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HANDLE ASSEMBLY FOR A MOTOR VEHICLE DOOR

CROSS -REFERENCE TO RELATED APPLICATIONS

The present application is related to, and claims the benefit of priority from, United States

Provisional Application Serial No. 61/970,715, filed 26 March 2014, the disclosure of which is

incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

The invention relates generally to motor-vehicle door handles and, more particularly, to a

motor-vehicle door-handle assembly having a closure which is selectively opened to permit user

access to a chamber or pocket disposed within a vehicle door.

BACKGROUND

Door handles for motor vehicles are generally old and well-known and, in their most

common conventional form, comprise strap-style handles protruding outwardly from the exterior

surface of the door. Typically, these handles are mechanically coupled to a latch mechanism

disposed within the door and operative to securely latch the door in a closed condition. Upon

actuation of the handle by a user, the latch mechanism is released to permit the door to be

opened.

More recently, electromechanical mechanisms have been introduced to effect both

locking and unlocking of the door latch, as well as actuation of the latch mechanism upon user

actuation of the handle. With respect to locking and unlocking of the door latch, user-carried

remote controls (typically in the form of a "key fob" remote) can passively or actively broadcast



one or more signals that are detected by the vehicle and cause, via the vehicle's on-board

computer, the latch mechanism to be locked or unlocked. With respect to actuation of the latch

mechanism itself, the operative connection between the handle and the latch may be electrical,

such that user actuation of the handle generates a signal which effects operation of the latch

mechanism — e.g., through a servo-motor. These electromechanical latch-release assemblies

have resulted in the introduction of various means for generating the signal to effect operation of

the latch mechanism, including touch sensors, pressure sensors, switches, etc. By disposing such

electronics at the exterior surface of the vehicle door, they are exposed to the elements and more

prone to damage and accelerated degradation.

Still more recently, there have been introduced pop-up handles characterized by the fact

that the user-actuatable handle portion is disposed substantially flush against the exterior surface

of the vehicle door until, via remote-control signal, the handle is moved by a motorized

mechanism to a deployed position in which a user can actuate the handle to unlatch and open the

vehicle door. Pop-up handle mechanisms are somewhat complicated in their construction, are

subject to blockage by ice build-up in colder climates and, moreover, must meet significant

strength requirements.

SUMMARY

There is disclosed herein a handle assembly for a vehicle door. In a first embodiment, the

handle assembly comprises: a body defining an opening dimensioned to at least partially receive

therein a hand of a user, the opening communicating with a chamber defined in the body anterior

of the opening; a closure positioned in the opening, the closure selectively moveable relative to

the body between a first position, in which the closure closes the opening, and a second position,



in which the closure is moved into the chamber so that the hand of the user may be received

through the opening; a motor for selectively moving the closure between the first and second

positions thereof; at least one light-transmissive portion positioned proximate the opening of the

body; and one or more light sources operative to selectively illuminate the at least one light-

transmissive portion when the closure is in at least one of the first or second positions thereof.

According to one feature, the one or more light sources are operative to selectively

illuminate the at least one light-transmissive portion in any of two or more colors of light.

Per another feature, the one or more light sources are operative to selectively illuminate

the at least one light-transmissive portion in a first color of light when the closure is in the first

position thereof, and to selectively illuminate the at least one light-transmissive portion in a

second, different color of light when the closure is in the second position thereof.

According to yet another feature, the at least one light-transmissive portion comprises a

light-transmissive portion positioned about the entire perimeter of the opening.

According to still another feature, there is provided a sensor actuatable by the hand of the

user, the sensor operatively connectable to a latch mechanism for latching and unlatching a

vehicle door. The sensor may, for instance and without limitation, be selected from the group

including capacitive sensors, pressure sensors, and infrared sensors.

Also disclosed is a motor vehicle including at least one door by which a user can enter

and exit the vehicle, the at least one door being characterized by a locked state, in which the door

cannot be opened by the user, and an unlocked state, in which the door can be unlatched and

opened by the user via a handle assembly disposed on the at least one door. The motor vehicle

comprises an improved handle assembly including: a body secured to the at least one door, the

body having an opening therein which opens onto an exterior surface of the at least one door, the



opening dimensioned to at least partially receive the hand of the user, and the opening

communicating with a chamber of the body that is disposed within an interior of the at least one

door; a closure positioned in the opening, the closure selectively moveable between a first

position, in which the closure closes the opening, and a second position, in which the closure is

moved into the chamber of the body so that the hand of the user may be received through the

opening; a motor disposed within the interior of the at least one door for selectively moving the

closure between the first and second positions thereof; at least one light-transmissive portion

positioned proximate the opening of the body so as to be visible at the exterior surface of the at

least one door; and one or more light sources operative to selectively illuminate the at least one

light-transmissive portion when the closure is in at least one of the first or second positions

thereof.

Per one feature, the one or more light sources are operative to selectively illuminate the at

least one light-transmissive portion in any of two or more colors of light.

According to another feature, the one or more light sources are operative to selectively

illuminate the at least one light-transmissive portion in a first color of light when the closure is in

the first position thereof, and to selectively illuminate the at least one light-transmissive portion

in a second, different color of light when the closure is in the second position thereof.

Per still another feature, the at least one light-transmissive portion comprises a light-

transmissive portion positioned about the entire perimeter of the opening.

According to still another feature, there is provided a sensor actuatable by the hand of the

user, the sensor operatively connectable to a latch mechanism for latching and unlatching a

vehicle door. The sensor may, for instance and without limitation, be selected from the group

including capacitive sensors, pressure sensors, and infrared sensors.



According to still another feature, there is provided a controller operatively connected to

the one or more light sources to control the selective illumination of the at least one light-

transmissive portion. The controller may, according to one feature, be responsive to one or more

signals from a remote control to selectively illuminate the at least one light-transmissive portion

in a first color of light when the closure is in the first position thereof, at least one light-

transmissive portion in a second, different color of light when the closure is in the second

position thereof.

According to still another feature, there is provided a controller operatively connected to

the motor to control the selective movement of the closure between the first and second positions

thereof. The controller may, according to one feature, be responsive to signals from the remote

control to effect selective movement of the closure between the first to the second positions

thereof.

According to still another feature, the controller operatively connected to the motor and

the controller operatively connected to the one or more light sources are: (a) responsive to an

unlock signal from the remote control to both illuminate the at least one light-transmissive

portion in a first color of light and move the closure from the first to the second position thereof;

and (b) responsive to a lock signal from the remote control to both illuminate the at least one

light-transmissive portion in a second color of light and move the closure from the second to the

first position thereof.

The controller operatively connected to the one or more light sources and the controller

operatively connected to the motor may be the same controller or different controllers.

In a second embodiment, the handle assembly includes: a body defining an opening

dimensioned to at least partially receive therein a hand of a user, the opening communicating with



a chamber defined in the body anterior of the opening; at least one pivot arm mounted on the

body for pivotal movement relative thereto; a closure for the opening, the closure connected to

the at least one pivot arm for pivotal movement relative thereto, and the closure selectively

moveable relative to the body between a first position, in which the closure occupies the

opening, and a second position, in which the closure is moved into the chamber so that the hand

of the user may be received through the opening; and a motor for effecting selective movement

of the closure between the first and second positions thereof. In movement from the first position

to the second position of the closure, the at least one pivot arm pivotally moves relative to the

body in a first direction and the closure pivotally moves relative to the at least one pivot arm in a

second direction which is opposite the first direction.

According to one feature, the handle assembly includes a sensor actuatable by the hand of

the user, the sensor operatively connectable to a latch mechanism for latching and unlatching a

vehicle door. By way of example, the sensor may be selected from the group consisting of

capacitive sensors, pressure sensors, and infrared sensors.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will now be described, by way of example only, with reference to the

attached Figures, wherein:

FIGS. 1A-12 depict the handle assembly of the present invention according to a first

exemplary embodiment, and FIGS. 13-20 depict the handle assembly according to a second

exemplary embodiment. Dashed lines around the drawings, where present, indicate the boundary

of the depicted area.



FIG. 1A shows the handle assembly of the present invention as seen from the exterior of

a vehicle door, with the closure in the first, closed position thereof;

FIG. IB shows the handle assembly of FIG. 1A, with the closure shown in the second,

open position thereof;

FIG. 2 shows the handle assembly as seen from the inside of a vehicle door (with the

interior trim removed);

FIG. 3 is an overhead perspective view of the handle assembly of FIG. 2;

FIG. 4 is an underside perspective view of the handle assembly of FIG. 2;

FIG. 5 is a lateral perspective view of the handle assembly of FIG. 2;

FIG. 6 is a rear perspective view of the handle assembly of FIG. 2;

FIG. 7 is a front view of the handle assembly of the present invention, shown separate

from a vehicle door;

FIG. 8 is a quartering perspective view of the handle assembly of FIG. 7, with the closure

removed from the drawing to better illustrate the remainder of the assembly;

FIG. 9 is a rear view of the handle assembly of FIG. 7;

FIG. 10 is a rear quartering perspective view of the handle assembly of FIG. 7;

FIG. 11 is an overhead perspective view of the motor, motor mount portion, and closure

of the handle assembly of FIG. 7; and

FIG. 12 is a schematic depiction of an exemplary interrelationship between the handle

assembly and one or more controllers.

FIG. 13 is an exploded perspective view of the several components of the handle

assembly according to a second embodiment of the present invention, with a section of the

vehicle door panel also depicted;



FIGS. 14 and 15 are perspective views taken from opposite sides of the handle assembly

of the second embodiment, with a section of the vehicle door panel also depicted;

FIG. 16 is a cross-sectional view of the handle assembly of the second embodiment,

taken along line A-A of FIG. 14;

FIGS. 17 and 18 are perspective views of the handle assembly of the second embodiment

(with the back panel removed) showing the closure in, respectively, the closed and opened

conditions thereof; and

FIGS. 19 and 20 are alternate perspective views of the handle assembly of the second

embodiment (with the back panel removed) showing the closure in, respectively, the closed and

opened conditions thereof.

DETAILED DESCRIPTION OF EMBODIMENTS

Referring now to the drawings, there is disclosed herein a handle assembly for a motor-

vehicle door .

In a first embodiment, shown in FIGS. 1A-12 (wherein like numbers indicate like or

corresponding parts), the handle assembly 10 is shown in FIGS. 1A-6 in the operational

environment thereof; i.e., associated with a motor-vehicle door .

Generally, the handle assembly 10 comprises a body (indicated generally at 20) defining

an opening 2 1 dimensioned to receive therein a hand of a user. The opening 2 1 communicates

with a pocket, or chamber 23, defined in the body anterior (relative to the exterior surface of a

vehicle door) of the opening 21. As shown, the opening 2 1 communicates with the area outside

of a motor-vehicle through the exterior l a surface of the door panel 1 (shown in FIGS. 1A and



IB) such that, also as shown, the chamber 23 is disposed within the vehicle door when the

handle assembly 10 is mounted thereon.

A closure 50 positioned in the opening 2 1 is selectively moveable between a first position

(FIG. 1A), in which the closure 50 closes the opening 21, and a second position (FIG. IB), in

which the closure 50 is moved into the chamber 23 so that the hand of the user may be at least

partially received in the opening.

A motor 60 for selectively moving the closure 50 between the first, closed, and second,

open, positions thereof is mounted on the body.

As best shown in FIGS. 1A and 7, at least one light-transmissive portion 70 is mounted

on the body and positioned proximate the opening 21.

With specific reference also to FIGS. 2-6, one or more light sources 80 mounted on the

body are operative to selectively illuminate the at least one light-transmissive portion 70 when

the closure is in at least one of the first or second positions thereof.

Body 20 is comprised of several elements which may be monolithic or, as shown,

unitary, including a frame portion 30 configured to lie adjacent an interior surface lb of the

vehicle door panel 1, a central portion 22 defining the chamber 23, and a motor-mount portion

40. Laterally-projecting portions 24 on either side of the central portion 22 define mounting

points for securement of body 20, such as by screws, bolts, etc., to the interior lb of the vehicle

door panel 1.

Optionally, one or more gaskets, seals, or the like may be interposed between the body

and the vehicle door panel interior surface to seal the handle assembly against the incursion of

moisture, debris, etc.



With specific reference to FIGS. 2, 4-6, 8, 10 and 11, central portion 22 can be seen to be

open along the bottom thereof, with the lower edge 25 defining a stop surface for the door

closure arm 5 1 as hereafter described.

Proximate the top of central portion 22 is provided a sensor 90 actuatable by the hand of

the user. In conventional manner, sensor 90 is operatively connectable to a latch mechanism (not

depicted) for latching and unlatching the vehicle door. To facilitate user interaction with sensor

90, the top of central portion 22 is open as necessary. For instance, in the illustrated embodiment

the top of central portion 22 is open to permit one or more of the user's fingers to come in close

proximity to, or in contact with, the sensor 90 (as the sensor of the illustrated embodiment is a

capacitive, or "touch," sensor). Of course, the sensor 90 may be any type of sensor, such as, by

way of example and without limitation, a pressure sensor or an infrared sensor; and it will be

understood that the disposition of the sensor proximate the chamber 23 will vary according to the

type of sensor employed, subject only to the requirement that a user be able to interact with the

sensor when his or her hand is at least partially received through the opening 21.

With reference again being had to FIGS. 1A, 7 and 11, closure 50 is will be seen to have

a shape conforming generally to the shape of the opening 21, such that the closure 50 in the first

position substantially occupies the opening 2 1 to prevent receipt of a user's hand therein.

Projecting from the rear surface of the closure 50 — that is, the surface facing the chamber 23 —

there is provided closure arm 51. According to the illustrated embodiment, closure arm 5 1 may

be seen to comprise a somewhat trough-shaped member extending generally orthogonally

relative to the rear surface 52 of closure 50. As best seen in FIGS. 3, 9 and 11, closure arm 5 1 is

open at the top and along a side adjacent the motor mount 40. The top surface 53 abuts the lower



edge 25 when the closure is the first position thereof, as described further below. The open

interior 54 of closure arm 5 1 receives the pin 66 of closure actuator 65.

With reference to FIGS. 2, 4, and 6-11, closure 50 is pivotally-mounted on the body

central portion 22 via a rod 35. Rod 35 extends between mounts 26 defined along the central

portion 22. A torsion spring 36 is disposed along the length of the pin between the closure arm

5 1 and a mounting flange 55 of the closure. The opposite, radial ends of torsion spring 36 are

oriented to abut, at one end, the lower edge 56 of closure 50 and, at the other end, the surface of

frame portion 30 (where it is captured between opposing flanges 31, 32). By this orientation,

spring 36 may be understood to bias closure 50 to the first, closed position thereof.

With reference also being had to FIGS. 3 and 5, motor 60 is secured to motor-mount

portion 40. Motor 60 is connectable to a controller {see FIG. 12.) operative to control the

selective movement of the closure 50 between the first and second positions thereof, as described

further below. Motor 60 is also connectable to a suitable power source {see FIG. 12.), which may

be a locally-positioned battery or batteries or another, remotely-disposed power source of the

motor vehicle (e.g., the vehicle's main battery). Motor 60 turns a rotatable drive shaft that

extends through the motor-mount portion to connect to the closure actuator 65. Closure actuator

65 is secured to the drive shaft so as to be rotatable therewith. Pin 66 is positioned on closure

actuator 65 so as to be offset from the axis of the drive shaft, whereby rotation of the closure

actuator 65 upon rotation of the drive shaft in a first direction effects movement of the pin about

an arc which causes the pin 66 to carry with it the closure arm 51. This necessarily causes the

closure 50 to pivot about the rod 35, thereby moving closure 50 from the first to the second

position thereof. When the motor drive shaft rotates in the opposite direction, on the other hand,

the closure actuator 65 correspondingly rotates, carrying pin 66 with it. By the biasing action of



the spring 36, closure 50 pivots about the rod 35 until the top surface 53 abuts the lower edge 25

when the closure returns to the first position thereof. By the foregoing description, it will be

appreciated that, according to the illustrated embodiment, motor 60 selectively moves the closure

50 between the first and second positions thereof even though the motor 60 doesn't actually

drive the closure 50 back to the first position from the second position thereof. That is, operation

of the motor 60 is necessary to move the closure back to its first position (which movement is

accomplished through the biasing action of the spring 36), as the position of pin 66 in the second

position of the closure 50 would otherwise prevent movement of the closure arm 51.

At opposite ends of the motor mount portion 40 are provided limit switches 41, 42, each

of which is operatively connected (such as via wires 43) to the motor controller (not shown) and,

as necessary, a source of power. In the illustrated embodiment, limit switches 41, 42 are disposed

on mounts 44, 45 located at opposite ends of motor-mount portion 40. The lower limit switch 42

is positioned to be actuated by the closure arm 5 1 when closure is in the second position thereof,

while the upper limit switch 4 1 is positioned to be actuated by the closure actuator 65 when

closure 50 is in the first position thereof. The motor controller is programmed to reset the motor

60 when each limit switch 41, 42 is actuated, such that the motor will thereafter rotate in the

opposite direction upon its next activation. In other words, actuation of the lower limit switch 42

results in the motor 60 being reset so that the drive shaft thereof rotates in next actuation of the

motor in the direction which permits movement of closure 50 back to the first position thereof.

Conversely, actuation of the upper limit switch 4 1 results in the motor 60 being reset so that the

drive shaft thereof rotates in next actuation of the motor in the direction which moves closure 50

to the second position thereof.



Optionally, motor 60 is effectively locked at the end of each cycle, such that, in the first

position of the closure especially, the closure may not be forced open to permit access to the

sensor. Alternatively, and particularly where the sensor is programmed to be operative only in

circumstances where the vehicle's on-board computer (such as the body control module, for

instance) detects the authorized signal of the vehicle's "key fob" remote control, it may be

desirable that the closure can be forced to its second position in the event a vehicle power failure

prevents powered operation of the motor 60.

Referring now to FIGS. 2-11, the one or more light sources 80 may be seen to comprise,

in the illustrated embodiment, a plurality of LEDs 8 1 arranged about the opening 2 1 so as to be

in proximity to the light-transmissive portion 70. A printed circuit board 82, or PCB, is

operatively connected to the LEDs and, via wiring 83, is operatively connectable to the motor-

vehicle's body control module or other computer or controller and, as necessary, a source of

power, so as to power and selectively operate the LEDs or other light sources in the manner

hereafter described.

LEDs or other light sources may be multi or monochromatic; and, where multiple light

sources are provided (as shown in the exemplary embodiment), each may be the same or

differently colored. In the exemplary embodiment, the one or more light sources 80 are operative

to selectively illuminate the at least one light-transmissive portion 70 in any of two or more

colors of light; and, more particularly, to selectively illuminate the at least one light-transmissive

portion 70 in a first color of light when the closure 50 is in the first position thereof, and to

selectively illuminate the at least one light-transmissive portion in a second, different color of

light when the closure 50 is in the second position thereof.



The at least one light-transmissive portion 70 may comprise a light-transmissive plastic

element which, according to the illustrated embodiment, defines a "light-pipe"-like member

including a cut-out portion corresponding to the shape of the opening 21. The light-transmissive

portion overlies the LEDS so as to channel the illumination therefrom to the area surrounding the

opening 21. As best shown in FIGS. 1A and IB, however, it will be appreciated that, upon

installation of the handle assembly, only a relatively small, generally oval-shaped portion of the

light-transmissive portion is visible from the exterior of the vehicle.

According to the embodiment as described, light-transmissive portion 70 is positioned

about the entire perimeter of opening 2 1 to selectively provide illumination sufficient to identify

the location of the opening 21. It is also contemplated, however, that the light-transmissive

portion may be differently shaped than as herein exemplified, and may comprise, for instance,

one or multiple light-transmissive portions.

In use, the handle assembly of the present invention is installed in a motor vehicle

including at least one door by which a user can enter and exit the vehicle. Per convention, the at

least one door is characterized by a locked state, in which the door cannot be opened by the user,

and an unlocked state, in which the door can be unlatched and opened by the user via a handle

assembly disposed on the at least one door.

The body is secured to the at least one door so that the opening 2 1 opens onto an exterior

surface of the door, with the chamber 23 of the body disposed within an interior of the door. (See

FIGS. 1A and IB.) The sensor 90 is operatively connected to a latch mechanism (not depicted)

for latching and unlatching the vehicle door. The at least one light-transmissive portion 70 is

positioned proximate the opening of the body portion so as to be visible at the exterior surface of

the door.



In the exemplary embodiment, the one or more light sources (such as the LEDs 81) are

operative to selectively illuminate the at least one light-transmissive portion 70 in any of two or

more colors of light. More particularly, the one or more light sources are operative to selectively

illuminate the at least one light-transmissive portion 70 in a first color of light when the closure

50 is in the first position thereof, and to selectively illuminate the at least one light-transmissive

portion 70 in a second, different color of light when the closure 50 is in the second position

thereof.

To effect operation of the one or more light sources, a computer or other controller, such

as, for instance, the motor vehicle's body control module, is operatively connected to the one or

more light sources to control the selective illumination of the at least one light-transmissive

portion. See FIG. 12. The controller is programmed to be responsive to one or more signals

(whether passively or actively generated) from a remote control, such as a conventional "key

fob" remote, to selectively illuminate the at least one light-transmissive portion in a first color of

light when the closure is in the first position thereof, and to selectively illuminate the at least one

light-transmissive portion in a second, different color of light when the closure is in the second

position thereof.

Likewise, to effect operation of the motor, a computer or other controller, such as, for

instance, the motor vehicle's body control module or a local controller, is operatively connected

to the motor to control the selective movement of the closure between the first and second

positions thereof. See FIG. 12. The controller is programmed to be responsive to signals

(whether passively or actively generated) from a remote control, such as a conventional "key

fob" remote, to effect selective movement of the closure between the first to the second positions

thereof.



Still more particularly, in the illustrated embodiment the controller operatively connected

to the motor and the controller operatively connected to the one or more light sources are: (a)

responsive to an unlock signal from the remote control to both illuminate the at least one light-

transmissive portion in a first color of light and move the closure from the first to the second

position thereof; and (b) responsive to a lock signal from the remote control to both illuminate

the at least one light-transmissive portion in a second color of light and move the closure from

the second to the first position thereof.

Of course, it will be appreciated from this disclosure that illumination of the at least one

light-transmissive portion may be altered or augmented in any way desired. For instance, the one

or more light sources may include puddle or ground-effect lighting which is activated in response

to the vehicle's detection of the "key fob" remote within a predefined distance from the vehicle,

the at least one light-transmissive portion may be illuminated in a specific color and/or a

specified number of times in a predetermined sequence to indicate that the vehicle door is

locked, etc.

It is likewise envisioned that the controller operatively connected to the one or more light

sources and the controller operatively connected to the motor may be the same or different

controllers.

Turning now to FIGS. 13-20, where like numbers refer to like or corresponding parts,

there is shown an alternative embodiment of the invention in which the closure 140 is selectively

moveable about dual pivot points as described more fully below. As with the first embodiment,

the handle assembly comprises a body 100 defining an opening 101 dimensioned to at least

partially receive therein a hand of a user. The opening 101 communicates with a pocket, or

chamber 102, defined in the body anterior (relative to the exterior surface of a vehicle door) of



the opening 101 (see FIGS. 16-20). A back cover 115 is secured (for instance by screws 116) to

the body 100 opposite the opening 101. Optionally, the back cover 115 may have a separately

formed skid plate 120 (made, for instance, of acetyl) positioned thereon so as to face the chamber

102.

Body 100 may be monolithic or unitary and is configured to lie adjacent an interior

surface lb of the vehicle door panel 1 and to be supported thereon in a manner such as hereafter

described. For ease of understanding, portions of the body 100 are depicted in the drawings as

being at least partially transparent so that the other elements of the assembly are visible.

However, it will be understood that the body is preferably (though not necessarily) formed so as

to be entirely opaque in use.

A motor-mount portion (indicated generally at 103) of the body 100 supports a motor 130

for driving movement of the closure 140 in the manner hereafter described.

As shown best in FIGS. 13 and 16 an unlatch sensor 195 is positioned on the body 100

proximate the pocket or chamber 102 so as to be actuatable by the hand of a user upon extending

into the chamber 102. In conventional manner, sensor 195 is operatively connectable (such as via

cables 196) to a latch mechanism (not depicted) for unlatching the vehicle door. Such operative

connection may, per convention, be to the vehicle's body control module or other computer or

controller (including a local controller associated with the latch mechanism itself) operative to

effect mechanical operation of the door latch mechanism. Sensor 195 may be any type of sensor,

such as, by way of example and without limitation, a pressure sensor or an infrared sensor; and it

will be understood that the disposition of the sensor proximate the chamber 102 will vary

according to the type of sensor employed, subject only to the requirement that a user be able to

interact with the sensor when his or her hand is at least partially received through the opening



101. As shown in FIG. 13, sensor 195 is, in conventional fashion, secured in potting material 197

so as to be protected from damage.

As shown, the handle assembly is, in substantial part, positioned within the vehicle door

proximate the sheet metal defining the exterior door panel 1. More particularly, the body 100 is

secured, such as, for instance, by bolts, to the door panel 1 so that the opening 101 is aligned and

communicates with the area outside of a motor-vehicle through an opening 2 in the door panel 1.

In this manner, the chamber 102 is disposed within the vehicle door and accessible through the

openings 2 and 101 when the handle assembly is mounted thereon. Optionally, the handle

assembly includes a bezel 125 secured to the exterior surface l a of the door panel 1. Bezel 125 is

dimensioned to trim the opening 2 and includes an opening 126 therethrough via which a user's

fingers can communicate with the chamber 102. Optionally supported by the bezel 125 in the

illustrated embodiment is a lock sensor 190. Per convention, lock sensor 190 is operatively

connectable (such as by wiring 191) to the vehicle body control module or other computer or

controller which is operative to effect actuation of the vehicle latch mechanism (not depicted) for

latching and unlatching/locking and unlocking the vehicle door in conventional fashion when

sensor 190 senses a user's presence proximate the bezel 125. Closure 140 is positioned in

the opening 101 and selectively moveable between a first, closed position (FIGS. 14, 16, 17, 19),

in which the closure 140 closes the opening 101, and a second, opened position (FIGS. 18, 20),

in which the closure 140 is moved into the chamber 102 so that the hand of the user may be at

least partially received in the opening. Closure 140 is dimensioned to be closely conforming in

shape to the opening 101 and the opening 126 in bezel 125, such that the closure 140 in the first,

closed position substantially occupies the openings 101 and 126 to prevent receipt of a user's

hand therein. As shown best in FIG. 16, closure 140 also has a depth or thickness so that, in the



first, closed position thereof, closure extends into and substantially occupies the opening 126 so

as to present a generally flush appearance with the bezel 125.

Optionally, a gasket or seal 160 is positioned about the perimeter of the opening 101 or

about the perimeter of the closure 140 to seal the closure 140 against the body 100 when the

closure 140 is in the first, closed position.

Closure 140 is pivotally connected to a pivot arm 150 which is, in turn, pivotally

connected to the body 100. More particularly according to the illustrated embodiment, pivot arm

150 will be seen to comprise an irregularly shaped element, slightly curved along its length to

define, in transverse cross-section, somewhat of a lazy "C"-shape. Along one side of its length

are provided openings or passageways 151 for receiving pivot arm pins 200, as well as a cut out

152 for mounting a pivot spring 205 on one such pivot arm pin 200. Pivot spring 205 is in the

form of a torsion spring the radially extending legs of which contact the body 100 to urge the

pivot arm 150 into the position, shown best in FIGS. 16, 17 and 19, it occupies in the first, closed

position of the closure 100. Pivot arm pins 200 are also disposed in openings or passageways

110 provided on body 100 (and coaxial with the passageways 151) to thereby pivotally mount

pivot arm 200 to body 100.

As best shown in FIGS. 17-20, a door actuator 165 is further mounted on one of the pivot

arm pins 200 between body 100 and pivot arm 150. Door actuator 165 includes a first portion

166 defining an opening or passageway for receiving a pivot arm pin 200 therethrough, as well

as a second portion 168 which abuts pivot arm 150 and moves it in order to move closure 100

into the second, open position thereof in the manner hereafter described. An arm 169 provided

on and extending away from door actuator 165 is connected to an actuation cable 220 to effect

movement of the door actuator 165, also in the manner described further below.



At opposite ends of a second side of the length of pivot arm 150 are provided arms or

extensions 153 with openings or passageways therethrough for receiving closure pivot pins 210.

Closure 140 correspondingly includes along its upper length one or more mounting portions 141

with openings or passageways (coaxial with the openings or passageways of the arms 153) for

receiving the closure pivot pins 210. As shown best in FIGS. 17-20, mounting portions 141 are

dimensioned to be received between arms 153 of the pivot arm 150. Along a length of mounting

portion 141 there is mounted a closure spring 206. Closure spring 206 is in the form of a torsion

spring the radially extending legs of which contact each of the closure 140 and the pivot arm 150

to urge the closure 140 toward the opening 101.

As best shown in FIGS. 16-20, a flange 143 extends away from the closure adjacent the

one or more mounting portions 141, the flange 143 defining a stop surface 144 which abuts an

opposing surface 154 of the pivot arm 150 when the pivot arm and closure 140 are in their

relative positions in the first position of the closure 140.

With reference to FIGS. 13, 15, and 17-20 in particular, cable 220 is shown to be a metal

cable the principal length of which is disposed in a cable housing 225. At one end, the cable

housing 225 is secured to the body 100 proximate door actuator 165, while the corresponding

end of the cable 220 is attached to the arm 169 of the door actuator. Securement of the cable

housing 225 to the body 100 may be accomplished by any suitable means. In the illustrated

embodiment, a mount 104 is formed on body 100 which has a recess in a shape corresponding to

a portion of the cable housing 225; a cable holder element 230 with a recess in a shape

corresponding to a portion of the cable housing is secured to the mount 104 to capture the cable

housing in place.



At the opposite end, cable housing 205 is secured to the motor mount portion 103 of body

100. More particularly, the cable housing is captured between a mount 105 formed on the motor

mount portion 103, which mount 105 has a recess in a shape corresponding to a portion of the

cable housing 225, and a cable holder element 235 with a recess in a shape corresponding to a

portion of the cable housing that is secured to the mount 105. At this opposite end, the

corresponding end of the cable 220 is attached to a motor pivot arm assembly 170 comprising a

motor pivot arm 171, motor pivot arm adapter 175 and cable cover 179.

With reference also being had to FIGS. 15, 19 and 20, motor 130 is secured to motor-

mount portion 103 so that a rotatable drive shaft (not visible) turned by the motor 103 extends

through opening 106 in the motor-mount portion to connect to the motor pivot arm assembly

170. Motor pivot arm assembly 170 is secured to the drive shaft so as to be rotatable therewith.

As with the first embodiment, motor 130 is connectable to a computer or other controller

(not depicted) operative to control the selective movement of the closure 140 between the first

and second positions thereof, as described further below. Likewise, motor 130 is also

connectable to a suitable power source (not depicted), which may be a locally-positioned battery

or batteries or another, remotely-disposed power source of the motor vehicle (e.g., the vehicle's

main battery).

Motor pivot arm assembly 170 includes a portion which extends away from the axis of

the drive shaft, whereby rotation of the motor pivot arm assembly 170 upon rotation of the motor

drive shaft in each direction results in the cable 220 being either pushed or pulled relative to the

cable housing 225. More particularly, and with reference being had to FIGS. 17-20, it will be

seen that the disposition of the cable 220 is such that, in movement of closure 140 from the first,

closed position (FIGS. 17, 19) to the second, opened positon (FIGS. 18, 20), operation of the



motor 130 and corresponding movement of motor pivot arm assembly 170 pushes the cable

within the cable housing 225 so that the cable urges rotational movement of the door actuator

165 about the pivot arm pin 200. This motion, in turn, carries with it the pivot arm 150 which is

contacted by the door actuator arm 169. And, as pivot arm 150 rotates about pivot arm pins 200

in a first direction Dl, it carries with it the closure 140, which is urged by the closure spring 206

to rotate about closure pivot pins 210 move relative to the pivot arm 150 in a second direction D2

which is opposite the first direction. On the other hand, the disposition of the cable 220 is such

that, in movement of closure 140 from the second, opened position (FIGS. 18, 20) to the first,

closed positon (FIGS. 17, 19), operation of the motor 130 and corresponding movement of motor

pivot arm assembly 170 in the opposite direction pulls the cable 220 within the cable housing

225 so that the cable likewise pulls the door actuator 165. This motion, in turn, allows the pivot

arm 150 to be urged by the action of the pivot arm spring 205 in the opposite direction (i.e., the

direction D2), thereby returning the closure 140 to the first, closed position thereof.

By the foregoing description, it will be appreciated that, according to the illustrated

embodiment, motor 130 selectively effects movement of the closure 140 between the first and

second positions thereof even though, according to the exemplary embodiment, the motor 130

doesn't actually drive the closure 140 back to the first position from the second position thereof.

That is, operation of the motor 130 is necessary to move the closure 140 back to its first position

(which movement is accomplished through the biasing action of the springs 205, 206), as the

position occupied by the door actuator arm 169 in the second position of the closure 140 would

otherwise prevent movement of the closure back to the first position thereof.

With reference particularly being had to FIGS. 13, 19 and 20, there will be seen to be

provided, proximate pivot arm assembly 170, limit switches 181, 183, each of which is



operatively connected (such as via wiring 182, 184) to the motor controller (not shown) and, as

necessary, a source of power (not shown). In the illustrated embodiment, limit switch 181 is

positioned so as to be actuated by the motor pivot arm assembly 170 when closure 140 is in the

second, opened position thereof, while the limit switch 183 is positioned to be actuated by the

motor pivot arm assembly 170 when closure 140 is in the first, closed position thereof.

As with the first embodiment of the invention, the motor controller (whether the vehicle's

body control module or other computer or controller) is programmed to reset the motor 130

when each limit switch 181, 183 is actuated, such that the motor will thereafter rotate in the

opposite direction upon its next activation. In other words, actuation of the limit switch 181

results in the motor 130 being reset so that the drive shaft thereof rotates in next actuation of the

motor in the direction which permits movement of closure 140 back to the first position thereof.

Conversely, actuation of the limit switch 183 results in the motor 130 being reset so that the

drive shaft thereof rotates in next actuation of the motor in the direction which moves closure

140 to the second, opened position thereof.

Optionally, motor 130 is effectively locked at the end of each cycle, such that, in the first

position of the closure especially, the closure may not be forced open to permit access to the

sensor. Alternatively, and particularly where the sensor is programmed to be operative only in

circumstances where the vehicle's on-board computer (such as the body control module) or other

controller or computer detects the authorized signal of the vehicle's "key fob" remote control, it

may be desirable that the closure can be forced to its second position in the event a vehicle power

failure prevents powered operation of the motor 130.

In use, the handle assembly of the present invention is installed in a motor vehicle

including at least one door by which a user can enter and exit the vehicle. Per convention, the at



least one door is characterized by a locked state, in which the door cannot be opened by the user,

and an unlocked state, in which the door can be unlatched and opened by the user via a handle

assembly disposed on the at least one door.

Likewise, to effect operation of the motor, a controller, such as, for instance, the motor

vehicle's body control module or other computer or controller (including, for instance, a local

controller), is operatively connected to the motor 130 to control the selective movement of the

closure 140 between the first and second positions thereof. The controller is programmed to be

responsive to signals (whether passively or actively generated) from a remote control, such as a

conventional "key fob" remote, and/or from detection of a user (such as via user contact with the

sensor 190) to effect selective movement of the closure 140 between the first, closed, to the

second, opened positions thereof.

Still more particularly, in the illustrated embodiment the computer or controller

operatively connected to the motor 130 is: (a) responsive to an unlock signal from the remote

control to move the closure from the first to the second position thereof; (b) responsive to a lock

signal from the remote control to move the closure from the second to the first position thereof;

and/or (c) responsive to the an authorized user's (established, for instance, by passive detection

of the authorized "key fob" remote) interaction with the sensor 190 to move the closure from the

first to the second position thereof and/or from the second position to the first position thereof .

When the closure 140 is in the second, opened position, access to the chamber 102 via the

openings 101, 2 and 126 is possible. Upon extending his or her hand at least partially into the

pocket or chamber 102, the user's fingers are detected by the sensor 195, which effects actuation

of the door latch mechanism as heretofore described to allow the user to open the vehicle door.



Though not depicted in FIGS. 13-20, it will be understood that the handle assembly of the

second embodiment may be provided with at least one light-transmissive portion positioned

proximate the opening of the body, along with one or more light sources operative to selectively

illuminate the at least one light-transmissive portion when the closure is in at least one of the first

or second positions thereof, all in the manner exemplified in connection with the first

embodiment set out above. Furthermore, it will be understood that the operation of the one or

more light sources may likewise be effected essentially as hereinabove described.

It will be appreciated from the foregoing disclosure that the second embodiment of the

invention advantageously permits the closure to have a height that is greater than the depth of the

pocket or chamber 102 since the dual pivot mechanism as exemplified above pivotally moves the

closure 140 relative in a direction which is opposite the direction of movement of the pivot arm

when the closure moves from the closed to the opened position thereof. In this manner, as will be

appreciated from the disclosure, the closure remains more or less vertically orientated.

Although various embodiments of the present invention have been described and

illustrated, it will be apparent to those skilled in the art that numerous modifications and

variations can be made without departing from the scope of the invention, which is defined in the

appended claims.



CLAIMS

The invention in which an exclusive property or privilege is claimed is defined as

follows:

1. A handle assembly for a vehicle door, comprising:

a body defining an opening dimensioned to at least partially receive therein a hand of a

user, the opening communicating with a chamber defined in the body anterior of the opening;

at least one pivot arm mounted on the body for pivotal movement relative thereto;

a closure for the opening, the closure connected to the at least one pivot arm for pivotal

movement relative thereto, the closure selectively moveable relative to the body between a first

position, in which the closure occupies the opening, and a second position, in which the closure

is moved into the chamber so that the hand of the user may be at least partially received through

the opening; and

a motor for effecting selective movement of the closure between the first and second

positions thereof;

wherein, in movement from the first position to the second position of the closure, the at

least one pivot arm pivotally moves relative to the body in a first direction and the closure

pivotally moves relative to the at least one pivot arm in a second direction which is opposite the

first direction.

2 . The handle assembly of claim 1, further comprising a sensor actuatable by the hand of the

user, the sensor operatively connectable to a latch mechanism for latching and unlatching a

vehicle door.



3 . A handle assembly for a vehicle door, comprising:

a body defining an opening dimensioned to at least partially receive therein a hand of a

user, the opening communicating with a chamber defined in the body anterior of the opening;

a closure positioned in the opening, the closure selectively moveable relative to the body

between a first position, in which the closure closes the opening, and a second position, in which

the closure is moved into the chamber so that the hand of the user may be at least partially

received through the opening;

a motor for effecting selective movement of the closure between the first and second

positions thereof;

at least one light-transmissive portion positioned proximate the opening of the body; and

one or more light sources operative to selectively illuminate the at least one light-

transmissive portion when the closure is in at least one of the first or second positions thereof.

4 . The handle assembly of claim 3, wherein the one or more light sources are operative to

selectively illuminate the at least one light-transmissive portion in any of two or more colors of

light.

5 . The handle assembly of claim 4, wherein the one or more light sources are operative to

selectively illuminate the at least one light-transmissive portion in a first color of light when the

closure is in the first position thereof, and to selectively illuminate the at least one light-

transmissive portion in a second, different color of light when the closure is in the second

position thereof.



6 . The handle assembly of claim 3, wherein the at least one light-transmissive portion

comprises a light-transmissive portion positioned about the entire perimeter of the opening.

7 . The handle assembly of claim 3, further comprising a sensor actuatable by the hand of the

user, the sensor operatively connectable to a latch mechanism for latching and unlatching a

vehicle door.

8. In a motor vehicle including at least one door by which a user can enter and exit the

vehicle, the at least one door being characterized by a locked state, in which the door cannot be

opened by the user, and an unlocked state, in which the door can be unlatched and opened by the

user via a handle assembly disposed on the at least one door, an improved handle assembly

comprising:

a body secured to the at least one door, the body defining an opening therein which opens

onto an exterior surface of the at least one door, the opening dimensioned to at least partially

receive therein the hand of the user, and the opening communicating with a chamber of the body

that is disposed within an interior of the at least one door;

a closure positioned in the opening, the closure selectively moveable relative to the body

between a first position, in which the closure closes the opening, and a second position, in which

the closure is moved into the chamber of the body so that the hand of the user may be at least

partially received through the opening;

a motor disposed within the interior of the at least one door for selectively moving the

closure between the first and second positions thereof;



at least one light-transmissive portion positioned proximate the opening of the body so as

to be visible at the exterior surface of the at least one door; and

one or more light sources operative to selectively illuminate the at least one light-

transmissive portion when the closure is in at least one of the first or second positions thereof.

9 . The improved motor vehicle of claim 8, wherein the one or more light sources are

operative to selectively illuminate the at least one light-transmissive portion in any of two or

more colors of light.

10. The improved motor vehicle of claim 9, wherein the one or more light sources are

operative to selectively illuminate the at least one light-transmissive portion in a first color of

light when the closure is in the first position thereof, and to selectively illuminate the at least one

light-transmissive portion in a second, different color of light when the closure is in the second

position thereof.

11. The improved motor vehicle of claim 8, wherein the at least one light-transmissive

portion comprises a light-transmissive portion positioned about the entire perimeter of the

opening.

12. The improved motor vehicle of claim 8, further comprising a sensor actuatable by the

hand of the user, the sensor operatively connectable to a latch mechanism for latching and

unlatching a vehicle door.



13. The improved motor vehicle of claim 8, further comprising a controller operatively

connected to the one or more light sources to control the selective illumination of the at least one

light-transmissive portion.

14. The improved motor vehicle of claim 13, wherein the controller operatively connected to

the one or more light sources is responsive to one or more signals from a remote control to

selectively illuminate the at least one light-transmissive portion in a first color of light when the

closure is in the first position thereof, at least one light-transmissive portion in a second, different

color of light when the closure is in the second position thereof.

15. The improved motor vehicle of claim 14, further comprising a controller operatively

connected to the motor to control the selective movement of the closure between the first and

second positions thereof.

16. The improved motor vehicle of claim 15, wherein the controller operatively connected to

the motor is responsive to signals from the remote control to effect selective movement of the

closure between the first to the second positions thereof.

17. The improved motor vehicle of claim 16, wherein the controller operatively connected to

the motor and the controller operatively connected to the one or more light sources are: (a)

responsive to an unlock signal from the remote control to both illuminate the at least one light-

transmissive portion in a first color of light and move the closure from the first to the second

position thereof; and (b) responsive to a lock signal from the remote control to both illuminate



the at least one light-transmissive portion in a second color of light and move the closure from

the second to the first position thereof.
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