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(54) Latch arrangement

(57) A latch arrangement (10) including a latch bolt
(12) moveable between at least a closed condition, at
which it is capable of retaining a striker (30) in use, and

an open condition, at which it is capable of releasing the
striker, and a power actuator (20) operable to resist
movement of the latch bolt during at least part of an
opening movement of the latch bolt.
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Description

[0001] The present invention relates to latch arrange-
ments, and in particular latch arrangements associated
with doors of vehicles such as automobiles.
[0002] Known automobile doors include elasometric
door seals secured to the periphery of the door which
are compressed when the door is closed and the door
seals come into contact with the periphery of the door
aperture. Modem trends in automobile manufacture re-
quire high door seal loads to reduce wind generated
noise when the vehicle is moving.
[0003] Typically the door is held in a closed position
by virtue of a rotating claw, mounted on the latch, being
in engagement with a striker, typically mounted on fixed
structure of the vehicle. The claw, in turn, is held in its
closed position (or in a first safety position) by a pawl
engaging a notch on the periphery of the claw. To re-
lease the claw, the pawl is disengaged from the claw
notch. This then allows unrestrained movement of the
claw. As such, when the door latch is opened, the door
seals tend to spring the door open relatively fast and in
doing so spring open the latch mechanism since the
claw is now unrestrained.
[0004] Typically the time taken to open door under
such circumstances is 40-70 milli seconds.
[0005] As a result of higher seal loads, the latch mech-
anism can spring open with increasing force which itself
generates noise as the various latch components come
to a halt when the latch achieves a fully open condition.
[0006] An object of the present invention is to provide
an improved form of latch arrangement which generates
less noise upon opening.
[0007] Another object of the present invention is to
provide a latch arrangement with fewer components.
[0008] Thus according to the present invention there
is provided latch arrangement including a latch bolt
moveable between at least a closed condition, at which
it is capable of retaining a striker in use, and an open
condition, at which it is capable of releasing the striker,
and a power actuator operable to resist movement of
the latch bolt during at least part of an opening move-
ment of the latch bolt.
[0009] The invention will now be described, by way of
example only, with reference to the accompanying
drawings in which:-

Figure 1 is a part view of a latch arrangement ac-
cording to the present invention in a first safety po-
sition; and

Figures 2, 3 and 4 are views of the latch arrange-
ment of figure 1 in different positions.

[0010] With reference to the figures there is a shown
latch arrangement 10 including a latch bolt in the form
of a rotating claw 12, a first pawl 14, a first pawl lever
15, a second pawl 16, a second pawl release lever 18,

a power actuator 20 (in this case an electric actuator,
shown schematically) and a power actuator transmis-
sion path 22 (also shown schematically). Transmission
path 22 includes a relatively large movement (or gear-
ing) reduction in order to increase the force applied to
first arm 42 (at the expense of a reduction in speed).
[0011] Typically the latch arrangement 10 will be se-
cured to a door.
[0012] The claw 12 is pivotally mounted at pivot 24
relative to a chassis 26 (only part shown) of the latch
arrangement. The claw includes a mouth 28 within
which can be releasably retained a striker 30 which is
attached to a stationary part of the vehicle such as a B
post or a C post.
[0013] The claw further includes a closed abutment
32, a first safety abutment 34 and a movement abutment
36.
[0014] Second pawl 16 is pivotable about pivot 38, the
axis of which is fixed relative to the chassis 26.
[0015] Second pawl 16 includes a pawl tooth 40 which
is releasably engagable with the closed abutment 32
and first safety abutment 34, dependent upon the posi-
tion of the components of the latch arrangement.
[0016] Second pawl release lever 18 is also pivotable
about pivot 38 and is operably connected to an inside
and an outside door handle (not shown).
[0017] Operation of the inside or outside door handle,
when the latch arrangement is in an unlocked condition,
causes rotation of the second pawl release lever 18 in
a clockwise direction, which also causes rotation of sec-
ond pawl 16 in a clockwise direction disengaging pawl
tooth 40 from either the closed abutment or the first safe-
ty abutment so that the claw is no longer retained in the
closed or first safety position by the second pawl (but
note the operation of the first pawl 14, see below).
[0018] With the door in a superlocked condition, op-
eration of the inside or outside door handle will still
cause second pawl release lever 18 to rotate in a clock-
wise direction but such rotation is not transferred to the
second pawl and the latch does not open.
[0019] The first pawl lever 15 is pivotally mounted
about pivot 24 and includes a first arm 42 and a second
arm 44.
[0020] Power actuator 20 is connected to first arm 42
via the power actuator transmission path. Operation of
the power actuator causes the first pawl lever 15 to ro-
tate in an anticlockwise direction about pivot 24.
[0021] First pawl 14 is pivotally mounted via pivot 46
on second arm 44.
[0022] First pawl 14 includes a first pawl tooth 48,
which is releasably engagable with the movement abut-
ment 36, and a release lug 50 which is engagable with
release pin 52.
[0023] Release pin 52 is mounted in a fixed position
relative to the chassis 26.
[0024] Operation of latch arrangement is a follows:-
[0025] With reference to figure 1 the latch arrange-
ment is shown in a first safety position whereby the as-
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sociated door cannot be opened but is nevertheless not
in a fully closed position. It should be noted that pawl
tooth 40 is engaged with first safety abutment 34 to pre-
vent opening of the claw 12. Furthermore release lug 50
is engaged with release pin 52 which causes the first
pawl tooth 48 to disengage from movement abutment
36 of claw 12.
[0026] As shown in figure 1 the power actuator is at
rest.
[0027] Sensors (not shown) such as microswitches,
are able to detect when the latch arrangement has
moved from the fully open condition to the first safety
condition as shown in figure 1. When this condition is
achieved the control unit 54 (shown schematically) ac-
tivates the power actuator 20 causing first arm 42 of the
first pawl lever (and hence second arm 44 and first pawl
14) to progressively move in an anticlockwise direction
through the position shown in figure 2 to the position
shown in figure 3. Typically the time taken to move from
the position as shown in figure 1 to the position as shown
in figure 3 would be 2 seconds. In particular this is due
in part to the gear reduction as mentioned above, be-
tween power actuator 20 and first arm 42.
[0028] Consideration of figure 2 shows that the first
pawl lever 15 has moved such that release lug 50 has
almost disengaged release pin 52. This has allowed first
pawl tooth 48 to engage movement abutment 36. Note
that in the position shown in figure 2 second pawl tooth
40 is still engagement with first safety abutment 34.
[0029] Further rotation of first pawl lever 15 causes
the claw 12 to rotate to the position as shown in figure
3 since it is driven to this position by co-operation of first
pawl tooth 48 and movement abutment 36.
[0030] As seen from figure 3 the second pawl tooth
40 is positioned opposite closed abutment 32, though
not in contact with it since the power actuator is still ac-
tivated.
[0031] Once the latch arrangement has achieved the
position as shown in figure 3, the control unit 54 deac-
tivates the power actuator 20 and the first pawl lever 15
returns to the position as shown in figure 4 under the
action of a return spring (not shown). Note that in figure
4 the first pawl 14 has being caused to rotate clockwise
about pivot 46 relative to first pawl lever 15 as a result
of engagement between release lug 50 and release pin
52.
[0032] When an inside or outside door handle is op-
erated, initial movement of the door handle operates a
micro switch which indicates opening of the door is re-
quired. As such the control unit 54 activates the power
actuator with causes the latch arrangement to move
from a position as shown in figure 4 to the position as
shown in figure 3. Note that the time taken to move be-
tween the positions is significantly less than 2 seconds
since the motor only has to act against the above men-
tioned return spring (not shown), and in particular does
not have to close the door against the door seal force.
[0033] Further operation of the inside or outside door

handle causes the second pawl release lever 18 to ro-
tate in an anticlockwise direction thus also rotating the
second pawl 16 in an anticlockwise direction such that
second pawl tooth 40 is clear from and no longer posi-
tioned opposite closed abutment 32. Note that under
these circumstances the power actuator is still activated
and thus initially the door remains in a closed condition
in view of the co-operation between first pawl tooth 48
and movement abutment 36.
[0034] Subsequently the control unit 54 progressively
reduces the power supply to the power actuator until
such time as the power actuator can no longer maintain
the door in a closed position against the influence of the
door seals and thus the door starts to open. Further re-
duction in power causes the first pawl lever to rotate to
the position as shown in figure 1 whereupon release lug
50 engages release pin 52 hence causing first pawl
tooth 48 to disengage movement abutment 36. It should
be noted that under these circumstances the inside or
outside door handle is still operated and thus second
pawl tooth 40 is held clear of the closed abutment 32
and first safety abutment 34. Once the latch arrange-
ment has achieved the position as shown in figure 1, the
claw is then free to rotate to its open condition since nei-
ther of the pawls are restraining it from opening.
[0035] Advantageously the present invention allows
progressive opening of the claw 12 and thus prevents
the claw opening quickly in an unrestrained manner and
causing noise as it hits stops such as elastomeric buff-
ers which define its fully open position.
[0036] In an alternative embodiment the power actu-
ator 20 can be moved from the position as shown in fig-
ure 4 to the position as shown in figure 3 by applying a
first polarity to the terminals of the power actuator (as
described above with reference to the first embodi-
ment). However, once the mechanism has achieved the
position in figure 3, the power actuator can then be re-
versed polarised in order to open the door. It should be
noted that, under the circumstances, even though the
power actuator 20 is, from an initial consideration, forc-
ing lever 50 clockwise, and thus apparently opening the
door quicker, a deeper consideration of the mechanism
shows that, in fact, the power actuator 20 is acting in an
"engine braking" mode, and this in fact slows opening
of the claw, when compared with unrestrained opening.
Thus even by powering the power actuator from the po-
sition shown in figure 3 to the position shown in figure
1, this might still typically take approximately 2 seconds,
whereas as described above, in relation to the prior art,
an unrestrained opening of the claw might typically take
40-70 milli seconds. Thus, it can be seen that the power
actuator resists movement of the latch bolt during open-
ing of the latch bolt and hence reduces any noise gen-
erated by the latch bolt.
[0037] Whilst the present invention has been de-
scribed in relation to a latch arrangement which offers
power closing of the latch from the first safety position
to the fully closed position, in further embodiments pow-
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er closure is not necessary. However, it is advantageous
to provide progressive opening (power opening) accord-
ing to the present invention in conjunction with a device
that provides for power closure since many of the com-
ponents required to power open the latch can also be
utilised to power close the latch.
[0038] It should also be noted that embodiments of
latch arrangements according to the present invention
which incorporates power opening of the latch may not
require stops such an elasometric buffers and the like
operable to reduce impact noise since the latch arrange-
ment opens in a controlled manner such that no or little
noise is generated as the various latch components
move to their fully open position.
[0039] It should also be noted that modern door seals
do not have a linear spring rate, instead they have a ris-
ing spring rate as the door moves from the first safety
position to the fully closed position. Thus controlled
opening of the latch is most beneficial over an initial
opening of an associated door since by controlling initial
opening of the door most of the energy stored within the
door seals can be dissipated in a controlled manner.

Claims

1. A latch arrangement (10) including a latch bolt (12)
moveable between at least a closed condition, at
which it is capable of retaining a striker (30) in use,
and an open condition, at which it is capable of re-
leasing the striker, and a power actuator (20) oper-
able to resist movement of the latch bolt during at
least part of an opening movement of the latch bolt.

2. A latch arrangement as defined in Claim 1 in which
the power actuator (20) is operable to resist an initial
opening movement of the latch bolt.

3. A latch arrangement as defined in Claim 1 or 2 in
which the latch bolt (12) has a first safety condition
(34) at which it is capable to retaining a striker in
use, though not in a fully closed condition, in which
the power actuator is operable to resist movement
of the latch bolt during at least part of an opening
movement of the latch bolt between the closed con-
dition and the first safety condition.

4. A latch arrangement as defined Claim 3 in which
the power actuator (20) is incapable of operating to
resist movement of the latch bolt during an opening
movement of the latch bolt between the first safety
condition and the fully open condition.

5. A latch arrangement as defined in any preceding
claim in which the power actuator is operably con-
nectable to the latch bolt by a first pawl (14).

6. A latch arrangement as defined in any preceding

claim in which the power actuator is operable to
closed the latch from the first safety condition to the
closed condition.

7. A latch arrangement as defined in any preceding
claim in which the latch bolt is retained in the closed
condition by a second pawl (40).

8. A latch arrangement as defined in Claim 7 when de-
pendant upon Claim 3 in which the latch bolt is ca-
pable of being retained in a first safety condition by
the second pawl.

9. A latch arrangement as defined in any preceding
claim in which the power actuator (20) is an electric
actuator.

10. A latch arrangement as defined in any preceding
claim in which the power actuator is powered in a
latch closing direction whilst resisting movement of
the latch bolt during at least part of the opening
movement of the latch bolt.

11. A latch arrangement as defined in claims 1 to 9 in
which the power actuator is powered an opening di-
rection whilst resisting movement of the latch bolt
during at least part of an opening movement of the
latch bolt.

12. A latch arrangement as defined in any preceding
claim in which there is a gear reduction between the
motor and the latch bolt.
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