuitry or software to
calculate the optimum duration of the continued electri-
cal pulse signal transmitted by the controller on an indi-
vidual basis, and additional componentry is kept to a
minimum as the 50% stroke switch is normally included
in such lock arrangements.

There are many advantages associated with the
present invention. In particular, overheating of the actu-
ator during repeated operation is minimised, as is lock/
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unlock operation sequence time. However, full opera-
tion of the locking mechanisms is guaranteed, even in
adverse conditions, e.g. - 30°C ambient temperature.

Finally, battery power required for operation is min-
imised and the durability of the arrangement is in-
creased substantially.

It will be appreciated that the control system for a
central locking arrangement of the present invention
could be used on other motor-driven systems which are
sensitive 1o changes in environmental conditions and
ageing.

Claims

1. A control system for a central locking arrangement
which comprises a locking mechanism, a motor for
operating said locking mechanism and means for
indicating to the control system that a predeter-
mined percentage of a lock/unlock operation has
been completed,

the control system comprising means for sup-
plying an electrical energising pulse to said motor
when a lock/unlock operation is initiated, and
means for controlling the pulse duration in accord-
ance with the time taken to complete said predeter-
mined percentage of the lock/unlock operation.

2. Acontrol systemas claimed in claim 1, wherein said
means for controlling pulse duration is arranged to
determine the time taken to complete said prede-
termined percentage of the lock/unlock operation,
and to supply a continued pulse of a duration cal-
culated on the basis of said predetermined time tak-
en.

3. Acontrol system as claimed in claim 1, wherein said
means for controlling pulse duration is arranged to
ascertain whether said predetermined percentage
of the operation has been completed within a pre-
determined time and to maintain said pulse until the
total pulse is of a first duration if said predetermined
percentage of the operation has been completed
within said predetermined time, or to maintain said
pulse until the total pulse is of a second duration if
said predetermined percentage of the operation
has not been completed within said predetermined
time.

4. A control system as claimed in claim 3 arranged to
ascertain whether said predetermined percentage
of the operation has been completed within 0.1 sec-
onds.

5. Acontrol system as claimed in claim 4 arranged to
maintain the pulse until the total pulse duration is
0.4 seconds if said predetermined percentage of
the operation has been completed within 0.1 sec-
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onds.

A control system as claimed in claims 4 or 5 ar-
ranged to maintain the pulse until the total pulse du-
ration is 0.7 seconds if said predetermined percent-
age of the operation has not been completed within
0.1 seconds.

A central locking arrangement for motor vehicles
and the like, comprising a plurality of locking mech-
anisms, a motor for operating each said locking
mechanism, and a control system according to any
preceding claim, the arrangement further compris-
ing means for indicating to said control system that
a predetermined percentage of a lock/unlock oper-
ation has been completed.

A central locking arrangement as claimed in claim
7 wherein the means for indicating to the control
system that a predetermined percentage of a lock/
unlock operation has been completed, comprises
50% stroke switch associated with the motor, the
switch being arranged to send a signal indicative
that 50% of the lock/unlock operation has been
completed tothe control system via a feedback con-
nection.

A control system substantially as herein described
with reference to the accompanying drawings.

A central locking arrangement for vehicles and the
like substantially as herein described with reference
to the accompanying drawings.
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