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Description

[0001] This invention relates to latch arrangements for
closures such as automotive doors and tailgate locks,
and is particularly, although not exclusively, useful with
electronic central locking systems for vehicles.

[0002] Electronic central locking systems are well
known, and a typical such system is disclosed for exam-
plein GB-A-2167482; animprovement is disclosed in our
PCT publication WO97/28338. These systems provide
central control of the locking and unlocking of vehicle
doors and other closures such as tailgates, bonnets and
petrol caps, amongst other vehicle functions such as
lights. They interact mechanically with the conventional
locking mechanisms which usually comprise, for each
door, an external key mechanism and an internal door
locking knob. Interior and exterior door handles are ren-
dered inoperable or neutral by such locking mechanisms.
[0003] Vehicle door latches are disclosed for example
in our own applications WO97/19242 entitled "Latch and
Latch Actuator Arrangements”, W097/19243 entitled
"Latch Arrangement suitable for an Automobile Door"
and WQ097/28337 entitled "Latch Actuator Arrangement".
An electric motor incorporated within the latch, and usu-
ally controlled by the central locking arrangement, drives
a mechanism for unlocking and locking the latch. A prob-
lem with door latches manufactured in accordance with
other patent publications, such as EP-A-397966 (Roltra-
Morese Spa) and GB-A-2221719 (Kiekert GmbH & Co
Kommanditgesellschaft) has been size, weight and com-
plexity.

[0004] Further, whilstmechanisms for using an electric
motor to complete the closure of a partially-closed door
are known as such, for example from US-A-5423582
(Kiekert GmbH & Co Kommanditgesellschaft), and sys-
tems for using an electric motor to release the latch and
allow the door to open are also known, for example from
EP-A-625625 (General Motors Corporation) which dis-
closes power-assisted door opening and closing, none
of these prior systems has been hitherto capable of in-
tegration with electronic central locking.

[0005] To illustrate the possible saving in the number
of latch components required to be assembled in manu-
facture, it can be seen for example from EP-A-743413
(Rockwell Light Vehicle Systems (UK) Limited) entitled
"Vehicle Door Latch Assembly" that a very large number
of components is typically required in a vehicle door latch.
The present embodiments reduce significantly the
number of components, by simplifying the mechanical
operation of the latch and its interaction with electric mo-
tor drive.

[0006] It is an important security feature that all elec-
trically-operated drive systems, such as locking and door
opening or closing, can be overridden by corresponding
manual mechanical drive, as appropriate, in case of elec-
trical malfunction or jamming.

[0007] Existing door latches for vehicles generally in-
clude components within a housing, and components ex-
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tending outside the housing which make the arrangement
bulky. As shown for example in Kiekert US Patent No.
5419597, the levers which cause the latch to release and
the door to open, and which are connected to door han-
dles by cables, generally project from the latch housing.
We have discovered thatitis possible to simplify the latch
arrangement and to accommodate door handle-operated
levers inside the latch housing, by providing a common
axis of rotation for the latching pawl (sometimes denoted
by the general term "locking member"), the pawl release
lever connected to the door handle, and preferably also
a rotary coupling member for selectively coupling the
pawl release lever to the pawl.

[0008] Door latches typically comprise housings to
which components are permanently riveted, so that the
door latch cannot be disassembled non-destructively.
[0009] Insome door latch arrangements incorporating
electrically-powered actuation members for locking and
unlocking, locking and unlocking is temporarily blocked
if one of the door handles is pulled, but is unblocked once
the handle is released. It then becomes necessary to
repeat the actuation for locking or unlocking. In order to
overcome this problem, an embodiment enables such
actuation to be continued fully to completion once the
handle has been released, without the need to repeat
the actuation.

[0010] Automotive key mechanisms typically provide
a rotational output drive, for example through a spindle
on the axis of rotation, or a radial arm connected to the
spindle. In order to make latch assemblies more compact
and simple, we have found that it is desirable to convert
such rotary motion to a linear motion for the driving of
the appropriate linear actuator within the latch arrange-
ment, for locking and unlocking.

[0011] Inorder to couple electric motor drive to various
appropriate actuation members within the latch assem-
bly, for door opening and/or closing and/or for locking
and unlocking or other functions such as child-safety
locking, we have discovered that a rotary indexing mech-
anismiis particularly useful, in which there is resilient cou-
pling between formations in the driving actuators and for-
mations on the rotary indexing mechanism. The resil-
ience of this coupling allows the continued rotation of the
indexing mechanism past the actuator once actuation
has been completed over a phase of rotation of the in-
dexing mechanism, and prevents jamming. It also sim-
plifies the mechanical arrangement, by allowing position-
al tolerance.

[0012] Electric door opening, i.e electrically-driven re-
lease of the latching mechanism enable the door to open.
Selective coupling of interior or exterior door handles, for
example, to the door opening mechanism of the latch
arrangement, under the control of a common electric mo-
tor are described. This is particularly advantageous as it
provides electric control independently of each door han-
dle, and thereby avoids the need to use a mechanical
control for child-safety locking. .

[0013] Some existing door latch arrangements provide
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for so-called panic door opening, by which the door can
be unlocked by the operation of the interior door handle
without the need to lift the interior door knob. The door
then remains unlocked to ensure that the door can be
opened by the exterior door handle. This prevents inad-
vertent locking out of the vehicle by the occupant. Usu-
ally, the door latch will be unlocked when the vehicle is
in motion, but there may be circumstances in which it is
locked with the vehicle stationary or even moving.
[0014] A particularly important invention is the combi-
nation of electric locking and electric door latch release
(door opening) using a common electric motor. This pro-
vided by the invention as defined in claim 1.

[0015] Latch arrangements typically comprise a latch
bolt, for engaging a fixed striker in the door frame, and a
latching pawl for releasably holding the latch bolt so as
to latch the bolt. Electric door opening can then be
achieved by actuating the latching pawl. We have dis-
covered a particularly beneficial arrangement for electri-
cal door latch release and door opening, using a linear
actuator acting directly on the latch pawl, this arrange-
ment allowing independent door opening by external me-
chanical means such as the door handle.

[0016] An alternative beneficial arrangement for elec-
trical door latch release on manual door opening, using
a rotary actuator acting directly on the latch pawl, is de-
fined in another embodiment.

[0017] Electrically-powered door closing requires ap-
plication of the drive to the latch bolt which then pulls on
the fixed striker to draw the door to its fully closed position.
We have found that a particularly beneficial arrangement
is to have a rotary actuator, under electric power, acting
on the latch bolt. Preferably, the arrangement also pro-
vides door opening, i.e. the same electrical drive, and
preferably the same rotary actuator, is used to release
the latch pawl to allow the door to open.

[0018] As a beneficial alternative to the arrangement
using a rotary actuator, also provides a linear actuator
acting directly on the latch bolt, again with optional door
opening.

[0019] With all of these arrangements, there is prefer-
ably a full mechanical override of any electrical function,
i.e. mechanical actuation is independent.

[0020] As mentioned above, cables, typically Bowden
cables, are used to link the latching arrangement with
door handles and key mechanisms and the like. Conven-
tional means for coupling cable ends to actuator arms
comprise special formations on the arms for engaging a
cylindrical nipple at the end of the cable. We have found
that it is not necessary to provide specially-moulded ac-
tuator arms for retaining cable nipples, and an embodi-
ment enables the use of a simple planar blank to form
the appropriate actuator arm. A flange at the end of the
blank is folded over to define an appropriate formation
for receiving and retaining the nipple whilst still allowing
it to rotate freely.

[0021] In order that this may be better understood, the
preferred embodiments thereof will now be described,
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by way of example only, with reference to the accompa-
nying drawings, in which common reference numerals
are intended to denote identical or equivalent parts
throughout, Fig. 39 to Figure 50 relate to embodiments
not covered by the claimed invention.

Figure 1 is a schematic diagram of a car with central
locking;

Figure 2 is a schematic diagram of a car door and
part of the frame;

Figure 3 is a schematic block diagram of a central
locking system and of one of the latch arrangements;
Figure 4 corresponds to Figure 1 of our PCT Appli-
cation No. W0O97/28338 mentioned above, and is a
schematic wiring diagram of an electronic central
locking system for a motor vehicle;

Figure 5 is a view from one side of a mechanically-
driven switch arrangement forming part of a latch
arrangement for a car door;

Figure 6 is a schematic plan view of a cam assembly
forming part of the arrangement of Figure 5;

Figure 7 is a schematic circuit diagram of the motor
control circuit including the switches shown in Figure
5;

Figure 8 is a schematic circuit diagram correspond-
ing to Figure 7, but additionally including a relay
switch for door opening control;

Figure 9 shows an electric door opening mechanism;
Figure 10 shows an alternative electrical door open-
ing mechanism;

Figure 11 shows an electrical door opening and clos-
ing mechanism;

Figure 12 shows an electrical door opening and clos-
ing mechanism;

Figure 13 shows a further electrical door opening
and closing mechanism;

Figure 14 shows a variant of the electrical door open-
ing and closing mechanism of Figure 13;

Figure 15 shows an electrical door opening mecha-
nism, as a variant of Figure 10;

Figure 16 shows an electrical door opening and clos-
ing arrangement as a variant of Figure 13;

Figure 17 shows a further electrical door opening
and closing mechanism;

Figure 18 shows a further electrical door opening
and closing mechanism, using a rotary indexing and
driving mechanism;

Figure 18a shows a door opening arrangement in-
tegrated with electrical locking;

Figure 18b shows an electrical door opening and
closing mechanism, using a bi-directional rotary driv-
ing and indexing arrangement;

Figure 19 shows a latch arrangement with a rotary
driving and indexing mechanism for electrical door
opening and closing, also enabling powered door
opening;

Figure 20 is a partial view of two of the components
of Figure 19;



5 EP 1 518 982 B1 6

Figure 21 is a simplified view of two of the compo-
nents of Figure 19, but in which the motor gearing is
modified;

Figure 22 shows an electrical door opening and clos-
ing mechanism, as a variant of Figure 16;

Figure 23 shows a further door opening arrange-
ment;

Figure 24 shows a compact latch arrangement within
a housing suitable for vehicle doors, with electric
locking;

Figure 25 shows a latch arrangement for the selec-
tive electrical locking of a door with two door handle
mechanisms and an interior door knob;

Figure 26 shows a variation of the latch arrangement
of Figure 25;

Figure 26A is a schematic partial enlarged end view
from the right of the arrangement of Figure 26;
Figure 27 shows a door handle lever of the type
shown in Figures 25 and 26 and illustrates how the
actuation of the mechanism towards its unlocked,
handling-coupling position is continued automatical-
ly even after it has been blocked temporarily by the
door handle being actuated;

Figure 28 illustrates an alternative form of rotary cou-
plingmember for the arrangements shown in Figures
25 and 26;

Figure 29 illustrates the use of an electric motor for
actuating a child-safety arrangement, in a latch ar-
rangement of the type shown in Figures 25 and 26;
Figure 30 shows an integrated electrical door open-
ing and closing, and central locking arrangement,
using a common electrical motor,

Figure 31 shows the use of a rotary indexing and
driving mechanism for three separate actuation func-
tions in a latching arrangement;

Figure 32 shows a variation of the arrangement of
Figure 31, for four independent actuation mecha-
nisms;

Figure 33 shows the use of a rotary indexing and
driving mechanism for the independent actuation of
locking and door opening, suitable specially for use
with a tailgate or boot latch;

Figure 34 shows the use of a rotary indexing and
driving mechanism for driving two linear actuators
selectively, for example those shown in Figures 25
and 26;

Figure 35 illustrates a possible form of resilient cou-
pling between an actuation member and a rotary
drive member, useful forexample in the arrangement
of Figure 25;

Figure 36 shows an alternative form of resilient cou-
pling between a rotary drive member and an actua-
tion member;

Figure 37 shows an alternative resilient coupling ar-
rangement suitable for use in the arrangement of
Figure 36;

Figure 38 shows an alternative form of selective cou-
pling between two actuators and a rotary indexing
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and driving mechanism;

Figure 39 shows schematically a disc for converting
the rotary movement of a key mechanism into the
linear movement of two independent actuators so
that the actuators move in opposite directions and
reciprocate;

Figure 40 shows an alternative to the disc of Figure
39, in which the actuators are made to reciprocate
together in the same direction;

Figure 41 is a side view of the disc of Figure 39 also
showing the ends of the actuators; and

Figure 42 is a view corresponding to Figure 41 for
the disc of Figure 40;

Figure 43 shows part of a key mechanism having a
rotary output drive disc of the type shown in Figures
39-42;

Figure 44 shows schematically a rotary output spin-
dle of a cylinder key mechanism, with a radial arm;
Figure 44a shows one form of coupling between the
rotary output of the key mechanism of Figure 44 to
a pair of linear actuators, for reciprocating motion in
the same direction;

Figure 44b shows an arrangement corresponding to
Figure 44a, but in which the linear actuators move
in opposite directions;

Figure 44c shows an alternative form of rotary output
drive of a key mechanism and a rotary to linear con-
verter arrangement for driving a linear actuator;
Figure 45 shows a double locking arrangement for
a key mechanism and an interior door knob, suitable
for use with any of the latch arrangements described
in relation to the other drawings, for example Figures
25 and 26;

Figure 46 illustrates an actuation plate formed from
a planar blank with an end arrangement for connect-
ing to a cable, and a method of formation of such an
arrangement;

Figure 47 shows part of a latch arrangement of the
type shown in the other drawings, with a single hous-
ing which is disassemblable non-destructively;
Figure 48 shows how a single key mechanism can
be arranged to operate two separate locks in differ-
ent parts of a vehicle;

Figure 49illustrates a clutch mechanism for the elec-
trical drive for example to a door opening and closing
mechanism;

and Figure 50 is a perspective view of a clutch-ac-
tuating lever of the clutch mechanism shown in Fig-
ure 49.

Motor Vehicle with Central Locking

[0022] Figures 1 and 2 illustrate a conventional ar-
rangement for locking vehicle doors and other closures.
Latches L1 to L4 are bolted on to each of the four pas-
senger doors, latch L5 on to the tailgate (boot) and latch
L6 to the petrol locking cap. The vehicle battery is con-
nected to a central electronic control system 90 which in
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turn is connected by electric cabling (not shown) to the
latches.

[0023] As shown in Figure 2, each door has interior
and exterior handles, a key mechanism, usually in the
form of a cylindrical key mechanism, and an interior door
knob which is constrained to move linearly between an
unlocked position, at which the knob projects from the
door frame, and a locked position, at which it projects
only slightly from the door frame. A striker, in the form of
a cylindrical bar, is fixed vertically in the door frame. The
door latch arrangement L1 is bolted to the door such that
a latch bolt, described in more detail below, engages the
striker to hold the door in its closed position. A door has
a resiliently-deformable seal (not shown) which is de-
formed as the door closes against the frame, and which
causes the door to open as soon as the striker is released
by the latch bolt. However, even in the absence of such
a seal, the latch bolt is normally spring biased to the open
position so that it opens the door.

[0024] The functionofthelatchL1isdescribedingreat-
er detail with reference to Figure 3, which also shows the
central electronic control unit 90 and car battery to which
itis connected by an electric cable. The striker 10 is also
shown, partially surrounded by the jaw of the latch bolt
11. A latching pawl 20 engages an edge of the latch bolt
in order selectively to latch it fully or to half-latch it, in a
conventional manner. The pawl is rotated under the con-
trol of various coupling members which are linked re-
spectively to the exterior and interior handles, interior
door knob (where provided) and mechanical child-safety
lock control (where provided). An electric motor 70 is con-
trolled by the central electronic control unit 90 in accord-
ance with the rotary position of the latch bolt 11, which
is sensed, as described below with reference to Figures
5 to 8, by position sensors and switches within the latch
L1.

[0025] This position sensing provides the necessary
information for the control of most electrical functions
connected with door locking, closing and opening, and,
although not always specified in the following description,
it is included in most latch arrangements.

[0026] The electric motor is controlled to operate the
pawl to release the latch bolt, for electrical door opening.
Itis also controlled to selectively couple the exterior han-
dles and knobs to operate the pawl appropriately. How-
ever, in some arrangements, separate electric motors
may be provided for this purpose, depending on design
requirements and space availability.

[0027] The central electronic control circuit 90 is shown
in Figure 4, together with the electric motors shown as A
for the four doors and the tailgate and filler (petrol) cap
catch; also for the engine compartment catch (bonnet
catch). Inthis example, the interior lock is operated simply
by an electric switch R6, avoiding the need for an interior
door knob, although such a knob could also be provided.
The function of this circuit need not be described in detail
here, butis described more fully in WO97/28338, referred
to above.
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[0028] The electrical control system will now be de-
scribed with reference to Figures 5 to 8. In accordance
with the invention, there is mechanical position-sensing
using microswitches, which alternates the polarity of the
electricity supply to the motor, corresponding to the re-
ciprocating motion of the body being driven by the motor,
in this case the latch bolt 11. This mechanically-respon-
sive power supply can also be operated together with
electronic control through a relay switch, for initiating door
opening, as will be described below with reference to
Figure 8.

[0029] As shown in Figure 5, a camming member 101
is arranged for pivotal motion about the same axis 15 as
the latch bolt 11, and it is driven by means of a projection
140 engaging in arecess 141 in the latch bolt 11. As also
shown in Figure 5, the latch housing 100 has three par-
allel layers, and these three layers are rigidly intercon-
nected by means of a hinge on the axis 15, serving both
the camming member 101 and the latch bolt 11. The cam-
ming member 101 is capable of sliding upwards and
downwards on its pivot axis, to allow cam-following mi-
croswitch actuators 111,121 and 131 to follow rectangu-
lar cam tracks C, B, A respectively shown in Figure 6.
The camming member 101 is biased by a spiral spring
19, upwardsin Figure 5, and downwards, shown by arrow
191, in Figure 6. A bank of three microswitches 110, 120,
130 is connected rigidly to the latch housing 100, so that
the corresponding microswitch actuators ride along their
respective rectangular cam tracks.

[0030] The face of the camming member 101 which
faces the bank of microswitches is shown, to an enlarged
scale, in Figure 6. Unshaded portions of each cam track
are the deepest, as represented by line 102 in Figure 4;
heavily shaded areas in Figure 6 represent a shallow
floor to the camtrack, as represented by line 103 in Figure
5. Ramps from the deeper to the shallower areas are
shown by shading of an intermediate density in Figure
6. The respective rectangular cam tracks are defined by
rectangular walls as shown, and by central walls 104,
105 and 106. The pin-shaped microswitch actuators
111,121, and 131 are represented as circles in Figure 6,
at position indicative of their motion along the respective
cam tracks. When the door is open, the microswitch ac-
tuators are at the top right hand comers of the cam tracks
shown in Figure 6. As the door begins to close, their rel-
ative positions move in the direction shown by Letter L,
tothe positions shown as A, B, C in Figure 6. At this point,
the door is fully closed.

[0031] A formation H, extending diagonally across the
middle cam track B, and continuous with the end face of
the middle wall 105, cams the entire cam assembly 101
upwards in Figure 6, against the spring bias, in the direc-
tion M, as the latch bolt 11 moves towards the door open
position. This is because of the sliding camming action
of pin 121 on step H. Continued motion in the direction
K brings the microswitch actuators back to position F, at
which point the spring force 191 returns them to the top
right hand comer as shown in Figure 6, with the cam
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assembly moving in direction N. The ramps E cause the
cam actuators to be depressed into the respective mi-
croswitches, to change the microswitches from "off" to
"on". Abrupt steps H allow the microswitch actuators to
spring out again, turning the microswitches off.

[0032] The motor control will now be described with
reference to Figures 7 and 8, which show alternative ar-
rangements of the circuitry. In a motor vehicle, each door
is controlled by its own motor 70, and each door has a
red hazard light 80 to warn motorists that the door is
open. The vehicle has a central electronic control circuit
90, with integrated stall current sensor circuitry 91, of a
conventional type. First microswitch 110 controls the
switching of the door hazard light 80. Second microswitch
120 provides power of one polarity to the motor, appro-
priate for door closing control. Third microswitch 130 sup-
plies power at the opposite polarity to the motor, appro-
priate for door opening control. The mechanical arrange-
ment of Figures 5 and 6 ensures correct sequencing of
these microswitches. Using conventional notation, NO
represents the normally open terminal, NC represents
the normally closed terminal, and C represents the com-
mon terminal. With the door closed, the microswitch ac-
tuators are at positions A, B and C in Figure 6, and all
microswitches are off. Movement towards the opening
position causes motion of the microswitch actuators in
the arrow K of Figure 6, and after a small neutral move-
ment, microswitch 130 is switched on, as actuator 131
rides up the ramp E. This provides power assisted door
opening. Whilst the door is being opened, the door hazard
light control microswitch comes on, as actuator 111 rides
up its own ramp. When the door has reached the end of
the power assisted motion, the door opening microswitch
130is switched off, and only the door hazard light remains
on. As the door is reclosed, the door closing control mi-
croswitch is immediately switched on, as the actuator
121 rides up its ramp from line F of Figure 6. During door
closure, the hazard light is switched off.

[0033] When fully closed, the door closing control mi-
croswitch 120 switches off, as actuator 121 drops down
the step at line G in Figure 6.

[0034] Itis preferred that door opening be initiated un-
der central electronic control, and this is provided by the
relay switch 140 of Figure 8. A signal from the central
electronic control circuitry 90, along lines 150, switches
on the relay 140 to power the motor, and remains on for
a sufficient period to move the mechanical arrangement
to the point at which the third microswitch 130 switches
on. The relay switch will then switch off, or time out.
[0035] The stall current sensor circuitry 91 need not
be described in detail. In this example, itis a circuit break-
er which provides over current protection, and is manu-
ally re-settable when tripped. current sensing of the drive
motor current takes place in its ground return path, and
current sensing is effected by means of a resistor, whose
voltage is amplified by an appropriate integrated differ-
ential amplifier. A second amplifier determines the volt-
age difference between the resistance value and the val-
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ue of areference voltage, provided by a temperature sta-
ble diode. The second differential amplifier acts as a com-
parator, providing logic level conversion, and outputting
a stall signal.

[0036] Remote control transmitters are conventionally
provided to control the central locking system, for exam-
ple to unlock or lock the car from outside. The same com-
mand can be used by the central control system to open
the doors, or specific doors, by remote control. However,
the same type of remote control may be adapted, in ac-
cordance with one of the inventions, to operate electrical
child-safety locking.

[0037] The central electronic control circuitry prefera-
bly received inputs from sensors, some of which are
placed inside the latch to determine the positions of pawl,
the latch bolt, and pawl actuator, or any other part of the
latch mechanism. Some other sensors are preferably
placed elsewhere in the vehicle, for example to monitor
the state of the car engine. For example, the current en-
ergising the drive motor can be cut off, by the central
electronic control circuitry 90, when the engine has been
started and the car is in motion. This safe guards against
accidental electrical door opening. As a further example,
if the door is jammed and the motor drive is stalled, the
currentsensor circuitry 91 sends a message to the central
electronic control circuitry 90 which cuts the current en-
ergising the motor until it detects certain predetermined
favourable conditions, for example the release of the door
handle and the moving of the door to a certain position
manually.

[0038] The specific arrangements described above in
the context of a motor vehicle provide significant cost
benefits. By incorporating the switches in the latch hous-
ing, this minimises the length of wiring, and in fact it is
possible to reduce the necessary wiring to just the two
wires shown in Figure 7, or the four wires 150, 151 and
152 shown in Figure 8, linking the door latch with the
central control. By integrating the door hazard light with
the door latch, for example by having a simple plug-in
lamp, this minimises wiring and assembly costs. The in-
tegrated arrangement of the door opening and door clos-
ing microswitches, arranged in the same bank, is the
most efficient arrangement, and minimises wiring.

Electrical Door Opening and/or Closing

[0039] The operation of the latch bolt and pawl in re-
lation to the movement of the door is described below
with reference to Figures 19 to 21, and also in the pub-
lished patent specifications referred to above.

[0040] As shown in Figure 9, a latch bolt 11, closable
around a striker 10, has notches 13 and 14 respectively
for full-latch and half-latch detention of the pawl 20. The
latch bolt 11 is spring biased clockwise to the open po-
sition, and the pawl 20 is spring biased anti-clockwise
(B5) to the latching position at which the latch bolt is
latched. An electric motor 70 has a rotary output with
crown and bevel gearing to a rotary output drive 50 which
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is arranged to rotate in the direction D1 so that its eccen-
trically-located projecting pin 30 abuts against the pawl
20 to move it in direction D2 to its unlatching position.
Upon continued rotation in direction D1, the pin 30 allows
the pawl 20 to spring back in direction D5, to latch the
latch bolt once again after the door has been closed.
[0041] The pin 30 is returned to its original neutral po-
sition Np, as shown in Figure 9, either by the force of the
pawl 20 returning to its latching position, or else under
the reverse drive of the electric motor 70. It is then ready,
in its neutral position, for a further door-opening actua-
tion.

[0042] Obviously alternative outputdrive couplings are
possible, for example screw gears or spur gears. Further,
the pin 30 could be replaced with any form of cam ar-
rangement for abutting against a pawl.

[0043] In this arrangement, the door is opened, once
the pawl has moved to its unlatching position, under the
force of the resiliently-deformed door seal. The spring
bias of the latch bolt 11 also contributes to the opening
of the door.

[0044] An alternative form of door opening arrange-
ment is shown in Figure 10. The electric motor 70 output
drive takes the form of a rack and pinion arrangement 31
producing linear drive in the direction D1, with part of the
rack abutting against the pawl 20. Once the latch bolt
has been electrically sensed to have moved to its fully
unlatched position, the electric motor is either switched
off, or else powered in the reverse direction, to bring the
rack 31 back to its neutral position as shown in Figure
10. When it is switched off, the rack remains in its door-
opening position until the door is shut. Shutting the door
causes the pawl to rotate to its latch engaging position,
simultaneously driving the rack back to its neutral posi-
tion. This is assisted by the spring biasing of the pawl 20.
[0045] The sensing of the position of the latch bolt also
of course applies to the arrangement of Figure 9, for ei-
ther switching off or reverse powering of the electric mo-
tor.

[0046] The arrangements of Figures 9 and 10 are suit-
able for vehicle side doors. Tailgate and boot latch bolts
differ from that illustrated, in that they normally only one
notch 13, for fully latching the bolt. Again, various alter-
native gearing arrangements would of course be possi-
ble.

[0047] The latch arrangement shown in Figure 11 pro-
vides for powered door closing as well as electric door
opening. Thus it is an opening and closing mechanism,
powered by the same electric motor 70. The electric mo-
tor drives a rotary indexing and driving member 50 se-
lectively in either direction, D1 or D4. Its neutral position
Np, shown in Figure 11, corresponds to the position at
which its pin 34 is free of the door latch 11. The indexing
and driving member 50 is rotationally biased towards its
neutral position by a torsion spring 36 mounted co-axially
with the member 50, and constrained by a bar 35 fixed
to the latch housing. The torsion spring 36 has two limbs
33a and 33b which engage opposite side surfaces of the
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projecting pin 34. Thus as the member 50 is driven clock-
wise in direction D1, pin 34 drives limb 33a of the spring
which then causes the member 50 to return in the oppo-
site direction to the neutral position. Correspondingly, an-
ti-clockwise movement D4 causes pin 34 to displace limb
33b of the spring, which again returns the member 50.
[0048] In this example, the unlatching or release of the
pawl 20 is achieved indirectly through an actuation plate
38 pivotally connected at 40 to the pawl 20, and coupled
to the rotary indexing and driving mechanism 50 by
means of an arcuate slot 39 and a projecting pin 32 of
the member 50. The arcuate slot 39 of the actuation plate
38 is cocentric with the rotary member 50, and its function
is to allow relative rotation of the rotary member 50 for
approximately 70° in the clockwise direction D1, for door
closing, without interference.

[0049] Anextensionarm 37 of the latch bolt 11 projects
over the rotary indexing and driving member 50 for se-
lective engagement with the pin 34. To close the door,
the pin 34 is driven clockwise in direction D1 to the po-
sition A which the latch bolt 11 will have reached as a
result of partial closure of the door manually. Completion
of door closing is achieved by pin 34 abutting against
extension 37 and driving it in the direction D3 to its fully
latched position B. Once the latch bolt is electrically
sensed to be fully latched, the motor is switched off and
the rotary member 50 is returned by the spring 36 to its
neutral position Np.

[0050] To open the door electrically, the motor drives
the pin 34 anti-clockwise in direction D4, causing the pin
32 immediately to pull the end of the slot 39, thus to pull
the pawl 20 in the direction D5 to unlatch it in direction
D6. The latch bolt then springs open in the direction D7
as the door moves away from the frame in direction D8.
Once the latch bolt has electrically been sensed to have
reached its fully unlatched position, the motor is switched
off, and rotary member 50 springs back to its neutral po-
sition Np.

[0051] The electrical position sensors are placed suit-
ably in the latch so that, for example, when the pawl 20
is actuated to its unlatching position, it is prevented from
falling into its half-latched position in notch 14.

[0052] This arrangement is capable of being accom-
modated in a single housing which is compact and simple
to produce, improving on sound proofing and reducing
manufacturing costs.

[0053] The latch arrangement of Figure 12 is a variant
of that of Figure 11, for door opening and closing. In this
example, the actuator plate 41, which replaces plate 38,
is arranged to slide over the pivot axis 43 of the rotary
indexing and driving member 50; it has a slot 45 which
guides it over the pivot 43. The actuation plate 41 has an
end flange 44A depending downwardly for abutting en-
gagement with the pin 34 of the rotary member 50. The
actuator plate 41 is capable of sliding between positions
C and CA1, corresponding to the latched and unlatched
positions respectively of the pawl 20.

[0054] Door closing is caused by rotating the pin 34
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clockwise in direction D3 to abut against the latch bolt
extension 37 at A and drive it to position A1. After a slight
overtravel beyond point A1, the cam pin 34 becomes free
from the latch bolt whilst rotating in the direction D3 to-
wards a second neutral position Np2. Thus the first neu-
tral position Np1 is located just before the cam pin 34
engages the latch bolt extension 37. The second neutral
position Np2 is located at a point just past A1 but before
it can engage the flange 44A. Once freed from the latch
bolt, the cam pin 34 stops at its second neutral position
Np2, by a resiliently deformable means such as a spring
(not shown), after the motor has been switched off under
the control of a suitable electrical position sensor (not
shown). The motor may also be stopped at the second
neutral position by means of a controlled powering of the
motor in the reverse direction.

[0055] To open the door electrically the motor is pow-
ered to drive the cam pin from its neutral position 34B in
direction D3 to the point 34C at which it abuts the actuator
plate 41 to the point C1 at which the flange reaches the
position 44B in direction D7. This causes the pawl to ro-
tate in direction D4 to its fully unlatched position which
allows the latch bolt to rotate in direction D5 whilst simul-
taneously moving away from the striker in direction D6.
The cam pin 34 continues in the same direction to its first
neutral point Np1.

[0056] Ateither neutral position, the latch bolt and pawl
are completely free to be actuated manually, in a con-
ventional manner, between their latched and unlatched
positions. Thus conventional mechanical operation is in-
terrupted only during electrical door opening and closing.
This provides complete mechanical override as a safety
measure against electrical dysfunction.

[0057] Incontrasttothe arrangement of Figure 11, the
rotary indexing and driving member 50 rotates uni-direc-
tionally, although its motion may be braked or partially
reversed by reversed electrical drive.

[0058] The arrangement of Figure 12 has the advan-
tages of compactness and sound proofing associated
with the arrangement of Figure 11.

[0059] A variantis shown in Figure 13, providing elec-
trical door opening and closing using the same electrical
drive motor 70. In this example, the rotary output drive
at 50 is converted to linear motion by a rack and pinion
gear. Therack 56 is formed integrally with a shuttle which
has an end abutment surface 55 for engaging the latch
bolt extension 37. At the other end, the rack is connected
at 57 to a coil spring 58 mounted on the frame 59 of the
latch housing, for compression and tension. The spring
serves to return the shuttle to a neutral position Np and
also to absorb shock and reduce noise.

[0060] The shuttle 56 is connected drivingly to an ac-
tuator plate 52 by a pin 54 riding in a slot 53, such that
the shuttle is capable of driving the latch bolt for door
closing without interference. The actuator plate 52 is piv-
otally connected at 51 to the pawl 20.

[0061] As with the arrangements of Figures 11 and 12,
the electric drive mechanism is isolated from the conven-
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tional mechanical latch operation, by which a door handle
operates the pawl, when it is at its neutral position Np.
[0062] Thus to open the door the shuttle 56 is driven
from its neutral position to its extreme position P1 in di-
rection D3, after which the electric motor is switched off
and it returns to its neutral position. Electrical door open-
ing is achieved by driving the shuttle in the opposite di-
rection D5, from the neutral position to the second ex-
treme position P2, which pulls the actuation plate 52 and
releases the pawl.

[0063] This arrangement uses a potentially smaller
drive motor, due to the greater gearing ratio.

[0064] A further modification of the door opening and
closing mechanism is shown in Figure 14. Instead of the
rack and pinion arrangement, a linear shuttle 71 is driven
in either linear direction by the cam pin 34 of the rotary
indexing and driving member 50, in direction D1 or D2
as the case may be. The cam pin 34 rides against a cam
74 fixed to the shuttle 71, so that drive is effected over a
limited angular range or phase, for example about 40°,
of rotation of the rotary member 50. Once again, the shut-
tle 71 is biased towards its neutral position by a tension-
compression spring 72 mounted to a frame 73. The shut-
tle has an end formation 78 which drivingly abuts against
the latch bolt extension 37 to move it from position A to
position B. For electrical door opening, an actuator plate
77 corresponding to plate 52 is provided to link the shuttle
71 with the pawl 20. As with the arrangement of Figure
13, a pin 75 on the shuttle slides within a groove 76 of
the actuator plate 77.

[0065] The arrangement of Figure 14 has the addition-
al advantage of adaptability, and it provides for an easier
movement of the drive gear to its neutral position in the
event that electrical actuation is prematurely interrupted.
[0066] An alternative arrangement for electrical door
openingis shownin Figure 15. In this example, the shuttle
83, which is again constrained to move linearly, is driven
from the electric motor 70 by means of leadscrew gearing
taking the form of screw 81 and internally-threaded nut
82. The leadscrew 81 is driven by bevel gearing 80 from
the rotary output drive. Once again, the shuttle is spring
biased to its neutral position by a tension-compression
spring 86. The slot 84 which couples to the pin 85 of the
pawl 20 gives sufficient freedom to allow for independent
mechanical door opening, as before. In this example,
there is no provision for door closing, although of course
this arrangement could be incorporated in the door clos-
ing arrangements of Figures 12 and 13 for example. The
arrangement is simplified, and provides for just one neu-
tral position A and one actuated position B of the shuttle
83.

[0067] This arrangement has the further advantage of
complete independence of the mechanical door opening
and closing from the electrical arrangement, at all stages
of electrical door opening. It also has the advantages of
enabling use with a relatively small motor, due to the high
gearing ratio, and is extremely adaptable and simple. As
before, the compression-tension spring provides an anti-
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backlash arrangementwhich reduces noise by absorbing
the inertia of the mechanism after the motor has been
switched off; this also prolongs the life of the drive mech-
anism.

[0068] A further variation of the door opening and clos-
ing mechanism is shown in Figure 16. The shuttle 95 in
this example is driven linearly by a leadscrew 96 between
two spaced tension springs 97 and 98 which are mounted
on the leadscrew 96 between fixed brackets 99 and 200.
The leadscrew is driven by a bevel gear 80 powered by
the motor 70. The actuator plate 91 is again coupled to
the shuttle 95 by a pin 92 sliding in a slot 94, and the
shuttle 95 has an abutment surface at its end 93A which
moves between a neutral position 93B, position A, alower
position 93C, position C, at which the pawl is unlatched,
and an upper extreme position 93A, position B, at which
the latch bolt is completely closed.

[0069] Preferably, the nut 95, formed integrally with
the shuttle, and the screw 96, have their meshing teeth
cutat45°inrelation to the axis of rotation of the leadscrew
96, so that the shuttle can drive the leadscrew and vice-
versa. The means for constraining the nut 95 to move
linearly may take any suitable form, such as grooves and
rails (not shown) fixed to, or integral with, the latch hous-
ing (not shown).

[0070] The springs 97, 98 may be replaced by a single
spring capable of use as a compression or tension spring
coupled to the nut 95. It may also be a torsion spring
coupled to the drive gear.

[0071] As with previous arrangements, electrical posi-
tion sensing is employed to control the powering of the
electric motor. A current sensor may be incorporated with
the control electronics as an indicator that the latch bolt,
for example has reached its latching position, since only
overtravel beyond that point raises the current. Again,
polarity of the electrical drive may temporarily be re-
versed, to counteract the inertia of the moving compo-
nents.

[0072] This arrangement has advantages correspond-
ing to the advantages of the arrangements of Figures 14
and 15.

[0073] With any of the arrangements of Figures 9 to
16, a clutch mechanism may be provided in the rotary
output drive of the electric motor 70. A conventional cen-
trifugal clutch is preferred. This would eliminate any in-
ductive current generated in the motor when it is driven
by the mechanical components. It also helps to reduce
the load on the return springs which are used for bringing
the mechanism back to its neutral position after motor-
ised actuation.

[0074] A further modification of the previously-de-
scribed electrical door opening and closing latch arrange-
ments is shown in Figure 17. In this example, the actuator
plate 202 is connected pivotally at 203 to the pawl 20
near to the point of engagement with the latch bolt 11. It
therefore operates in the reverse direction, as there is no
lever action. This actuator plate 202 is constrained to
rotate about the pivot axis of the rotary indexing and driv-
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ing mechanism 50, or to move linearly in the actuation
direction D4, by virtue of an end fork with limbs 205 and
206 on either side of the pivot axis.

[0075] In this example, the cam pin 34 is replaced by
an arrangement of radial cams all integral with the rotary
mechanism 50 and arranged in two separate planes nor-
mal to the pivot axis. In a first plane, radial cam 207 is
arranged selectively to abut and drive the latch bolt ex-
tension 37. In aseparate plane, radial cams 209 and 208,
spaced by approximately by 100°, respectively engage
a depending lug 204 of the actuation plate 202 of the
door opening, and a W-shaped leaf spring 210 fixed to
the latch housing. The W-shaped spring 210 is a shock-
absorber for the cam 208 as it rides up either limb, and
locates it centrally. The spring 210 prevents backlash as
well as locating the arrangement in its neutral position
as shown.

[0076] To close the door, the rotary member 50 is driv-
en clockwise in direction D1 to drive cam 207 against the
latch bolt extension 37, as previously described. To open
the door electrically, the rotary member 50 is also driven
in direction D1 from its neutral position, to engage the
lug 204 to drive the actuator plate 202 in direction D4 to
unlatch the pawl.

[0077] Should electrical actuation be interrupted for
whatever reason, the drive gear is moved back to its neu-
tral position by means of a sliding spring (not shown)
coupled to the drive gear. This guarantees full mechan-
ical override, in the case of electrical malfunction.
[0078] The latch arrangement of Figure 18 importantly
illustrates the use of one electric motor 70, and one rotary
indexing and driving mechanism 50, to control independ-
ently the door opening and closing mechanism on the
one hand, and electric locking, on the other hand. The
door opening and closing mechanism involves a shuttle
215 constrained to move linearly, and coupled to a ten-
sion-compression spring 218, as previously described in
relation to Figure 14. The rotary member 50 has a single
cam pin 34 which is rotatable in either direction D1, D5
between two neutral positions Np1 and Np2, at which it
is retained respectively by W-shaped fixed springs 220
and 219. An actuation member 222 is constrained to
move linearly in either direction D11, D12 between posi-
tions C1 and C2, and it has the toggle lever 221 at its
end for engagement with the cam pin 34. The toggle lever
221 may be of the type illustrated and described below
with reference to Figure 35. It is mounted pivotally at the
end of the actuation member 222 and biased by a torsion
spring 223 to its neutral position normal to the length of
the actuation member. This arrangement enables the
cam pin 34 to abut drivingly against the toggle 221 to
drive the actuation member 222 in direction D11, but then
torelease it as it is resiliently deformed against the spring
torsion, to enable the cam pin 34 to continue its rotary
movement. In this example, it is capable of being driven
in either direction by the cam pin 34.

[0079] As with W-shaped spring 210 of Figure 17, the
springs 219, 220 have the function of absorbing rotary
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impact, as the pin rides up against the external limb of
the spring from either direction. The cam pin then moves
on to settle between the two outer limbs of the pin in the
central recess. This prevents accidental overrunning.
[0080] Electrical door locking and unlocking, using the
actuation member 222, is described below in greater de-
tail with reference to Figures 24, 26, 30 - 38. Briefly, it
interacts with a key mechanism and selectively unlocks
or locks the pawl 20 to prevent or allow actuation of door
handles or the like being transmitted to the pawl.
[0081] A variation of the door opening mechanism of
Figure 10, which also provides for electric locking and
unlocking under the control of the same electric motor
70, is shown in Figure 18A. In this example, a rack and
pinion arrangement integral with a linear shuttle drives
the pawl 20 by means of an abutment surface 231. The
pawl 20 has an extension lever 232 which is driven either
by the abutment surface 231, or else by a cable or other
link to the latch locking mechanism (not shown). A ten-
sion-compression spring 235 again biases the shulttle to-
wards a neutral position N.

[0082] For electric locking, the notch 234 in the shuttle
selectively engages with the end 1814 of a lever on 1810
pivoted at its centre 1812, and spring biased by a torsion
spring 1813 on the pivot axis 1812 towards the neutral
position as shown. The opposite limb 1811 engages in
a notch of an actuation member 300 capable of moving
in either direction D7, for locking and unlocking the latch.
[0083] Figure 18B shows a further arrangement for
door opening and closing, which is analogous to the ar-
rangement described below with reference to Figure 33.
The rotary member 50 acts directly on the pawl 20, which
has an extensionarm 20A, and on the latch bolt extension
37. The cam pin 30 is biased by spring 1802, located
around fixed lock 1801, to its neutral position N.

[0084] Door closing is effected by driving the cam pin
30 against the extension 37 at the position A towards B;
it is then impelled back to its neutral position N by the
spring. Driving the motor in the reverse direction, the cam
pin 30 moves in direction D2 to abut against the pawl
20A to release the latch bolt. Again, the cam pin 30 can
be returned to its neutral position, either electrically or by
the return spring.

[0085] The pawl 20 can alternatively be released man-
ually by externally operable means such as the handle
through a lever 246 and cable 245.

[0086] In this example, the distal end 20A of the pawl
20 is elevated by bending so that it can override the latch
bolt extension 37.

[0087] This particular arrangement enables a reduc-
tion in the drive torque and renders it more adaptable.

Door Opening and/or Closing under Electric Power

[0088] The arrangement of Figures 19-21 provides
electric door opening by which the pawl is first released
and then the latch bolt is driven under electric power to
ensure that it opens fully. The arrangement also provides
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for powered door closing, as with arrangements de-
scribed above.

[0089] With reference first to Figures 19 to 21 of the
drawings, a vehicle door closure arrangement comprises
a striker 10 connected to the door frame of a vehicle, and
a latch bolt 11 forming part of a latch arrangement sup-
ported on the edge of the vehicle door. Whilst the shape
of the latch bolt 11 in Figure 19 is special to the present
invention, its general function is conventional and need
not be described in detail here. The latch bolt 11 is mount-
ed pivotally at 15 for rotary motion as shown by arrow
18, driven by the relative motion 17 of the striker 10 in a
U-shaped notch 12 formed in the latch bolt 11. The latch
bolt 11 has two further notches 13, 14 formed in its pe-
riphery, for engagement with a locking pawl. 20. Notch
13 is for locking the latch bolt at a latching rotary position,
which retains the striker 10 and maintains closed the ve-
hicle door. The door is capable of being opened, towards
the right in Figure 1, by releasing the pawl 20 from its
locking position in notch 13, allowing the striker 10 to
drive the latch bolt 11 clockwise 18 under the camming
action of the indentation 12, until it is no longer detained
by the striker 10. However, if the locking pawl 20 is al-
lowed to engage the further notch 14, at a so-called half
latch position, then the door can be half latched, partially
open.

[0090] The locking pawl 20 is mounted pivotally at 21,
and pivot points 15 and 21 are both fixed to a latch hous-
ing (not shown). The pawl 20 has an end tooth 24 for
locking engagement in notches 13, 14. At the same end,
itis formed with a pin 23 on which there is pivotally mount-
ed a link arm 25 which is coupled to a door handle for
actuating the pawl. Lifting the door handle causes the
link arm 25 to move in the direction shown by arrow 26,
pulling the pawl 20 anticlockwise as shown by arrow 22,
and moving the pawl to its unlocking position (not shown).
[0091] In accordance with the present invention, the
latch bolt 11 is coupled drivingly to an electric drive motor
70, of the type commonly used for the central locking of
vehicle doors. This coupling arrangement, to be de-
scribed in greater detail below, also incorporates an ar-
rangement for releasing the pawl.

[0092] The motor 70 is coupled to the latch bolt 11
through gears 40, 50, 60. Gear 40, shown in isolation in
Figure 20, meshes at 45 with teeth 16 on the latch bolt
11. It is mounted for rotation about axis 42, which is
shared by the larger-diameter gear 50, shown in isolation
in Figure 21. Gear 50 is drivingly coupled to gear 40, with
60 degrees of rotary free play, by means of a pair of slots
52,53 in one of the plates of gear 50, through which slots
project a pair of driving pins 44, 43 connected to gear 40.
This 60° free play is important, in this embodiment, to
allow for proper sequencing of the pawl release and latch
bolt drive.

[0093] Rotary motion of gear 50 in the direction shown
by arrow 41 is controlled by its direct meshing engage-
ment with the spindle of the motor 70. In the embodiments
shown in Figure 19, this coupling is through the meshing
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of gear 71 on the motor spindle and teeth 62 on crown
gear 60, gear 60 being connected to a smaller-diameter
gear 61 which drives teeth 54 on gear 60. In the alterna-
tive embodiment shown in Figure 21, worm gear 72 is
driven directly by the motor spindle, and drives gear 50
directly.

[0094] One section of gear 50 has a U-shaped inden-
tation 51 which cams against a limb 33 projecting from
a hook 32 at the end of a pawl actuator 30. The actuator
30 is constrained by formations on the latch housing (not
shown) to reciprocate generally in the direction shown
by arrow 34 in Figure 19, so as to link mechanically with
pin 23 of the pawl 20. The upper end of the pawl actuator
30 is shaped as a dog leg with an extension formed with
a slot which surrounds the pin 23. This arrangement pro-
vides free play in the driving connection between the pawl
actuator 30 and pawl 20.

[0095] The operation of the power-assisted door latch
will now be described. It will be appreciated that the door
latch can be operated either mechanically, without motor
power, or else under motor power. This of course is an
important safety feature.

[0096] Powered operation will be described first. With
the door in its closed position, as shown in Figure 19, the
latch bolt 11 is at its latching position, and the locking
pawl 20 at its locking position. Pawl actuator 30 is en-
gaged by the gear 50. Upon receipt of a command to
open the door, from the central electronic control circuit
90, the motor 70 drives the gear 50 anticlockwise as
shown at 41. For the first 60° of rotation, the gear 40 will
remain stationary, and no attempt is made to rotate the
latch bolt 11. Otherwise, the latch and pawl would jam.
The indentation 51 pushes the pawl actuator 30 in the
direction of arrow 34, and this immediately pushes
against pin 23 and drives the pawl anticlockwise as
shown by arrow 22, to move it to its unlocking position.
Continued rotation of gear 50 cams out the extension 33
of the pawl actuator 30, so that it rests on the outer pe-
riphery of gear 50, and is temporarily prevented from re-
entering. Continued rotation past the first 60° causes the
walls of slots 52, 53 to engage the pins 44, 43 of the
smaller gear 40, which drives the latch bolt 11 in the di-
rection shown by arrow 18. With powered operation in
this way, half latching is deliberately prevented. Thus the
latch bolt is rotated so that notch 14 passes tooth 24, and
until the outer surface of latch bolt 11 engages tooth 24
the pawl 20, preventing re-entry of the pawl.

[0097] Electronic position sensors, to be described be-
low, cause the motor drive to switch off at the point that
the vehicle door is partially open, and has passed its un-
latched position. The door can then conveniently be
opened fully by the passenger or driver.

[0098] Driving the latch bolt 11 clockwise has the de-
sirable effect of pushing the door open, by reacting
against the striker 10. This accelerates opening move-
ment of the door, and such opening movement will con-
tinue until it is decelerated by friction in the door hinges,
by an amount dependent on the inclination of the vehicle.
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[0099] When the door is closed, it will reach the same
position, just beyond the half latch position, and will then
cause the electric motor to be switched on again, with
reverse polarity (to be described below). The motor then
provides power-assisted door closing, to ensure that the
door is properly closed and latched. Again, the half latch
position is not possible, with power assisted closing. As
the door commences full closure, anticlockwise rotation
of the latch bolt 11 accompanies clockwise rotation of
the smaller gear 40 together with the larger gear 50. After
the first phase of such rotation, the extension 33 of the
pawl actuator 30 translates back downwards. The free
play between the pawl actuator and the pawl 20 allows
the pawl 20 to ride over the slot 14 and into the slot 13,
under a clockwise spring bias (not shown), without jam-
ming. As the tooth 24 lodges in the slot 13, the arrange-
ment returns to the position shown in Figure 19.

[0100] Without power assist, the latch can be control-
led by the door handle through the link arm 25. The me-
chanical interactions remain, and opening and closing
the door causes rotation of the motor spindle, but this
simply provides a small amount of mechanical resist-
ance. Lifting the link arm 25 releases the pawil, allowing
the door to be opened, whereby the latch bolt 11 is turned
clockwise by the striker 10. Again, the pawl actuator 30
is released from engagement with the gear 50 until the
door is reclosed. It will also be appreciated that since the
mechanical sequence is the same, power assisted clos-
ing can follow non power assisted opening, and vice ver-
sa. When the latch is operated purely mechanically, it is
capable of lodging in the half latch position, with tooth 24
of pawl 20 in notch 14. This is an additional convenience
and safety feature.

[0101] A modification of the arrangement of Figures
10 and 18A, which provides door opening and closing,
is shown in Figure 22. As will be apparent, the abutment
surface 231 on the shuttle 233 drives the pawl by way of
its extension arm 232, moving it to position 232A. Con-
tinued motion in the same direction drives the latch bolt
extension 37 to its unlatched position 37A. As with the
arrangement of Figure 18A, the notch 234 engages a link
lever (1810 Figure 18A) for electrical locking and unlock-
ing.

[0102] An electric opening mechanism especially suit-
able for a boot or tailgate latch is shown in Figure 23.
The rotary output drive 50 of the motor 70 is coupled
rigidly with a leadscrew 240 which causes linear recip-
rocating movement of a shuttle block 242 which is inte-
mally threaded in a nut portion 243 and which has an
internal bore to receive the leadscrew 240. An end abut-
ment surface of the shuttle 242 engages and drives the
pawl 20 for door opening. As with other arrangements,
a portion 244 of the pawl is connected by a link 245 to
an external manual control such as a handle through a
lever 246, to enable the door to be opened provided first
the latch has been unlocked by a key mechanism, an
interior door knob or an electrical control (not shown).
The nut 243 and shuttle returns after each actuation to
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its neutral position, as shown, by at least one of the fol-
lowing mechanisms: a return spring acting on the nut; a
return nut acting on the pawl; and repowering the motor
so as to cause the nut to move in direction D6. The nut
243 is constrained to move linearly, by suitable means
such as rails fixed to the housing.

[0103] In an alternative arrangement, the leadscrew
240 meshes with aninternal thread 241 in the rotary drive
gear 50, and the leadscrew is formed integrally with the
shuttle 242. Further mechanical equivalent configura-
tions will occur to the skilled reader.

[0104] A compact door latch arrangement is shown in
Figure 24. The housing 250 is in the form of a flat rec-
tangular box with arounded corner and a U-shaped open-
ing for receiving the striker 10. The housing comprises
mutually opposed end plates 252 and a side wall 251
defining an internal compartment 253 for housing the
electric motor 70 and rotary output gearing 50. Cables
256, 258 for controlling respective levers 255 and 257
project through the side wall and are connected to the
levers by nipples held within end formations. The partic-
ular connection whichis preferred is described below with
reference to Figure 46.

[0105] It is especially important for the compactness
of this arrangement that several components are all
mounted on the same pivot axis 21, including the pawl
20. This latch arrangement provides electric locking and
unlocking.

[0106] The pawl 20 has a lever arm formed with a fork
259 to enable it to be driven rotationally. A pawl release
lever 255 is pivotally connected on the pawl axis 21, for
actuation by an external manual control such as an inte-
rior or exterior door handle. Rotary motion of the pawl
release lever 255 is transmitted to the pawl fork 259 only
by means of a rotary coupling member 300, 400 which
carries a dependent elongate lug 262 disposed parallel
to the pivot axis. Clockwise actuation of the pawl release
lever 255 causes its end notch 263 to engage the lug
262, which is then driven against the fork 259. This leads
the pawl 20 to its unlatching position, to allow the door
to open.

[0107] The rotary coupling member 300, 400 compris-
es two components connected pivotally at the pivot axis
21 but capable of sliding movement, normal to the pivot
axis, by virtue of an oval slot formed in both components
300, 400. Locking member 300 is constrained to move
linearly between the left-most position as shown in Figure
24, at which the door is unlocked, and a right-most posi-
tion at which the door is locked because the pawl release
lever 225 is no longer coupled to the pawl 20, i.e. it is
rendered neutral. A rotary sliding member 400 has an
arcuate slot which rides over the pin 301 on the locking
member 300, and is integrally formed with the dependent
lug 262. The slot is sufficient to allow the rotary sliding
member to rotate with the pawl release lever 255 when
they are coupled by virtue of the lug 262. When the lock-
ing member 300 is moved rightwards to its locking posi-
tion at which it neutralises the pawl release lever, the lug
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262 is moved with it, so that it can no longer be engaged
by the notch 263 of the pawl release lever.

[0108] The rotary coupling member 300, 400, is driven
selectively by an output disc 500 with an eccentric pin,
driven by the bevel gear 50 of the motor 70. The pindrives
the locking member 300 through a notch or other forma-
tion 302. Such coupling arrangements will be described
in greater detail, in various alternative forms, with refer-
ence to Figures 25, 26, 35-38.

[0109] Mechanical locking and unlocking is achieved
through lever 257, for example from a key mechanism
orinterior door knob. This drives the locking member 300
and forces the electric motor drive when itis not powered.
Thus the latch arrangement provides independent me-
chanical and electric locking and unlocking.

[0110] Amember 254, of which only a portionis shown,
also couples drivingly with part of the locking member
300, for locking and unlocking.

[0111] The rotary sliding member 400 with the lug 262,
which is permanently coupled with the fork 259 of the
pawl 20, is prevented from moving between its locking
and unlocking positions for as long as it is in the course
of being actuated rotationally, by means of a boss or elon-
gate block 260 projecting from the housing. Whilst the
fork 259 rides over the boss 260, the lug 262 cannot move
radially of the pivot axis 21 past the boss 260, in either
radially direction.

Anti-slam Locking

[0112] The boss 260 also has the desirable function
of providing anti-slam locking of the latch. The boss 260
prevents inadvertent locking of the door whilst the door
handle is held open and the pawl is in its unlatching po-
sition, by preventing sliding movement of the locking
member 300, due to the radial engagement of lug 262
with boss 260. Thus if the door latch were unlocked and
the door then slammed shut, the door could not inadvert-
ently be locked, since the rotary coupling member 300,
400 is held within the housing.

[0113] Evenwithoutsuchlockingarrangementwith the
boss 260, the latch arrangement can be configured for
anti-slam locking. In the configuration shown in Figure
24, and also in the arrangements of Figures 25 and 26,
the locked position of the locking member 300 is to the
right-hand side, away from the striker 10. The orientation
of the latch bolt is such that the door closes in the left-
wards direction. Thus, if the latch is unlocked before door
closing, the locking member 300 will be fully to the left,
and any impact upon slamming the door will have no
effect on its position. If however the door is locked and
the door is then slammed, the locking member 300 may
be forced, under the impact, to continue its motion left-
wards to the unlocking position, and it may rebound to
its locking position, but either way there would be no in-
advertent movement from an unlocking to a locking po-
sition. Thus, the orientation of the latch bolt and the path
of the coupling member 300 are such that, in use, the
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locking position is substantially further than the unlocking
position of the coupling member 300 from the striker 10.

Selective Electric Locking

[0114] Two alternative latch arrangements for electri-
cal locking and unlocking will be described with reference
to Figures 25 and 26. Each arrangement has two pawl
release levers 700, 800 for connection to external manual
controls such as interior and exterior door handles, and
each corresponding generally to the pawl release lever
255 described above with reference to Figure 24. Each
pawl release lever is selectively coupled to the pawl 20
by its own rotary coupling member 300, 400 and 350,
450 respectively. Each such rotary coupling member
comprises alockingmember 300, 350 connected respec-
tively to a rotary sliding member 400, 450 which have
analogous functions to the corresponding components
described above with reference to Figure 24. They are
all disposed around the common pivot axis 21, providing
maximum compactness and simplicity, and enabling the
pawl release levers to have sufficient leverage over the
pawl to be accommodated within the housing.

[0115] In addition, each latch arrangement has a fur-
ther lever 900 connected to an external control mecha-
nism through a cable 901, such as to a child-safety
switch, or an interior door knob, depending on whether
the arrangement is to be used in a rear door or a front
door. This further lever 900 has a pivot point at 902 within
the housing, and is connected to a lever arm with an end
pin 903 coupling with an appropriate one of the rotary
coupling members.

[0116] In the arrangement of Figure 25, the locking
members 300 and 350 have respective projecting pins
304 and 354 which engage with a cam pin 501 on the
rotary indexing and driving member 500. In Figure 25,
the locking members are driven independently in oppo-
site directions, whereas in the arrangement of Figure 26
they may be driven together, to reciprocate in the direc-
tions D7 and D8, although they may alternatively be driv-
en independently. The latch arrangements of Figures 25
and 26 are sufficiently flexible to be adapted for use with
child-safety locking and/or panic door opening, and en-
able selective engagement of either or both exterior door
handles. They may also be integrated with electric lock-
ing, controlled by the same electric motor or by a different
motor.

[0117] In the case of Figure 25, for example, for use
in front doors, the exterior door handle would be connect-
ed to pawl release lever 700 through cable 701, and
would be lockable by the interior door knob through lever
900. The interior handle would drive lever 800. For the
rear doors, however, the connections with the door han-
dles would be reversed, and lever 900 would be redun-
dant or else could be used as a mechanical child safety
lever.

[0118] The arrangement of Figure 25 operates as fol-
lows. Rotary coupling member 300, 400 drives lugs 410
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and 420 between a left-most position, as shown, and a
right-most position at which lug 420 is free of notch 803
and lug 410 is free of notch 453. Lug 420 permanently
engages in the jaw of the fork 259 on the pawl 20.
[0119] Rotary couplingmember 350,450 has alug 451
on the left-hand side which is capable of being driven
clockwise by notch 702 on pawl release lever 700. As
mentioned above, it is also coupled pivotally to lever 900
through pin 903. The rotary sliding member 450 is formed
with a notch 452 capable of being driven clockwise by a
lug 802 on the pawl release lever 800. It is also formed
with the notch 453 which drives lug 410 of the other rotary
sliding member 400, when at its left-most position.
[0120] Thus actuation of lever 700 drives the pawl
through lugs 451 and 420 only in the position shown. If
rotary sliding member 450 were to be moved to the left,
then lug 451 would no longer couple with notch 702, and
lever 700 would be neutralised.

[0121] Actuation of lever 800 through notch 803 drives
the lug 420 directly, but only if the rotary sliding member
400 s atits left-most position as shown. Thisin turndrives
the pawl 20.

[0122] Wherever the rotary coupling member 350, 450
is at its neutral, left-most position (not shown), neutralis-
ing lever 700, it is automatically returned to its coupling
position, as shown, by the action of the other release
lever 800 with its lug 802 acting on the notch 452 of rotary
sliding member 450. Thus if for example the exterior door
handle is operated on a door latch in which the interior
door handle has been neutralised by a child-safety lever,
subsequent operation of the interior door handle serves
to open the door; in other words, operation of the exterior
handle overrides the child-safety function. Similarly, this
arrangement provides for a panic override of door lock-
ing, enabling lever 800 to raise the interior door knob
coupled to lever 900 when an interior front door handle
is operated.

[0123] The arrangement of Figure 26 is operated anal-
ogously to that of Figure 25, except that both rotary sliding
members 400, 450 co-operate with the pawl fork at the
right-hand side of the arrangement. Corresponding parts
are denoted with the same reference numerals. Figure
26A shows schematically the detailed arrangement at
the right-hand side.

[0124] These arrangements avoid the need for a me-
chanical child-safety lever, since the selective operation
of an interior door handle can be controlled electrically
from an electronic central control unit. The use of the
exterior door handle as a mechanical override allows the
interior handle to be opened, and this is useful for police
vehicle use as well as for child safety.

[0125] The arrangements also enable double locking
tobe achieved, by rendering neutral the interior door knob
connected to lever 900 in Figure 25, for example. Thus
a single electric motor is capable of controlling double
locking, selective locking of interior and exterior handles,
and child-safety control. Electrical child-safety locking is
possible even without any separate mechanical arrange-
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ment, by virtue of the selective independent control of
the interior door handle.

[0126] Existing door latches require a number of me-
chanical units for double locking, and often employ two
motors.

Continuation of Locking or Unlocking Function after
Temporary Blocking by Mechanical Door Handle Actu-
ation

[0127] Pawl release lever 700 of Figures 25 and 26 is
shown in its neutral position 700A and its fully actuated
position 700B in Figure 27. When actuated, at position d
the lug 420 of the corresponding rotary coupling member
is capable of being driven only partially from its unlocking,
neutral position 420A towards its fully locking, coupling
position 420C. This is because the lug abuts at 420B
against the edge of the lever 700. Once the door handle
is released and it returns to position e, with the notch
raised to position 702A, the lug 420 is free to move from
position 420B to its fully coupling position 420C. In order
to achieve this continued motion leftwards from B to C,
even after an initial attempt which was blocked, the elec-
tric motor could be repowered, under the control of the
central locking control unit 90. However, an alternative
mechanical arrangement is to provide a mechanical re-
silient bias which directs the lug from 420B to 420C. Pref-
erably, thereis an over-centre spring arrangementwhose
centre position of instability corresponds to the halfway
position of the lug between positions 420A and 420C,
which is slightly to the right of the intermediate position
420B at which it engages the lever 700. Thus the lug is
biased to the right until it has moved to its midway posi-
tion; beyond its midway position it is biased to the left.
Such over-centre spring arrangements are well known,
and typically employ a torsion spring whose ends are
connected respectively to the lug and to the housing.
[0128] Analternative configuration for the rotary sliding
members 400 and pawl 20 of Figures 25 and 26 is shown
in Figure 28. The fork is formed on the rotary sliding mem-
ber 400, with fork arms 430 and 431 of different length,
instead of being on the pawl. The pawl is formed with a
downwardly depending pin 20A engaging in the fork. This
facilitates separate sealing or isolation of the rotary cou-
pling member and levers, which may be sealed jointly
with the drive gear and motor. The pawl and latch bolt
may be more easily separated from this sealed assembly,
with the arrangement of Figure 28, because the pin 20A
can pass through a sealable opening in the housing over
the pivot 21. This can achieve better sound proofing and
can improve the life of the latch actuator by excluding grit
and other abrasive materials.

Electromechanical Child-Safety Arrangement

[0129] An electromechanical child-safety arrange-
ment for use with the aforesaid latch arrangements is
shown in Figure 29. A separate electric motor 70 drives
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a lever 194 pivoted at 195, by way of a sliding block 191
to which it is pivoted at 192 through a slot 193. The block
191 is constrained to move linearly and is driven by a
leadscrew 198 driven by the motor through reduction
gearing. The lever 194 at its pivoted end has a pin 196
connected to an actuation lever 197 capable of recipro-
cating linearly in directions D3 and D4 between positions
candd, to operate the child-safety mechanism. This cou-
ples the mechanism to the pawl selectively, as described
above, for selective decoupling of the interior door han-
dle. The electrical control avoids the need for a mechan-
ical child-safety lever or switch in the rear door latch.

Combined Electrical Locking and Door Opening and
Closing

[0130] The arrangements shown in Figures 30 to 38
enable a single electric motor to control independent
functions for the latch arrangement, such as electric door
locking and unlocking (central locking) and door opening
and/or closing. Several independent innovations are dis-
closed, as with the other arrangements.

[0131] Thelatch arrangementin Figure 30 has a rotary
indexing and driving member 50 with a single cam pin
30 having two neutral positions Np1 and Np2, and spring
biased into those positions by spring 1009 which also
absorbs shock. Controlled operation in directions D1 and
D2 causes independent actuation of a lever arm 1001,
for door locking, and cam finger 1004 of a shuttle mech-
anism 1006. Electric locking is achieved by rotating the
lever 1001, against its return torsion spring 1002, in di-
rections D11 or D12, appropriately to actuate the pair of
locking members 300 and 350 together. As shown, the
cam 1003 of lever 1001 rotates from a neutral position
C to either extreme positions C1, C2, depending on the
rotary direction of the cam pin 30.

[0132] Door opening is achieved by the shuttle 1006
which has an abutment surface 1005 acting on the lever
1008 of pawl 20. Door closing is achieved by the abut-
ment surface 1010 at the lower end of the shuttle which
abuts against the latch bolt extension 37 to move it from
position B to position B1. As shown, the cam finger 1004
moves between a neutral position Np and extreme posi-
tions P1 and P2. As before, the shuttle is controlled by a
tension compression coil spring 1007.

[0133] The arrangement of Figure 31 shows how a sin-
gle cam finger 1012 on the rotary indexing and driving
member 50 selectively controls three functions: the single
lever 1001 of Figure 30 is replaced by two such levers
1010, 1011, equi-angularly disposed around the rotary
member 50. The cam finger 1012 has three neutral po-
sitions Np1, Np2 and Np3, to which it is spring biased by
means not shown. This enables the independent control
of the two locking members 300 and 350 as shown.
[0134] A further variant is shown in Figure 32 in which
a fourth actuation member is selectively driven by the
cam finger 1012, and the four actuation members 1020
to 1023 are equi-angularly disposed around the rotary
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member 50. This enables a single electric motorto control
the selective locking of two handles and electric door
opening and closing, as in Figure 31, and an auxiliary
function, such as a child-safety operation. In a variant of
the arrangement of Figure 32, not shown, different cams
1012 could be disposed in different planes spaced axially
of the rotary member 50, as on a cam shaft, to increase
the flexibility of the multiple actuations.

[0135] A further variation is shown in Figure 33, espe-
cially suitable for use with a tailgate or boot latch. The
single cam pin 30 selectively drives pawl 20 through a
rotary lever 1030 mounted co-axially with the pawl, and
arranged with a dependent flange 1031 to drive the pawl
in direction D3, but to rotate in direction D7 freely without
actuating the pawl. Thus the cam pin 30 is able to rotate
clockwise in direction D6 to rotate the lever 1030 without
being hindered by the pawl. The cam pin 30 also actuates
a lever arm 1034 for operating the locking member 300
which is also coupled to the key mechanism through link
1033. The lock mechanism selectively couples the han-
dle or knob through linkage 245 to the pawl 20.

[0136] As with other arrangements, the rotary member
50 may be spring biased into its neutral positions for ex-
ample by a sinuous rotary cam surface against which the
leaf spring 1037 is forced radially.

[0137] Figure 34 illustrates how the cam pin 30 can be
arranged to drive two sliding locking members 300 and
350 through appropriate pins or projections 304 and 354
respectively. Projection 354 is moveable by the cam pin
30 between positions A, A1, A2 and A3; projection 304
is correspondingly moveable between positions B, B1,
B2 and B3. The stable positions of the projections 304,
354 are those positions on the broken line, shown as A1,
A2 and B1, B2, and they are displaced between those
positions by the cam pin 30 and they return to those po-
sitions after the passage of the cam pin 30. In order to
allow the passage of the cam pin 30, they are resiliently
moveable outwardly to the corresponding extreme posi-
tions A, A3, B and B3. By way of example, the resilience
is achieved, as shown in Figure 35, by arranging for the
projection on the locking members 300, 350 to take the
form of a toggle 1050 pivoted at 1052 and biased into its
central position by torsion spring 1053 disposed on the
pivotand held by and held by fixed block 1054. The toggle
or finger 1050 can be displaced rotationally to position
P1, to be returned to its neutral position P, by spring arm
1051. Similarly, it can be displaced to position P2 to be
returned to its neutral position by spring arm 1055.
[0138] Alternative resilient formations are of course
possible. As shown in Figure 36, the cam pin 30 is fixed,
and rides over a V-shaped leaf spring 1070 retained with-
in a box formation in actuator 1080 which is part of one
of the locking members, for example. Alternatively, as
shown in Figure 37, a pin or button 30 is mounted for
sliding movement in the housing either of the actuator of
the rotary member 50, so that it can be depressed to
allow the passage of the co-operating cam.

[0139] Inthe arrangement shown in Figure 38, a rotary
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cam 1083 engages flexible elongate arms 1081 and
1082, capable of resiliently deforming in the radial direc-
tion of the rotary member 50 to allow the passage of the
cam 1083 after actuation phase of rotation.

Key Operation Mechanisms

[0140] The operation of a key mechanism suitable for
use with the latch arrangements for example of Figures
25 and 26 will now be described with reference to Figures
29to 44. Typical cylindrical key mechanisms have rotary
outputs, and these need to be converted to linear dis-
placements of the locking members 300, 350, for exam-
ple. This is achieved by means of a specially-formed cam
disc 5000 arranged to be driven by the key mechanism.
In the arrangement of Figures 39 and 41, the cam sur-
faces cause opposite linear motion of the locking mem-
bers;inthe arrangement of Figures 40 and 42, they cause
motion in the same direction. In each case, the arrange-
ment allows for independent mechanical actuation of the
same locking members.

[0141] As shown in Figures 39 and 41, the cam disc
5000 has wedge-shaped cam surfaces in each of four
quadrants Q1 to Q4, sloping steadily from low positions,
in the plain of the disc, to high positions, spaced radially
from the plane of the disc sufficient to displace the locking
members the required linear distance. In this example,
diametrically opposite quadrants of the cam surfaces are
on opposite faces of the disc. In the corresponding ex-
ample of Figure 40 and Figure 42, opposite quadrants of
the cam surfaces are on the same face of the disc. Areas
D3 and D4 in Figures 39 and 40 represent directions
normal to the plane of the disc 5000, with which the lock-
ing members move.

[0142] In operation, the key drives the disc 5000
through a quarter turn either clockwise or anti-clockwise,
for locking or unlocking, and this motion is converted, by
the quadrant ramps, into corresponding linear motion of
the locking members 300, 350.

[0143] The locking arrangement is shown further in
Figure 43, which corresponds to the system of Figures
39and 41 inwhich the locking members move in opposite
directions when actuated. Adapter 2007 with a splined
cylindrical recess 2006 is coupled to drive the converter
disc 5000, and itis capable of being driven by a key 2001
having a splined end 2005. In this arrangement, angular
tolerance is allowed over a cone 2003, by virtue of the
arcuate splines 2005. Rotation of the key in the direction
2004 drives the adapter 2007 which in turn drives the
disc 5000 in the appropriate rotary direction.

[0144] For extra security against theft, the tubular
sleeve 2002 is disposed over the shaft of the key 2001,
and is coated preferably with an anti-stick material such
as Teflon, silicon or adhesive grease. This prevents the
teeth of a saw from biting into the shaft.

[0145] Inalternative arrangements, a conventional key
mechanism is coupled to the latch by means of a cable
or arod or lever.
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[0146] Some cylinder key mechanisms as shown in
Figure 44 have a radial arm 2011 connected to the key
shaft 2001. With such a rotating lever 2011, the arrange-
ments of Figures 44a and 44b can be used to drive the
respective locking members 300, 350, by providing rhom-
bus-shaped apertures 2010 (Figure 44a) or 2100, 2200
(Figure 44b) in end flanges of the locking members. The
edges of the rhombus-shaped apertures act as cam sur-
faces with the rotation of the lever 2011, and drive the
locking members linearly in the appropriate directions,
either in the same direction, as in Figure 44a or in oppo-
site directions, as in Figure 44b. In the arrangements
shown in Figure 44c, a key locking arrangement 3003
has a radial cam 3004 which is arranged to engage in a
notch 3005 of a lever 3001 pivoted and 3006 to rotate in
the direction 3007. The level 3001 has a projection which
engages in a notch formed in an actuation level 3002
moveable linearly in the direction 3008; this may of
course may be one of the locking members 300, 350. In
the case of two locking members, two levers 3001 are
provided on the same rotary axis 3006.

Double locking

[0147] As an alternative or addition to the electric dou-
blelocking arrangements described above, amechanical
arrangement is shown in Figure 45. The key mechanism
lever 451 is arranged to move parallel with the interior
door knob mechanism 452, and the ends of these mech-
anisms are coupled by a pivot lever 453 pivoted to both
mechanisms as shown. A torsion spring 455 mounted on
the pivot axis of the lever 453 on the key mechanism 451
has two limbs disposed around a stationary guide 456,
and extending also around a cam pin 457 on the lever
453. Rotation of the lever 453 away from the neutral po-
sition shown in Figure 45 in either rotary direction ten-
sions the spring and the appropriate limb of the spring
then acts on the pin 457 to return it to the neutral position.
A projection 460 on the key mechanism 451 prevents
rotation of the lever 453 beyond the position shown as
AA.

[0148] Two parallel guide rails 458, 459 are fixed to
the latch housing, and are of equal length but displaced
linearly as shown.

[0149] In the unlocked position as shown in Figure 45,
the door can be locked by the key mechanism moving in
direction D1, causing the pin 457 to follow line BB. It can
then only be unlocked by the key mechanism, by revers-
ing the process. If unlocking is attempted by lifting the
interior door knob 452 in direction D3, the lever 453 is
rotated in direction D4 so that the pin moves to position
457A at which it abuts and is retained by the right hand
guiderail 458. This constitutes double locking, dead lock-
ing or super locking.

[0150] If, however, the door has been locked by the
interior door knob 452, then the lever 453 will have been
rotated in direction D2 so that the pin will have followed
the path AA, to the left of the guide rail 459, against which
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the pin 457 can slide. The guide rail 459 extends down-
wardly sufficiently so as not to block the return of the pin
457 along the line AA.

[0151] The pawl release levers 460, or indeed any ac-
tuator, may be constructed as shown in Figure 46. During
manufacture, a sheet metal blank 460 is formed with a
transverse flange 469 at one end, with circular apertures
461 and 462, aligned transversely on the lever, being
formed in both end portions. A slot 463 is also cut in the
flange 469 so as to open the aperture 462 outwardly.
During manufacture, the flange 469 is folded at 467 and
468 so as to face the main portion 460 as shown, at which
the apertures 461 and 462 are aligned. A cylindrical nip-
ple 466 at the end of a cable 465, for example a Bowden
cable, is joined to the completed lever 460 by inserting
the nipple from the flange side into the apertures, slotting
the cable 465 through the slot 463, and then rotating the
cable clockwise so as to lock it into position, at which it
is rotatable freely. It is also possible to trap the cable
nipple as the flange is folded over, during manufacture.
This avoids the need for rivets, or the moulding of the
release lever. The lever can also be made more compact
than if it were moulded.

Housing for Latch Actuator

[0152] As described above, the latch actuator can be
formed in a compact box-shaped housing. As shown in
Figure 47, the housing can be formed from two opposed
end plates 3017 and 3018 together with a side wall 3027.
This arrangement can be secured to the door frame 3023
by appropriate bolts 3024, 3025 and 3026 screwing re-
spectively into an axis 3019, the pivot axis 21 for the pawl
20 and other mechanisms 3020, 3021 and 3022, and the
pivot axis 15 for the latch bolt 11. These pivot axes 21
and 15 have axial upward projections extending through
the face plate 3017, and include radial enlargements
3015 and 3028 respectively.

[0153] An elongate closure plate 3010 has keyhole-
shaped apertures 3012 and 3013, coupling with the pro-
jecting pivot axes 3015 and 3028. During manufacture,
once the latch arrangement components have been as-
sembled as shown, and the face plate 3017 inserted over
the three spindles, the closure plate 3010 is located with
the larger circular portion of each keyhole 3012, 3013
passing over the enlargements 3015, 3028. At this point,
a corresponding aperture 3011 in the closure plate is
slightly misaligned with the axis of the spindle 3019 as
shown. The closure plate 3010 is then slid, in direction
A, over the face plate 3017, to lock it into position. The
inner portions of each keyhole slide over and retain the
respective spindles on the pivot axes 21 and 15. The
closure plate then bears against the enlargements or
studs 3015 and 3028. At this point, aperture 3011 in the
closure plate reaches the axis of the spindle 3019, and
a closure cap 3014 is inserted with a push fit through
aperture 3011 and a corresponding aperture in the face
plate 3017, to secure the closure plate against sliding
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movement.

[0154] This arrangement allows non-destructive dis-
assembly of the latch arrangement, simply by removing
the cap 3014 sliding the closure plate 3010 and then re-
moving the closure plate and disassembling the remain-
der of the latch assembly. Thus faulty components can
be replaced at any time.

[0155] Each end of the latch housing may have its own
such closure plate.

Key Mechanism Operating Multiple Locks

[0156] AsshowninFigure48,asinglerotarykey mech-
anism 481 with an output radial lever 482, rotatable in
either direction D1 or D2, can be arranged through re-
spective cables 483 and 484 to actuate two different lock
mechanisms 485 and 486 respectively. Bowden cables
are preferred, although alternative linkages are of course
possible. In one example, the key mechanism on a ve-
hicle door can be connected by respective cables to the
latches on that door and on a different door. However,
the key mechanism could be elsewhere on the vehicle
body accessible from outside. This reduces the number
of key mechanisms required and can make doors more
streamlined. Itis, of course, applicable to other closures,
not just doors, and three or more locks can be connected
through respective cables to the same key mechanism.
Further, itis an adaptable system, enabling the key mech-
anism to be located remotely from the latches.

Clutch Mechanism

[0157] As shown in Figure 49, the electrical drive to
the mechanism for door opening or closing can be de-
coupled by operation of the mechanical actuator such as
the door handle. This ensures thatthe mechanism cannot
jam, even if there is a power failure. The motor output
spindle 60A drives a rotary output drive 60 from a spindle
492 extending through the housing 491. This rotary drive
60 is connected to a splined gear 496 in meshing en-
gagement with an internally splined coupling gear 498.
The coupling gear 498 is formed with a conical cam sur-
face 497, and is spring biased axially into meshing en-
gagement with an output gear 1490 driving a rotary cam
unit 1493, with a first cam 1495 for actuating the pawl by
means of a link arm 1491, and a second cam 1494 for
driving the latch bolt 11. The coupling gear 498 selectively
engages with the final output gear 1490 by mutually op-
posed teeth in meshing engagement, at 499. The cou-
pling gear 498 moves axially away from engagement with
the output gear when driven by a link arm 495, whose
end is also shown in Figure 50. An end flange 494 on the
link arm is formed with a wedge-shaped cam 4941 which
co-operates with the conical cam surface 497 to drive
the coupling gear 498 axially, so compressing the spring.
The link arm 495 is resiliently biased by spring 493 to its
neutral position as shown in Figure 49.

[0158] Thus the link arm selectively decouples the
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clutch, and prevents the electric drive from interfering
with the mechanical drive and vice versa.

Claims

1. Alatch arrangement for an automotive door or other
closure, for releasably detaining a striker (10), com-
prising:

a latch bolt (11) shaped to retain the striker at a
latching position and to release the striker at an
unlatching position of the latch bolt; a locking
member (20) mounted for movement between
a locking position, at which it retains the latch
bolt at its latching position, and an unlocking po-
sition, at which it allows the latch bolt to move
to its unlatching position; locking means (221,
222;1811, 300; 234; 1001, 300, 350; 1034, 300)
locking the locking member (20); and an electric
motor (70);

characterised in that the electric motor has a driv-
ing and indexing output drive (50) coupled for selec-
tively and independently driving the locking means
(221, 222; 1811, 300; 234; 1001, 300, 350; 1034,
300), for electric locking and unlocking, and the latch
bolt (11), directly or indirectly, in order to complete
the closure of the door or other closure.

2. Alatch arrangement according to Claim 1, compris-
ing an electronic central locking arrangement (90)
for controlling the said electric motor to selectively
lock and unlock the latch.

3. Alatch arrangement according to Claim 1 or 2, com-
prising at least one locking member release lever
(300, 1033, 245; Fig. 33) connectable drivingly to an
external control such as a door handle and coupled
to the locking member (20) for releasing it to allow
door opening.

4. A latch arrangement according to any preceding
claim, comprising a key mechanism drivingly cou-
pled (1033) to the locking means for locking and un-
locking it manually.

5. A latch arrangement according to any preceding
claim, in which the locking member (20) is a pawl.

6. A latch arrangement according to any preceding
claim, comprising:

at least two locking member levers connectable
drivingly to respective external controls such as
exterior door handles and coupled to the locking
member (20) for unlocking it; and at least two
respective coupling members (300, 350) each



10.

33 EP 1 518 982 B1 34

selectively moveable between a coupling posi-
tion at which it couples drive from the respective
locking member release lever to the locking
member, and a neutral position at which it does
not; the driving and indexing output drive being
drivingly coupled (1001) to each coupling mem-
ber for selective actuation thereof either sepa-
rately or together, whereby controlled move-
ment of the electric motor controls the selective
coupling or decoupling of each external control.

A latch arrangement according to Claims 2 and 6, in
which the electronic central locking arrangement for
locking and unlocking the locking member (20) is
arranged also for controlling the said electric motor
(70) for the selective coupling of the external con-
trols.

A latch arrangement according to Claim 7, in which
the or each electrical control function of the central
locking arrangement is capable of being overridden
by an appropriate respective externally-accessible
mechanical control.

A latch arrangement according to any preceding
claim, in which there is only one electric motor (70).

A latch arrangement according to any preceding
claim, in which each latch function controlled by the
electric motor, such as locking and door opening and
closing, is capable of being overridden by corre-
sponding mechanical drive, as appropriate, in case
of electrical malfunction or jamming.

Patentanspriiche

1.

Verschlussvorrichtung fiir eine Fahrzeugtur oder ein
anderes Schlielfmittel zum |6sbaren Halten eines
SchlieR®bigels (10), mit:

einem Verschlussbolzen (11), der zum Halten
des Schlieblgels in einer Verschlussposition
und zum Freigeben des Schlielbuligels in einer
Entriegelungsposition des Verschlussbolzens
ausgebildet ist;

einem Verriegelungselement (20), das zur Be-
wegung zwischen einer Verriegelungsposition,
in der es den Verschlussbolzen in seiner Ver-
riegelungsposition halt, und einer Entriege-
lungsposition angebracht ist, in der es eine Be-
wegung des Verschlussbolzens in seine Entrie-
gelungsposition ermdglicht, angebracht ist;
Verriegelungsmitteln (221, 222; 1811, 300; 234;
1001, 300, 350; 1034, 300) zum Verriegeln des
Verriegelungselements (20); und

einem Elektromotor (70);
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dadurch gekennzeichnet, dass der Elektromotor
einen Antriebs- und Schaltabtrieb (50), der zum se-
lektiven und unabhéngigen Antrieb der Verriege-
lungsmittel (221, 222; 1811, 300; 234; 1001, 300,
350; 1034, 300) zum direkten oder indirekten elek-
trischen Verriegeln und Entriegeln des Ver-
schlussbolzens (11) verbunden ist, um das Schlie-
Ren der Tir oder eines anderen Schliefmittels zu
vervollstandigen.

Verschlussvorrichtung nach Anspruch 1, mit einer
elektrischen Zentralverriegelungseinrichtung (90)
zum Steuern des Elektromotors, um den Verschluss
selektiv zu verriegeln bzw. entriegeln.

Verschlussvorrichtung nach Anspruch 1 oder 2, mit
zumindest einem Verriegelungselement-Freigabe-
hebel (300, 1033, 245; Fig. 33), der antriebstech-
nisch mit einem externen Betatigungselement, bei-
spielsweise einem Turgriff, koppelbar und mit dem
Verriegelungselement (20) zu dessen Freigabe ge-
koppelt ist, um ein Offnen der Tiir zu ermdglichen.

Verschlussvorrichtung nach einem vorhergehenden
Anspruch, mit einem Schliisselmechanismus, der
antriebstechnisch mit dem Verriegelungsmittel ge-
koppelt (1033) ist, um dieses manuell zu ver- bzw.
entriegeln.

Verschlussvorrichtung nach einem vorhergehenden
Anspruch,
wobei das Verriegelungselement (20) eine Sperr-
klinke ist.

Verschlussvorrichtung nach einem vorhergehenden
Anspruch, mit:

zumindest zwei Verriegelungselement-Hebeln,
die antriebstechnisch mit den jeweiligen exter-
nen Betatigungselementen, beispielsweise du-
Reren Tirgriffen, koppelbar und mit dem Verrie-
gelungselement (20) gekoppelt sind, um dieses
zu entriegeln; und

zumindest zwei entsprechenden Kopplungsele-
menten (300, 350), die jeweils selektiv zwischen
einer Kopplungsposition, in der sie den Antrieb
aus dem jeweiligen Verriegelungselement-Frei-
gabehebel mit dem Verriegelungselement kop-
peln, und einer neutralen Position bewegbar
sind, in der sie dies nicht tun;

wobei der Antriebs- und Schaltabtrieb antriebstech-
nisch mit jedem Kopplungselement gekoppelt
(1001) sind, um jedes Kopplungselement entweder
getrennt oder gemeinsam selektiv zu betétigen, wo-
bei die kontrollierte Bewegung des Elektromotors
das selektive Koppeln oder Entkoppeln jedes exter-
nen Betatigungselements steuert.
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Verschlussvorrichtung nach Anspruch 2 und 6, wo-
bei die elektrische Zentralverriegelungseinrichtung
zum Verriegeln und Entriegeln des Verriegelungs-
elements (20) weiters eingerichtet ist, um den Elek-
tromotor (70) zum selektiven Koppeln der externen
Betatigungselemente zu steuern.

Verschlussvorrichtung nach Anspruch 7, wobei die
oder jede elektrische Steuerfunktion der Zentralver-
riegelungseinrichtung von einem geeigneten und
entsprechenden, von auf3en zuganglichen, mecha-
nischen Betatigungselement auler Kraft gesetzt
werden kann.

Verschlussvorrichtung nach einem vorhergehenden
Anspruch,
wobei nur ein Elektromotor (70) vorhanden ist.

Verschlussvorrichtung nach einem vorhergehenden
Anspruch,

wobei jede Verschlussfunktion, die vom Elektromo-
tor gesteuert wird, beispielsweise das Verriegeln
und Offnen und SchlieRen einer Tiir, von einem ent-
sprechenden mechanischen Antrieb im Fall einer
elektrischen Fehlfunktion oder Stérung nach Bedarf
auler Kraft gesetzt werden kann.

Revendications

Montage de verrou pour une portiére d’automobile
ou un autre dispositif de fermeture, congu pour re-
tenir de maniére libérable une gache (10),
comprenant :

un péne a demi-tour (11) fagconné de sorte a
retenir la gache dans une position de blocage
et pour libérer la gache dans une position de
déblocage du péne a demi-tour ; un élément de
verrouillage (20) monté de sorte a se déplacer
ente une position de verrouillage, dans laquelle
il retient le péne a demi-tour dans sa position de
blocage, et une position de déverrouillage, dans
laquelle il permet au péne a demi-tour de se dé-
placer vers sa position de déblocage ; des
moyens de verrouillage (221, 222 ; 1811, 300 ;
234 ; 1001, 300, 350; 1034, 300) pour ver-
rouiller I'élément de verrouillage (20) ; et un mo-
teur électrique (70) ;

caractérisé en ce que le moteur électrique a un
circuit de sortie d’entrainement et d’indexation (50)
couplé de sorte a entrainer sélectivement et de ma-
niére indépendante les moyens de verrouillage (221,
222 ; 1811, 300 ; 234 ; 1001, 300, 350 ; 1034, 300),
pour le verrouillage et déverrouillage électrique, et
le péne a demi-tour (11), directement ou indirecte-
ment, afin de réaliser la fermeture de la porte ou
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autre dispositif de fermeture.

Montage de verrou selon la revendication 1, com-
prenant un systéme de verrouillage central électro-
nique (90) pour contrdler ledit moteur électrique afin
deverrouiller etde déverrouiller sélectivementle ver-
rou.

Montage de verrou selon la revendication 1 ou 2,
comprenant au moins un levier de libération d’élé-
ment de verrouillage (300, 1033, 245 ; figure 33)
pouvant étre relié en entrainement a un élément de
commande externe tel qu’une poignée de portiére
et couplé a I'élément de verrouillage (20) pour le li-
bérer afin de permettre 'ouverture de la portiére.

Montage de verrou selon I'une quelconque des re-
vendications précédentes, comprenant un mécanis-
me de clé (1033) couplé a entrainement aux moyens
de verrouillage pourles verrouiller etles déverrouiller
manuellement.

Montage de verrou selon I'une quelconque des re-
vendications précédentes, dans lequel I'élément de
verrouillage (20) est un cliquet.

Montage de verrou selon I'une quelconque des re-
vendications précédentes, comprenant :

au moins deux leviers d’élément de verrouillage
aptes a étre reliés a entrainement a des élé-
ments de commande externes respectifs tels
que des poignées de portiere, et couplés a I'élé-
ment de verrouillage (20) pour le déverrouiller ;
et au moins deux éléments de couplage respec-
tifs (300, 350) dont chacun peut étre sélective-
ment déplacé entre une position de couplage
dans laquelle il transmet I'entrainement issu du
levier de libération de I'élément de verrouillage
respectif a I'élément de verrouillage, et une po-
sition neutre dans laquelle il ne le fait pas ; le
circuit de sortie d’entrainement et d’indexation
étant couplé a entrainement (1001) a chaque
élémentde couplage pour leur actionnement sé-
lectif, ensemble ou séparément, au moyen de
quoi le mouvement contrélé du moteur électri-
que controle le couplage ou le découplage sé-
lectif de chaque élément de commande externe.

7. Montage de verrou selon les revendications 2 et 6,

dans lequel le dispositif de verrouillage central élec-
tronique pour le verrouillage et le déverrouillage de
I’élément de verrouillage (20) est aussi configuré
pour commander ledit moteur électrique (70) en vue
du couplage sélectif des éléments de commande ex-
ternes.

8. Montage de verrou selon la revendication 7, dans
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lequel la ou les fonction(s) de commande électrique
du dispositif central de verrouillage peut/peuvent
étre surpassée(s) par une commande mécanique
respective appropriée accessible de I'extérieur.

Montage de verrou selon 'une quelconque des re-
vendications précédentes, dans lequel il existe un
seul moteur électrique (70).

Montage de verrou selon 'une quelconque des re-
vendications précédentes, dans lequel chaque fonc-
tion de blocage commandée par le moteur électri-
que, comme le verrouillage et 'ouverture et la fer-
meture de portiére, peut étre surpassée par un en-
trainement mécanique correspondant, si nécessai-
re, en cas de dysfonctionnement électrique ou de
coincement.
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