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FLUID-DAMPED AUTOMOTIVE DOOR
LATCH ACTUATOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

This invention relates to automotive door latch actuators,
commonly called “door handles,” and particularly to an
automotive door latch actuator which 1s fluid damped.

BACKGROUND OF THE INVENTION

At the present time the typical automotive door latch
actuator comprises an oval or rectangular escutcheon plate
fixed to the outer panel of an automotive door assembly. The
door assembly 1s equipped with a latch mechanism to secure
the door to the vehicle body. A generally flush handle is
mounted 1n a recess 1n the escutcheon plate such that 1t may
be manually pulled outwardly and upwardly agamst the
resisting action of a spring to unlatch and open the door.

Because the spring has the power to very abruptly return
the handle to the rest position when released, resilient
bumpers may be provided to soften the mechanical shock of
the handle returning to the rest position. Another approach
which reduces the shock and noise associated with door
handle release and which enhances the user’s perception of
automotive quality 1s to provide a fluid damper which slows
the return movement. U.S. Pat. No. 5,092,642, 1ssued Mar.
3, 1992, 1llustrates a fluid damper 1n which a lever associated
with the door latch actuator 1s connected through a lost
motion connection to a vane-type cylindrical damper so that
only a portion of the handle return movement 1s damped.

SUMMARY OF THE INVENTION

It 1s the objective of this invention to provide an
improved, full-time, fluid-damping mechanism for an auto-
motive door handle which 1s pivotally mounted for move-
ment relative to a door panel and, or an escutcheon plate
carried by a door panel.

In general, this 1s achieved through the provision of first
and second spaced supports which extend inwardly of the
door panel and/or escutcheon plate and which carry in
rotatable association therebetween a shaft on which a fluid

damper 1s conveniently mounted. The damper may take any
of several forms, two of which being disclosed herein, but in
all cases comprises a first element which 1s fixed relative to
the door panel, a second element which rotates with the shaft
and a quantity of viscous fluid trapped between the first and
second element to resist motion of the handle in both
directions and at all times.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an escutcheon and handle
assembly 1ncorporating the invention and as seen from the
outside surface of the escutcheon plate;

FIG. 2 1s an exploded view of the door handle assembly
embodiment of FIG. 1 as seen from the interior side of the

escutcheon plate;

FIG. 3 15 a section of the assembly of FIG. 2 taken through
the left crank arm as viewed 1n FIG. 2;

FIG. 4 1s a sectional view of the embodiment of FIG. 2
taken through the center of the damper cylinder;
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FIG. 5 1s an exploded side sectional view of the damper
components of the embodiments of FIGS. 1-4;

FIG. 6 15 an axial section of the damper showing the vane
conilguration; and

FIG. 7 1s a sectional view of an alternative damper
assembly.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

FIG. 1 shows an automotive door panel escutcheon plate
10 having a concave portion 12 substantially enclosing a
manually-operable handle 14 which 1s typically manually
ograsped by the user and pulled outwardly and upwardly to
unlatch and open the door panel (not shown) within which
the escutcheon plate 1s fixed. As better shown 1n FIG. 2, lugs
16 and 18 are fixed to the interior surface of the escutcheon
plate 10 and extend inwardly of the door assembly to
provide first and second spaced parallel supports which are
essentially grounded to the body of the automotive vehicle.
As also better shown 1n FIGS. 24, pivot arms 20 and 22
acting as crank members are mechanically fixed to the
handle 14 and extend through slots in the escutcheon plate
10 so that they are disposed immediately inwardly adjacent
the spaced lugs 16 and 18. A metal shaft 24 having a square
cross section 1s rotatably mounted 1n and to the lugs 18 and
20 by way of bushings 26 and 28. As best shown 1n FIG. 2,
the shaft 24 extends through square openings 1n the arms 20
and 22 so that the shaft 24 rotates as the arms 20 and 22 are
pivoted about the shaft axis. A torsion spring 29 provides a
bias which resists rotation of the shaft when the handle 14
1s pulled away from the escutcheon plate 10, but assists the
return of the handle from an extended position to the rest
position.

A fluid-damper 30 of cylindrical configuration 1s mounted
on the shaft 24 between the crank arms 20 and 22. As best
shown 1in FIGS. 3, 4 and 5, the damper 30 comprises an outer
cylindrical housing which 1s anchored at 34 to the escutch-
con plate 10 and a vane 32 which 1s mounted on the shaft 24
for rotation therewith within the cylindrical housing. The
space within the housing 1s filled with a temperature-stable
viscous silicone fluid 36. The strength of the damping action
1s a function of several factors 1including viscosity and the
radial spacing between the ends of the vane 32 and the inner
surface of the cylindrical housing. Damping action may,
therefore, be varied according to the wishes of the designer.

As better shown 1in FIGS. 5 and 6 the damper cylinder 30

1s a scaled assembly, the seal being comprised of the end
caps 38 (only one is shown, but they are identical) and the
O-rings 40 and 42. The shatt 24 passes through the center of
the assembly and requires no scal since 1t not 1n the fluid
chamber.

In operation the handle 14 i1s extended by manual pressure
to rotate the crank arms 20 and 22 counterclockwise as
viewed 1n FIGS. 3 and 4. This counterclockwise pivotal
motion of the crank arm 22 rotates the shaft 24 relative to the
lugs 16 and 18 to rotate the vane 32 within the viscous fluid
36 within the cylinder 30. All handle motion, whether in the
unlatching or 1n the releasing direction, 1s fluid-damped to
provide a perception of quality and to reduce noise in the
operation of the handle. The spring 29 resists the counter-
clockwise pivotal motion of the crank 22 but aides the
clockwise movement. The crank arm 20 1s connected by
means of a link 31 shown i FIG. 1 to the door latch
assembly (not shown) to release it so that the door may be
opened 1n the normal fashion.

Referring now to FIG. 7 there 1s shown an alternative
arrangement for the fluid-damper 30'. The fluid-damper 30
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comprises an outer cylinder 44 having a square-section
through bore 435 to receive the shaft 24 for rotation therewith
and an inner cylinder 46 having a central portion 48 which
extends concentrically 1nto the cup-shape cavity of the outer
cylinder 44. O-rings 50 seal the space between the cylinders
44 and 46 to permit this space to be filled with a viscous
silicone type fluid. The damping action in the embodiment
of FIG. 7 1s largely a function of the mechanical forces
required to produce shearing of the damping fluid in the
cylindrical-shaped space between the closely mating por-
tions of the cylinders 44 and 46.

Another benefit of the invention 1s the resistance the
dampers 30, 30' provide to 1nadvertent opening of the door
latch 1n the face of the inertial inputs associated with a side
impact accident; 1.e., the damper resists movement of the
handle 14 relative to the escutcheon plate 1n both unlatching
and release directions, the damping force being greater in
response to more abrupt 1nputs.

A number of variations 1n the illustrative embodiments
will be apparent to persons skilled in the art; e.g., the fixed
and moving portions of the damper assembly may be
interchanged and the damping action may be a function of
cither bulk fluid movement or shearing action as illustrated,
or both. The escutcheon plate 10 may be mtegrated with a
door or body panel as desired and various aesthetic designs
may be adopted for the handle itself without significant
cifect on the construction or operation of the mvention.

In all cases the damper works full time and in both
directions, 1s simply and mexpensively manufactured and
occupies minimal space within the door assembly as a result
of 1ts location between the escutcheon plate support lugs.

I claim:

1. A fluud-damped automotive door latch actuator com-
prising:

first and second spaced body supports;

a shaft rotatably mounted between said supports;
a manually operated handle;

at least one crank member connected to said handle and
mounted for rotation with said shaft;

bias means for resiliently urging the handle toward a rest
position;

a first damper element mounted between said supports
and 1n fixed relationship thereto;

a second damper element mounted on said shaft for
rotation therewith relative to said first damper element;
and

means for trapping a quantity of tluid between said first
and second damper elements to damp movements of
said handle relative to said body supports.

2. Apparatus as defined in claim 1 wherein the first
damper element 1s a cylinder housing and the second damper
clement 1s a vane mounted for rotation on said shaft for
rotation within the cylinder housing.

3. Apparatus as defined 1n clam 1 wherein the first damper
clement 1s a first cylinder and the second damper element 1s
a second cylinder concentric with the first, the relationship
between said first and second cylinders being such that the
fluid trapped therebetween acts 1 a shear mode to damp
relative movement between the cylinders.

4. Apparatus as defined 1n claim 1 wherein the cross
section of said shaft 1s not round.

4

5. Apparatus as defined m claim 1 further comprising a
second crank member mounted mechanically 1n parallel
with said one crank member.

6. Apparatus as defined in claim 1 further including an

s escutcheon plate adapted for mounting to an automotive
body; said first and second spaced body supports being fixed
to said escutcheon.

7. A fluid damped automortive door latch actuator com-
prising.

a handle mounted for movement between an unlatched
position tn which the door laich is unlatched and a rest
POSILLOnN,

first and second relatively moveable damper elements;

means for trapping a quantity of fluid between said first
and second damper elements; and

drive means operative to move the first damper element
relative to the second damper element against the
reststance of the trapped fluid during at least the nitial
portion of the movement of the door handle from the
rest posttion to the unlaiched postiion.

8. A fluid damped automotive door latch actuator accord-
ing to claim 7 wherein the drive means is operative to move
the first damper element relative to the second damper
element against the resistance of the trapped fluid during the
entire range of the movement of the door handle from the
rest posttion to the unlaiched position.

9. A fluid damped automotive door latch actuator accord-
ing to claim 8 wherein the drive means is further operafive
fo move the first damper element relative to the second
damper element against the resistance of the trapped fluid
during the entire range of the movement of the door handle
from the unlatched position to the rest position.

10. A fluid damped automotive door laich actuator
according to claim 9 wherein the actuator further includes
15 bias means operative in response to opening movement of
the handle to urge the handle toward the rest position.

11. A fluid damped automotive door latch actuator com-
prising:

a handle mounted for opening movement from a rest
position to an unlatched position in which the door
latch 1s unlatched and return movement from the
unlaiched posttion to the rest postiion;

bias means operative in response to opening movement of
the handle to urge the handle toward the rest position;

first and second relatively moveable damper elements;

means for trapping a quantity of fluid between said first
and second damper elements; and

drive means operative to move the first damper element
relative to the second damper element against the
resistance of the trapped fluid during the entire range
of the opening movement of the door handle from the
rest position to the unlatched position and during the
entire range of the return movement of the door handle
from the unlatched position to the rest position.

12. A fluid damped automotive door laich actuator
according to claim 11 wherein one of the damper elements
comprises a cylinder and the other damper element com-
prises a vane mounted for rotation in the cylinder.

13. A fluid damped automotive door latch actuator
60 according to claim 12 wherein said vane comprises said first

damper element.
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