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(54) A latch assembly for a vehicle door

(57) An emergency-locking latch assembly 14 is
provided for securing a vehicle door 12 in a closed po-
sition, the emergency-locking latch assembly 14 is in-
tended to secure a first door fastener 16 to an opposing
second door fastener 18 when the vehicle door 12 is
subjected to a substantial acceleration. In one embodi-
ment, the emergency-locking latch assembly 14 in-
cludes a release lever 26 coupled to the first door fas-
tener 16 to selectively disengage the first door fastener
16 from the opposing second door fastener 18 thereby
releasing the vehicle door 12 from its closed position
and further includes an inertia-actuated detent lever 38
that is intended to block a predetermined path of the re-
lease lever 26 and prevent the release lever 26 from un-
latching the vehicle door 12 from its closed position.
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Description

[0001] The present invention relates generally to ve-
hicle doors, and more particularly to an emergency-lock-
ing latch assembly that secures a vehicle door in a
closed position when the vehicle door is subjected to a
substantial acceleration.
[0002] Vehicle doors are commonly equipped with
latch assemblies for securing the vehicle doors in a
closed position. These latch assemblies can also be uti-
lized for selectively releasing the vehicle doors from the
closed position and allowing those doors to be swung
open.
[0003] A typical latch assembly includes one or more
ratchets for engaging corresponding striking pins that
extend from a door jam of the vehicle. Each ratchet usu-
ally is coupled to a series of intermediate release levers
for causing the ratchet to disengage from the striking
pin. These intermediate release levers ordinarily are
coupled to and operated by one or more actuation
mechanisms, e.g. inside and outside door handles.
[0004] A drawback of these latch assemblies is that
they can inadvertently release the vehicle door from its
closed position. For example, during a vehicle side im-
pact, substantial sheet metal deformation can cause the
outside door handle to flex thereby actuating the ratchet
to disengage from the striking pin. Moreover, it is also
understood that a variety of conditions can subject the
vehicle to a substantial acceleration which could provide
one of the intermediate levers with sufficient momentum
to rotate or otherwise move the intermediate lever in a
manner that unlatches the vehicle door from its closed
position.
[0005] The inadvertent release of the vehicle door
from its closed position clearly is disadvantageous be-
cause it can significantly compromise the safety of the
occupants within the vehicle. For example, during a ve-
hicle collision, the unlatched vehicle door may swing
open and allow an unbelted occupant to be thrown from
the vehicle. Alternatively, the occupant may remain in
the vehicle but be injured by an object entering the ve-
hicle that would have otherwise been blocked by the
closed vehicle door. In addition to these two specific ex-
amples, it is understood that various other disadvantag-
es can be associated with the inadvertent unlatching of
the vehicle door.
[0006] It is an object of this invention to provide a latch
assembly that secures a vehicle door in a closed posi-
tion when the vehicle is subjected to a vehicle collision
or various other conditions that impart a substantial ac-
celeration upon the vehicle door.
[0007] According to a first aspect of the invention
there is provided a vehicle door latch assembly for se-
curing a first door fastener to an opposing second door
fastener in order to hold a vehicle door in a closed po-
sition characterised in that the assembly comprises a
release mechanism coupled to the first door fastener,
said release mechanism intended to move along a pre-

determined path for selectively disengaging the first
door fastener from the opposing second door fastener,
a spindle member coupled to the vehicle door, an inertia-
actuated detent lever pivotally coupled to said spindle
member and being moveable between at least a release
position and a detent position wherein the detent lever
is selectively disposed in said detent position for block-
ing said predetermined path of said release mechanism
and preventing said release mechanism from disengag-
ing the first door fastener from the opposing second door
fastener when said inertia-actuated detent lever is sub-
jected to a substantial acceleration.
[0008] The assembly may further comprise a sloped
contact surface integrated on said release mechanism
for sliding said inertia-actuated detent lever thereacross
and moving said inertia-actuated detent lever.
[0009] Alternatively, the assembly may further com-
prise a sloped contact surface integrated on said inertia-
actuated detent lever for sliding a lever guide member
thereacross and moving said inertia-actuated detent le-
ver.
[0010] The assembly may further comprise a detent
tab extending from said release mechanism for contact-
ing said inertia-actuated detent lever when said inertia-
actuated detent lever is located in said detent position.
[0011] The inertia-actuated detent lever in said re-
lease position may be offset from the release mecha-
nism for allowing the release mechanism to move along
the predetermined path for disengaging the first door
fastener from the opposing second door fastener and in
said detent position is aligned with the release mecha-
nism and causing said detent tab to contact the release
mechanism and block the predetermined path of the re-
lease mechanism.
[0012] The lever guide member may be a detent fin-
ger extending from at least one of a back plate and a
release mechanism.
[0013] The release mechanism may have a notch in-
tegrally formed therein for receiving said release mech-
anism when said inertia-actuated detent lever is located
in the release position.
[0014] The assembly may further comprise a lever
guide member coupled to the latch assembly and in-
tended to contact said inertia-actuated detent lever and
prevent said inertia-actuated detent lever from moving
beyond a predetermined position.
[0015] The inertia-actuated detent lever may have a
notch integrally formed therein for receiving said release
mechanism when said inertia-actuated detent lever is
located in said detent position.
[0016] Said spindle member may include an annular
flange for contacting said inertia-actuated detent lever
and coupling said inertia-actuated detent lever to the ve-
hicle door.
[0017] Preferably, the assembly may further comprise
a biasing member coupled to said inertia-actuated de-
tent lever and intended to apply a biasing force to said
inertia-actuated detent lever for locating said inertia-ac-
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tuated detent lever in said at least one release position
during normal vehicle operation, said biasing force be-
ing less than a resultant inertia force derived from a sub-
stantial acceleration of said inertia-actuated detent le-
ver.
[0018] Preferably, the assembly may further compris-
es a counterweight coupled to said inertia-actuated de-
tent lever and intended to cause said inertia-actuated
detent lever to move to said detent position when said
inertia-actuated detent lever is subjected to said sub-
stantial acceleration.
[0019] The assembly may further comprise an encap-
sulation ring coupled to a pivot end of said inertia-actu-
ated detent lever, said encapsulation ring intended to
facilitate movement between said pivot end of said in-
ertia-actuated detent lever and said spindle member.
[0020] The release mechanism may be at least one
of an outside release lever coupled between an outside
release handle and the first door fastener and an inside
release lever coupled between an inside release handle
and the first door fastener.
[0021] According to a second aspect of the invention
there is provided detent mechanism for use in an emer-
gency-locking latch assembly for a vehicle door, the de-
tent mechanism intended to selectively block a prede-
termined path of a release mechanism and prevent the
release mechanism from disengaging a first door fas-
tener from an opposing second door fastener under cer-
tain circumstances comprising a spindle member cou-
pled to the vehicle door an inertia-actuated detent lever
pivotally coupled to said spindle member, said inertia-
actuated detent lever being moveable between at least
one release position and a detent position and a sloped
contact surface integrated on one of the inertia-actuated
detent lever and the release mechanism for sliding a le-
ver guide member thereacross and moving said inertia-
actuated detent lever wherein the detent lever is selec-
tively disposed in said detent position for blocking said
predetermined path of said release mechanism and pre-
venting said release mechanism from disengaging the
first door fastener from the opposing second door fas-
tener when said inertia-actuated detent lever is subject-
ed to a substantial acceleration.
[0022] The inertia-actuated detent lever in said at
least one release position may be offset from the release
mechanism for allowing the release mechanism to move
along the predetermined path for disengaging the first
door fastener from the opposing second door fastener,
said inertia-actuated detent lever in said detent position
may be aligned with the release mechanism and caus-
ing said detent tab to contact the release mechanism
and block the predetermined path of the release mech-
anism.
[0023] The detent mechanism may further comprise
a biasing member coupled to said inertia-actuated de-
tent lever and intended to apply a biasing force to said
inertia-actuated detent lever for locating said inertia-ac-
tuated detent lever in said at least one release position

during normal vehicle operation, said biasing force be-
ing less than a resultant inertia force derived from a sub-
stantial acceleration of said inertia-actuated detent le-
ver.
[0024] The lever guide member may be a detent fin-
ger extending from at least one of a back plate and a
release mechanism.
[0025] The detent mechanism may further comprise
a counterweight coupled to said inertia-actuated detent
lever and intended to cause said inertia-actuated detent
lever to move to said detent position when said inertia-
actuated detent lever is subjected to said substantial ac-
celeration.
[0026] The detent mechanism may further comprise
an encapsulation ring coupled to a pivot end of said in-
ertia-actuated detent lever, said encapsulation ring in-
tended to facilitate movement between said pivot end of
said inertia-actuated detent lover and said spindle mem-
ber.
[0027] One advantage of the present invention is that
an inertia actuated detent lever is provided that is reg-
ularly displaced in order to prevent the detent lever from
inadvertently becoming fixed in one position or other-
wise becoming inoperable.
[0028] Another advantage of the present invention is
that an emergency-locking latch assembly is provided
that can secure a vehicle door in a closed position there-
by preventing an object from entering the vehicle and
injuring an occupant within the vehicle in the event of a
collision. Yet another advantage of the present invention
is that an emergency-locking latch assembly is provided
that can secure a vehicle door in a closed position for
the purpose of preventing an unbelted occupant within
the vehicle from being thrown therefrom and becoming
seriously injured. Still another advantage of the present
invention is that an emergency-locking latch assembly
is provided that permits a vehicle door to be readily
opened under safe conditions when the vehicle is not
subjected to a vehicle collision or various other condi-
tions involving a substantial amount of acceleration.
[0029] The invention will now be described by way of
example with reference to the accompanying drawing
of which:-

FIGURE 1 is a perspective view of a vehicle with a
vehicle door in an open position and having an
emergency-locking latch assembly integrated
therein according to one embodiment of the present
invention;

FIGURE 2 is a rear perspective view of an emer-
gency-locking latch assembly, according to one em-
bodiment of the present invention;

FIGURE 3 is a front plan view of the emergency-
locking latch assembly shown in FIGURE 2;

FIGURE 4A is a plan view of a release lever and an
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inertia-actuated detent lever of the emergency-
locking latch assembly, illustrating the release lever
in a latched position and the inertia-actuated detent
lever in a release position, according to one embod-
iment of the present invention;

FIGURE 4B is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly, illustrating the release lever
in an unlatched position and the inertia-actuated de-
tent lever in a release position, according to one em-
bodiment of the present invention;

FIGURE 4C is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly, illustrating the release lever
in a latched position and the inertia-actuated detent
lever in a detent position, according to one embod-
iment of the present invention;

FIGURE 5 is an exploded view of an inertia-actuat-
ed detent lever, according to one embodiment of the
present invention;

FIGURE 6 is a perspective view of a release lever
and an inertia-actuated detent lever of the emer-
gency-locking latch assembly, according to another
embodiment of the present invention;

FIGURE 7A is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 6, illus-
trating the release lever in a latched position and
the inertia-actuated detent lever in a detent position,
according to another embodiment of the present in-
vention.

FIGURE 7B is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 6, illus-
trating the release lever in an unlatched position
and the inertia-actuated detent lever in a release
position, according to another embodiment of the
present invention.

FIGURE 7C is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 6, illus-
trating the release lever in a latched position and
the inertia-actuated detent lever in a detent position,
according to another embodiment of the present in-
vention;

FIGURE 8 is a perspective view of a release lever
and an inertia-actuated detent lever of the emer-
gency-locking latch assembly, according to yet an-
other embodiment of the present invention;

FIGURE 9A is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 8, illus-
trating the release lever in a latched position and
the inertia-actuated detent lever in a detent position;

FIGURE 9B is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 8, illus-
trating the release lever in an unlatched position
and the inertia-actuated detent lever in a release
position; and

FIGURE 9C is a plan view of a release lever and an
inertia-actuated detent lever of the emergency-
locking latch assembly shown in FIGURE 8, illus-
trating the release lever in a latched position and
the inertia-actuated detent lever in a detent position.

[0030] In the following figures, the same reference nu-
merals are used to identify the same components in the
various views.
[0031] The present invention is particularly suited for
integration within a vehicle door for the purpose of se-
curing the vehicle door in a closed position when the
vehicle door is subjected to a vehicle collision or other-
wise subjected to a substantial acceleration. In this re-
gard, the embodiments described herein employ fea-
tures where the context permits. However, it is under-
stood that a variety of other embodiments without the
described features are contemplated as well. For this
reason, it follows that the present invention can be car-
ried out in various other modes and utilized for other suit-
able applications as desired.
[0032] Referring to Figure 1, there generally is shown
a vehicle 10 having a vehicle door 12 with an emergen-
cy-locking latch assembly 14 (hereinafter referred to as
"latch assembly") integrated therein, in accordance with
one embodiment of the present invention. This latch as-
sembly 14 is intended to secure a vehicle door 12 in its
closed position when the vehicle door 12 is subjected to
a vehicle collision or otherwise subjected to a lateral in-
ertia pulse of say 20G (20 times the force of gravity).
Obviously, other magnitudes of forces may be the meas-
uring point.
[0033] The latch assembly 14 includes a ratchet 16
for engaging a striking pin 18 that extends from a door
jam 20 of the vehicle 10. However, it should be noted
that the latch assembly 14 can be integrated within the
door jam 20 of the vehicle 10 instead of the vehicle door
12. In addition, it is also contemplated that the latch as-
sembly 14 can utilize a variety of other suitable door fas-
teners besides the ratchet and the striking pin.
[0034] Referring now to Figures 2 and 3, there are
shown views of the latch assembly 14 according to one
embodiment of the invention. The latch assembly 14 in-
cludes an actuation mechanism for operating the latch
assembly 14 and causing the ratchet 16 to selectively
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disengage the striking pin 18. As shown in Figure 2, this
actuation mechanism is an outside door handle 22 that
can be pulled or otherwise manipulated by an individual
for the purpose of transferring an applied force and op-
erating the latch assembly 14. Incidentally, it will be ap-
preciated that the actuation mechanism can instead be
various other suitable devices, e.g. an inside door han-
dle or a remotely controlled motor.
[0035] The outside door handle 22 is coupled to a
counterbalance mechanism 24 (shown in Figure 2). This
counterbalance mechanism 24 is intended to bias the
outside door handle 22 to a predetermined position, e.
g. a retracted position, and also to translate an applied
force from the outside door handle 22 to other portions
of the latch assembly 14. To accomplish these purpos-
es, the counterbalance mechanism 24 has a torsion
spring (not shown) or other suitable biasing member
coupled thereto. The torsion spring can apply a biasing
force that is sufficiently high for locating the outside door
handle 22 in the retracted position when the outside
door handle 22 is not being manipulated by an individ-
ual. In addition, the biasing force is also sufficiently low
for permitting an individual to pull the outside door han-
dle 22 from its retracted position and overcome the bi-
asing force of the torsion spring so as to cause the coun-
terbalance mechanism 24 to rotate.
[0036] In this embodiment, the counterbalance mech-
anism 24 is operatively coupled to an outside release
lever 26 by way of three intermediate levers. Namely,
these intermediate levers are a connecting rod 28, an
extension lever 30, and an auxiliary locating lever 32.
These intermediate levers generally are intended to
translate the applied force from the counterbalance
mechanism 24 to the release lever 26. However, it is
understood that more or less than three intermediate le-
vers can be utilized as desired. For example, the latch
assembly may omit all intermediate levers and directly
couple the actuation mechanism to the outside release
lever.
[0037] Specifically, with particular attention to Figure
2, the counterbalance mechanism 24 is coupled to the
connecting rod 28 for the purpose of forcing the con-
necting rod 28 downward as the counterbalance mech-
anism 24 is rotated by the outside door handle 22. Sim-
ilarly, the connecting rod 28 is coupled to the extension
lever 30 and is intended to force the extension lever 30
downward. As best shown in Figure 3, this extension
lever 30 is attached to a moveable end of the auxiliary
locating lever 32. This auxiliary locating lever 32 has an
opposite end pivotally attached to a mounting surface
on the latch assembly 14. In this regard, the auxiliary
locating lever 32 is intended to restrict the movement of
the extension lever 30 within a generally vertical direc-
tion. The extension lever 30 is further coupled to a tip
portion 34 of the outside release lever 26 in order to
transfer the applied force thereto.
[0038] The outside release lever 26 further includes
a pivoting end portion 36a that is pivotally coupled to a

mounting surface of the latch assembly 14. The outside
release lever 26 can pivot between a latched position
(as shown in Figure 4A) and an unlatched position (as
shown in Figure 4B). Furthermore, this outside release
lever 26 has an inertia-actuated detent lever 38 (here-
inafter referred to as "detent lever") operatively coupled
thereto for securing the outside release lever 26 in the
latched position. This detent lever 38 is detailed in the
description for Figures 4A to 4C and Figure 5.
[0039] In general, the movement of the outside re-
lease lever 26 between the latched position and the un-
latched position allows the latch assembly 14 to disen-
gage the ratchet 16 from the striking pin 18 and allows
an individual to swing open the vehicle door 12.
[0040] The pivoting end portion 36a of the outside re-
lease lever 26 has a tab (not shown) extending laterally
outward therefrom for contacting a triple hammer device
40 and causing the triple hammer device 40 to pivot
about its rotation of axis. In this regard, pivoting the out-
side release lever 26 from the latched position to the
unlatched position causes the triple hammer device 40
to likewise pivot. This triple hammer device 40 is oper-
atively coupled to a pawl 42 via a locking link 44. The
pawl 42 is intended to secure the ratchet 16 in a latched
position. Rotating the triple hammer device 40 causes
the pawl 42 to pivot and disengage from the ratchet 16.
As a result, the ratchet 16 releases the striking pin 18
and allows the vehicle door 12 to be swung open.
[0041] From the foregoing, it will be seen that the latch
assembly 14 can also include an inside door handle (not
shown) coupled to an inside release lever 27 by way of
a cable 46. This inside release lever 27 can be selec-
tively coupled to the triple hammer device 40 to cause
the triple hammer device 40 to disengage the pawl 42
from the ratchet 16 and release the striking pin 18 from
the ratchet 16.
[0042] It is also contemplated that the latch assembly
14 can include an auxiliary inside lever 48 for disabling
the latch assembly 14 and locking the vehicle door 12
in a latched position. As is known in the art, this auxiliary
inside lever 48 is coupled to the locking link 44 by way
of a lock element 50 or other suitable mechanism. In this
respect, the auxiliary inside lever 48 can actuate the
locking link 44 and detach the triple hammer device 40
from the pawl 42 thereby preventing the triple hammer
device 40 from disengaging the pawl 42 from the ratchet
16. As a result, the operation of either door handle 22
would not cause the ratchet 16 to disengage the striking
pin 18.
[0043] Referring now to Figures 4A and 4B, there are
shown perspective views illustrating the outside release
lever 26 in latched and unlatched positions, respective-
ly, in accordance with one embodiment of the present
invention. As hereinbefore set forth, the extension lever
30 can pull the tip portion 34 of the outside release lever
26 generally downward for the purpose of causing the
outside release lever 26 to pivot about its pivoting end
portion 36a and releasing the vehicle door 12 from its
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closed position.
[0044] This outside release lever 26 has the inertia-
actuated detent lever 38 operatively coupled thereto for
selectively locking the outside release lever 26 in the
latched position. Specifically, this detent lever 38 has a
detent tab 52 (as best shown in Figure 5) extending
therefrom for selectively engaging the outside release
lever 26 and preventing the outside release lever 26
from pivoting along a predetermined path for unlatching
the ratchet 16 from the striking pin 18. The detent lever
38 is moveable between a release position (as shown
in Figures 4A and 4B) and a detent position (as shown
in Figure 4C).
[0045] In the release position, the detent tab 52 is off-
set from the outside release lever in order to allow the
outside release lever 26 to unlatch the ratchet 16 from
the striking pin 18. In the detent position, the detent tab
52 blocks the path of the outside release lever 26 and
locks the lever 26 in the latched position.
[0046] In one embodiment, as best shown in Figure
5, the detent lever 38 has a pivoting end portion 36b that
is sized for being covered by an encapsulation ring 54.
[0047] The encapsulation ring 54 and the pivoting end
portion 36b of the detent lever 38 each have an aperture
56, 56" integrally formed therethrough for receiving a
spindle member 58 and pivotally coupling the detent le-
ver 38 to a mounting surface of the latch assembly 14,
e.g. the back plate 64.
[0048] The spindle member 58 includes an annular
flange 60 for retaining the detent lever 38 against the
back plate 64.
[0049] The encapsulation ring 54 is comprised of a
plastic material or other suitable corrosive-resistant ma-
terial. In this regard, the encapsulation ring 54 is intend-
ed to prevent the corrosion of the mating surfaces be-
tween the annular flange 60 of the spindle member 58
and the pivoting end portion 36b of the detent lever 38.
[0050] One skilled in the art would understand that the
corrosion between those mating surfaces can fix the de-
tent lever 38 in one position on the spindle member 58
thereby preventing the detent lever 38 from pivoting be-
tween the release position and the detent position. For
that reason, the encapsulation ring 54 is beneficial for
facilitating the free pivoting movement of the detent le-
ver 38 on the spindle member 58 and thus allowing for
the operation of the detent lever 38.
[0051] Moreover, the detent lever 38 has a torsion
spring 62 coupled thereto for moving the detent lever 38
to its release position. However, instead of the torsion
spring 62, it is contemplated that a variety of other suit-
able biasing members or even gravity can be utilized as
desired.
[0052] Referring back to the embodiment shown in
Figure 3, the back plate 64 includes a lever guide mem-
ber, e.g. a detent finger 74, extending therefrom for con-
tacting the detent lever 38 and preventing the torsion
spring 62 from moving the detent lever 38 in a counter-
clockwise direction beyond its release position. Howev-

er, it is contemplated that the lever guide member can
have various other suitable constructions as desired. In
addition, it is also understood that the lever guide mem-
ber can be omitted from the latch assembly 14 provided
that the resting position of the biasing member locates
the detent lever 38 in its release position.
[0053] Referring back to Figure 5, the detent lever 38
further includes a counterweight member 66 fixedly cou-
pled thereto for allowing a substantial lateral accelera-
tion of the detent lever 38, e.g. one caused by a side
impact, to pivot the detent lever 38 from the release po-
sition to the detent position. In this regard, the acceler-
ation of the detent lever 38 and its counterweight mem-
ber 66 produces a resultant inertia force that is greater
than the biasing force of the torsion spring 62. For that
reason, the resultant inertia force moves the detent lever
38 to the detent position and prevents the outside re-
lease lever 26 from disengaging the ratchet 16 from the
striking pin 18.
[0054] It is understood that the stiffness of the torsion
spring 62, the mass of the counterweight member 66,
and the location of the counterweight member 66 on the
detent lever 38 can be adjusted according to the desired
reaction characteristics of the detent lever 38. For ex-
ample, a side impact under the action of a lateral inertia
pulse above the 20G level can cause the vehicle door
to unlatch during the first 10 milliseconds after impact.
Accordingly, the detent lever 38 can be tuned to engage
the outside release lever 26 when the detent lever 38 is
subjected to those particular conditions.
[0055] Additionally, it is understood that tuning the de-
tent lever 38 and the outside release lever 26 can de-
termine the amount of the angular and linear displace-
ments of those lever 38, 26 required for engaging the
detent lever 38 to the outside release lever 26. For in-
stance, the detent lever 38 can be tuned such that the
engagement between the detent lever 38 and the out-
side release lever 26 occurs under two conditions. The
first condition can be that the detent lever 38 rotates by
about 6.7 degrees thereby displacing the detent tab 52
by approximately 3.6 millimeters. Moreover, the second
condition can be that the outside release lever 26 rotates
about 3.6 degrees so as to displace the tip portion 34 of
the outside release lever 26 by less than about 3.8 mil-
limeters.
[0056] However, it will be appreciated that various
other angular and linear displacements of the outside
release lever 26 and the detent lever 38 can be utilized
for locking the latch assembly 14 in a latched position.
[0057] In the particular embodiment illustrated in Fig-
ures 4A-4C, the outside release lever 26 has a notch 68
integrally formed therein for receiving the detent tab 52
when the detent lever 38 is in the release position. In
this regard, the notch 68 allows the outside release lever
26 to pivot about its pivoting end portion 36a thereby
allowing the vehicle door 12 to be unlatched when the
detent lever 38 is in the release position.
[0058] The outside release lever 26 further includes
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a sloped contact surface 70 disposed within the notch
68. This sloped contact surface 70 is intended to contact
the detent tab 52 and pivot the detent lever 38 on the
spindle member 58 when the outside release lever 26
is moved from its latched position to its unlatched posi-
tion. This movement of the detent lever 38 can break
dust sediment or corrosion buildup that can accumulate
between the mating surfaces of the detent lever 38 and
the spindle member 58. In this regard, the sloped con-
tact surface 70 can prevent the detent lever 38 from be-
coming fixed in one position. This feature is beneficial
because it will allow the detent lever to move between
the release position and the detent position and lock the
latch assembly 14 in the latched position.
[0059] Referring now to Figure 6, there is shown a
perspective view of an outside release lever 26' and a
detent lever 38" of a latch assembly 14', according to a
second embodiment of the present invention.
[0060] In greater detail, Figure 7A shows this release
lever 26' in a latched position with the detent lever 38'
in a detent position. Furthermore, Figure 7B illustrates
the outside release lever 26' moved to an unlatched po-
sition thereby simultaneously causing the detent lever
38' to move to a release position. This relationship in
movement between the outside release lever 26' and
the detent lever 38' is detailed in the description for the
lever guide member.
[0061] The latch assembly 14' includes a torsion
spring 62' coupled between the detent lever 38' and a
back plate 64'. The torsion spring 62' is intended to move
the detent lever 38' in a predetermined direction. For ex-
ample, as depicted in the Figures 7A and 7B, the torsion
spring 62' is employed for moving the detent lever 38'
in counter-clockwise direction from its detent position to
its release position.
[0062] It will be appreciated that various suitable bi-
asing members other than the torsion spring can be uti-
lized to move the detent lever in various suitable direc-
tions. Moreover, it is also contemplated that other suit-
able mounting surfaces in the latch assembly 14' can be
employed in place of the back plate 64'.
[0063] The latch assembly 14' further includes a lever
guide member, e.g. a detent finger 74', extending from
the outside release lever 26' for contacting the detent
lever 38' and preventing the torsion spring 62' from mov-
ing the detent lever 38' beyond a predetermined posi-
tion.
[0064] Specifically, this detent finger 74' extends lat-
erally outward from the outside release lever 26'(as best
shown in Figure 6) and is intended to contact a sloped
contact surface 70' of the detent lever 38'. For example,
with reference to Figure 7A, when the outside release
lever 26' remains in the latched position, the detent fin-
ger 74' and the torsion spring 62 collectively position the
detent lever 38' in its detent position.
[0065] However, as shown in Figure 7B, as the out-
side release lever 26' pivots from its latched position to
its unlatched position, the detent finger 74' slides across

the sloped contact surface 70' thereby allowing the tor-
sion spring 62' to move the detent lever 38' to its release
position.
[0066] In other words, the detent lever 38' is routinely
pivoted about the spindle member 58' each time the out-
side release lever 26' is moved between its latched po-
sition and its unlatched position. As mentioned above,
this feature is beneficial because it can break up the ac-
cumulation of dust sediment or the corrosion of mating
surfaces that can otherwise fix the detent lever 38' in
one position on the spindle member 58'. In that regard,
the detent lever 38' can freely move between a detent
position and a release position. As a result, the detent
lever 38' and lock the latch assembly 14' in a latched
position when it is subjected to a substantial lateral ac-
celeration yet also allow for normal operation of the latch
assembly 14'.
[0067] As illustrated in Figures 7A-7C, the detent le-
ver 38' has a detent tab 52' extending therefrom for se-
lectively engaging the outside release lever 26' and pre-
venting the outside release lever 26' from moving from
the latched position to the unlatched position. Upon in-
spection of Figure 7C, it will be seen that a lateral inertia
pulse, e.g. one greater than about 20G, can cause the
detent lever 38' to remain in its detent position as the
outside release lever 26' begins moving toward its un-
latched position thereby removing the detent finger 74'
from the sloped contact surface 70'. In this regard, the
lateral inertia pulse can take the place of the detent fin-
ger 74' by opposing the force of the torsion spring 62'
and holding the detent lever 38' in the detent position.
In this position, the detent tab 52' will contact the outside
release lever 26' and lock the latch assembly 14' in a
latched position.
[0068] As exemplified in Figure 7B, the outside re-
lease lever 26' has a notch 68' integrally formed therein
for receiving the detent tab 52' and allowing the outside
release lever 26' to move to its unlatched position. Spe-
cifically, when the detent lever 38' is moved to its release
position, the detent tab 52' is aligned with the notch 68'
and therefore allows the notch 68' to receive the detent
tab 52' therein. For that reason, this notch 68' can allow
the outside release lever 26' to move to its unlatched
position.
[0069] However, it will be appreciated that the notch
can be otherwise structured or even entirely omitted
from the outside release lever. For example, in the re-
lease position, the detent tab can be completely offset
from any portion of the outside release lever to prevent
any possible contact between the detent tab and the de-
tent lever. As a result, the outside release lever can free-
ly move from the latched position to the unlatched posi-
tion.
[0070] Referring now to Figure 8, there is shown a
perspective view of an outside release lever 26" and a
detent lever 38" of a latch assembly 14", according to a
third embodiment of the present invention. Figure 9A il-
lustrates this release lever 26" in a latched position and
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the detent lever 38" in a detent position. In addition, Fig-
ure 9B illustrates the outside release lever 26" moved
to an unlatched position thereby simultaneously causing
the detent lever 38" to move to a release position. The
overall construction allowing this movement between
the outside release lever 26" and the detent lever 38" is
detailed in the description for the lever guide member.
[0071] This embodiment requires that the latch as-
sembly 14" includes a torsion spring 62" coupled be-
tween the detent lever 38" and a back plate 64". This
torsion spring 62" is intended to move the detent lever
38" in a predetermined direction. By way of example, as
shown in the Figures 9A and 9B, the torsion spring 62" is
utilized for moving the detent lever 38" in a counter-
clockwise direction from its detent position to its release
position. It is understood that various other suitable bi-
asing members besides the torsion spring can be uti-
lized to move the detent lever in various suitable direc-
tions. Moreover, it will also be appreciated that other
suitable mounting surfaces in the latch assembly
14" can be utilized instead of the back plate 64".
[0072] The latch assembly 14" further includes a lever
guide member, e.g. a detent finger 74", extending from
the outside release lever 26" (as best illustrated in Fig-
ure 8) for contacting the detent lever 38"and preventing
the torsion spring 62" from moving the detent lever 38"
beyond a predetermined position.
[0073] In particular, this detent finger 74"extends lat-
erally outward from the outside release lever 26" and is
intended to contact a sloped contact surface 70" of the
detent lever 38". For instance, it will be apparent from
Figure 9A that when the outside release lever
26" remains in the latched position, the detent finger 74"
and the torsion spring 62" collectively position the detent
lever 38" in its detent position.
[0074] As the outside release lever 26" pivots from its
latched position to its unlatched position, the detent fin-
ger 74" slides across the sloped contact surface 70"
thereby allowing the torsion spring 62" to move the de-
tent lever 38" to its release position. This feature allows
the detent lever 38" to regularly pivot about the spindle
member 58' each time the outside release lever 26' is
moved between its latched position and its unlatched
position.
[0075] As hereinbefore stated, the advantage of this
feature is that it can break up the accumulation of dust
sediment or the corrosion of mating surfaces that can
otherwise fix the detent lever 38' in one position on the
spindle member 58'. For that reason, the detent lever
38' can freely move between a detent position and a re-
lease position. As a result, the detent lever 38' and lock
the latch assembly 14' in a latched position when it is
subjected to a substantial lateral acceleration yet also
allow for normal operation of the latch assembly 14'.
[0076] In this embodiment, the outside release lever
26" has a detent tab 52" extending therefrom for selec-
tively engaging the detent lever 38" and preventing the
outside release lever 26" from moving from the latched

position to the unlatched position. In particular, as
shown in Figure 9C, a lateral inertia pulse, e.g. one
greater than about 20Gs, can cause the detent lever
38" to remain in its detent position as the outside release
lever 26" begins moving toward its unlatched position.
It is understood that as the outside release lever
26" pivots toward its unlatched position, the detent fin-
ger 74" is removed from the sloped contact surface 70".
In this regard, the lateral inertia pulse takes the place of
the detent finger 74" by opposing the force of the torsion
spring 62" and holding the detent lever 38" in the detent
position. In this position, the detent tab 52" contacts the
detent lever 38"and locks the latch assembly 14" in a
latched position.
[0077] The detent lever 38" also has a notch 68"inte-
grally formed therein for receiving the detent tab 52"and
preventing the outside release lever 26"to move to its
unlatched position. Specifically, when the detent lever
38"is moved to its detent position, the detent tab 52"is
aligned with the notch 68". As a result, the notch 68"can
receive the detent tab 52"therein and cause the detent
lever 38"to engage the detent tab 52". In this way, the
notch 68"can prevent the outside release lever 26"from
moving to its unlatched position.
[0078] However, it will be appreciated that the notch
can be otherwise structured or even entirely omitted
from the outside release lever. For example, in the re-
lease position, the detent tab can be completely offset
from any portion of the outside release lever and there-
fore allow the outside release lever to freely move from
the latched position to the unlatched position.
[0079] While particular embodiments of the invention
have been shown and described, it will be understood
that the invention is not limited thereto and that modifi-
cations or alternative construction may be made by
those skilled in the art without departing from the scope
of the invention.

Claims

1. A vehicle door latch assembly (14) for securing a
first door fastener (16) to an opposing second door
fastener (18) in order to hold a vehicle door (12) in
a closed position characterised in that the assem-
bly (14) comprises a release mechanism coupled
to the first door fastener (16), said release mecha-
nism intended to move along a predetermined path
for selectively disengaging the first door fastener
(16) from the opposing second door fastener (18),
a spindle member (58, 58', 58") coupled to the ve-
hicle door (12), an inertia-actuated detent lever (38,
38', 38") pivotally coupled to said spindle member
(58, 58', 58") and being moveable between at least
a release position and a detent position wherein the
detent lever (38, 38', 38") is selectively disposed in
said detent position for blocking said predetermined
path of said release mechanism and preventing
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said release mechanism from disengaging the first
door fastener (16) from the opposing second door
fastener (18) when said inertia-actuated detent le-
ver (38, 38', 38") is subjected to a substantial accel-
eration.

2. An assembly as claimed in claim 1 wherein the as-
sembly further comprises a sloped contact surface
(70) integrated on said release mechanism for slid-
ing said inertia-actuated detent lever (38) therea-
cross and moving said inertia-actuated detent lever
(38).

3. An assembly as claimed in claim 1 wherein the as-
sembly further comprises a sloped contact surface
(70', 70") integrated on said inertia-actuated detent
lever (38', 38") for sliding a lever guide member (74',
74") thereacross and moving said inertia-actuated
detent lever (38', 38").

4. An assembly as claimed in claim 3 wherein the as-
sembly further comprises a detent tab (52") extend-
ing from said release mechanism for contacting
said inertia-actuated detent lever (38") when said
inertia-actuated detent lever (38") is located in said
detent position.

5. An assembly as claimed in claim 4 wherein the in-
ertia-actuated detent lever in said release position
is offset from the release mechanism for allowing
the release mechanism to move along the prede-
termined path for disengaging the first door fastener
from the opposing second door fastener and in said
detent position is aligned with the release mecha-
nism and causing said detent tab to contact the re-
lease mechanism and block the predetermined path
of the release mechanism.

6. An assembly as claimed in any of claims 3 to 5
wherein the lever guide member is a detent finger
extending from at least one of a back plate and a
release mechanism.

7. An assembly as claimed in claim 1 or in claim 2
wherein the release mechanism has a notch inte-
grally formed therein for receiving said release
mechanism when said inertia-actuated detent lever
is located in the release position.

8. An assembly as claimed in any of claims 1, 2 or 7
wherein the assembly further comprises a lever
guide member coupled to the latch assembly and
intended to contact said inertia-actuated detent le-
ver and prevent said inertia-actuated detent lever
from moving beyond a predetermined position.

9. An assembly as claimed in claim 1 or in any of
claims 3 to 6 wherein the inertia-actuated detent le-

ver has a notch integrally formed therein for receiv-
ing said release mechanism when said inertia-ac-
tuated detent lever is located in said detent position.

10. An assembly as claimed in any of claims 1 to 9
wherein said spindle member (58) includes an an-
nular flange (60) for contacting said inertia-actuated
detent lever (38) and coupling said inertia-actuated
detent lever (38) to the vehicle door (12).

11. An assembly as claimed in any of claims 1 to 10
wherein the assembly further comprises a biasing
member (62, 62', 62") coupled to said inertia-actu-
ated detent lever (38, 38', 38") and intended to apply
a biasing force to said inertia-actuated detent lever
(38, 38', 38") for locating said inertia-actuated de-
tent lever (38, 38', 38") in said at least one release
position during normal vehicle operation, said bias-
ing force being less than a resultant inertia force de-
rived from a substantial acceleration of said inertia-
actuated detent lever.

12. An assembly as claimed in any of claims 1 to 11
wherein the assembly further comprises a counter-
weight (66) coupled to said inertia-actuated detent
lever (38) and intended to cause said inertia-actu-
ated detent lever (38) to move to said detent posi-
tion when said inertia-actuated detent lever (38) is
subjected to said substantial acceleration.

13. An assembly as claimed in any of claims 1 to 12
wherein the assembly further comprises an encap-
sulation ring (54, 54', 54") coupled to a pivot end of
said inertia-actuated detent lever, said encapsula-
tion ring (54, 54', 54") intended to facilitate move-
ment between said pivot end of said inertia-actuat-
ed detent lever (38, 38', 38") and said spindle mem-
ber (58, 58', 58").

14. An assembly as claimed in any of claims 1 to 13
wherein the release mechanism includes at least
one of an outside release lever (26) coupled be-
tween an outside release handle (22) and the first
door fastener (16) and an inside release lever cou-
pled between an inside release handle and the first
door fastener.

15. A detent mechanism for use in an emergency-lock-
ing latch assembly (14) for a vehicle door (12), the
detent mechanism intended to selectively block a
predetermined path of a release mechanism and
prevent the release mechanism from disengaging
a first door fastener (16) from an opposing second
door fastener (18) under certain circumstances
comprising a spindle member (58, 58', 58") coupled
to the vehicle door (12) an inertia-actuated detent
lever (38, 38', 38") pivotally coupled to said spindle
member (58, 58', 58"), said inertia-actuated detent
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lever (38, 38', 38") being moveable between at least
one release position and a detent position and a
sloped contact surface (70, 70', 70") integrated on
one of the inertia-actuated detent lever (38', 38")
and the release mechanism for sliding a lever guide
member thereacross and moving said inertia-actu-
ated detent lever (38, 38', 38") wherein the detent
lever (38, 38', 38") is selectively disposed in said
detent position for blocking said predetermined
path of said release mechanism and preventing
said release mechanism from disengaging the first
door fastener (16) from the opposing second door
fastener (18) when said inertia-actuated detent le-
ver (38, 38', 38") is subjected to a substantial accel-
eration.

17 18



EP 1 371 799 A2

11



EP 1 371 799 A2

12



EP 1 371 799 A2

13



EP 1 371 799 A2

14



EP 1 371 799 A2

15



EP 1 371 799 A2

16



EP 1 371 799 A2

17



EP 1 371 799 A2

18



EP 1 371 799 A2

19


	bibliography
	description
	claims
	drawings

