
HANDLE                                   FIELD OF THE INVENTION
The present invention relates to handles generally and more particularly to
handles having more than one degree of motion.   5
BACKGROUND OF THE INVENTION             A great variety of handles are
known in the prior art, including handles for       operating door latches
and various other devices. Conventional handles include door       knobs
and door handles which rotate about a single axis. The following U.S.
Patents are 10   believed to represent the state of the art: 5.425,155;
5,288,116; 5.231,731; 5,005,255;       4,971,375; 4,223,931; 4,018,465;
4,006,927; 3,827,739; 2,928,690; & 1,203,965. There       are other prior
art handles which initially lie flush with a planar surface of a door, and
can be rotated away from this surface about a rotational axis, and turned
about a single       operation axis of a locking mechanism. Examples of
such handles are described in DE 15   4,010,838, DE 8,505,588, DE 1,157,494
and GB 8,312,458. In each of these four patent       documents, it is
essential that the front central location of the handle can be centered
about the operation axis of the locking mechanism. In DE 4,010,838, DE
1,157,494 and       GB 8,312,458 the handle is not elongate, but rather
defines a closed loop shape and is       attached at both ends thereof to a
rod or pin. In DE 8,505,588, although the handle is 20   elongate,
nevertheless it is perpendicular, not parallel, to the rotational axis
about which       one rotates the handle away from the planar surface of
the door.                                 SUMMARY OF THE INVENTION
The present invention seeks to Provide an improved handle which is
operative 25   with two degrees of freedom.            There is thus
provided in accordance with a preferred embodiment of the present
invention a handle arranged for driving operation of an axle about an
operation axis       thereof, the handle including:            a first
element operatively associated with the axle and extending in a first plane
30   perpendicular to the operation axis: and            a second element
mounted onto the first element and being pivotably mounted      with
respect to the axle about a second axis lying in the first plane, the
second element      being arranged with respect to the operation axis so as
to be not centered about the axis.        PCT/IL98/00312 



WO 99/02804        a second element mounted onto the first element and
being pivotably mounted with respect to the axle about a second axis lying
in the first plane, the second element being a generally elongate element
which extends generally parallel to the second axis.      In accordance
with one embodiment of the present invention, the second axis intersects
the operation axis.      In accordance with another embodiment of the
present invention, the second axis does not intersect the operation axis.
In accordance with one embodiment of the present invention, the second
element has first and second ends, both of which are attached to the first
element.      In accordance with another embodiment of the present
invention, the second element has first and second ends, only one of which
is attached to the first element.      Preferably, the pivotable mounting
of the second element onto the first element is such that gravity causes
the second element to lie in the first plane and that a user, grasping the
second element may readily pivot it so as to lie in a second plane,
perpendicular to the first plane.                         BRIEF DESCRIPTION
OF THE DRAWINGS      The present invention will be understood and
appreciated more fully from the following detailed description, taken in
conjunction with the drawings in which:      Fig. 1 is a pictorial
illustration of a door latch assembly constructed and operative in
accordance with a preferred embodiment of the present invention;      Fig.
2 is a plan view illustration of the door latch assembly of Fig. 1;
Fig. 3 is a edge view illustration of the door latch assembly of Figs. 1 &
2;      Fig. 4 is a top view illustration of the door latch assembly of
Figs. 1 & 2;      Fig. 5 is a pictorial illustration of a door latch
assembly constructed and operative in accordance with another preferred
embodiment of the present invention;      Fig. 6 is an exploded view
illustration of a handle assembly employed in the door latch assembly of
Fig. 5;      Fig. 7 is a partially sectional illustration of a variation of
the embodiment of Figs. 1  4;                                             2



WO 99/02804       Fig. 8 is a pictorial illustration of a door latch
assembly constructed and operative in accordance with yet another preferred
embodiment of the present invention; and      Figs. 9A, 9B, 9C and 9D are
illustrations of four additional alternative embodiments of handle
assemblies constructed and operative in accordance with a preferred
embodiment of the present invention.                DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS      Reference is now made to Figs. 1 - 4, which
illustrate a door latch assembly constructed and operative in accordance
with a preferred embodiment of the present invention. The door latch
assembly may comprise a conventional door latch mechanism, indicated by
reference numeral 10, which includes an operating axle 12 which preferably
extends from side to side through apertures formed in a door 14. Rosettes
16 are preferably formed on both sides of the door 14 surrounding the axle
12. Axle 12 is rotatable about its own operation axis 18 for operating the
door latch mechanism 10.      Preferably, on each side of the door there is
fixedly mounted onto an end of axle 12 a first element 20. Preferably such
mounting is achieved by means of a set screw assembly 22. In the
illustrated embodiment of Figs. 1 - 4, the first element 20 lies in a first
plane 24, which extends generally perpendicular to operation axis 18 and
parallel to the planar surface 26 of the door 14.       In accordance with
a preferred embodiment of the present invention, normally the small
separation between the first plane 24 and the planar surface 26 of the door
14 and the relatively small thickness of the first element is such that
clothing does not inadvertently become caught on the first element 20.
The first element 20 defines a second axis 30, perpendicular to operation
axis 18, onto which is pivotably mounted a second element 32, preferably by
means of a hinge pin 34. In the illustrated embodiment, the second axis 30
does not intersect the operation axis 18. The second element 32 is shown in
Figs. 1 - 4 as a curved handle, which is mounted at one end 36 thereof onto
the first element 20 for rotation about second axis 30.       It is a
particular feature of the present invention that the second element 32 is
arranged with respect to the operation axis 18 so as to be not centered
about the axis 18.                                           3   



WO 99/02804       It is also a particular feature of the present invention
that the second element 32 is a generally elongate element which extends
generally parallel to the second axis 30.      Preferably, the pivotable
mounting of the second element 32 onto the first element 20 is such that
gravity causes the second element 32 to lie in the first plane 24, as shown
in phantom in Fig. 3 at reference numeral 38 and that a user, grasping the
second element 32, may readily pivot it so as to cause it to lie in a
second plane 39, perpendicular to the first plane 24, as shown in solid
lines at reference numeral 40.      It is a particular feature of the
present invention that when the second element 32 lies in the first plane
24, under the influence of gravity, the small separation between the first
plane 24 and the planar surface 26 of the door 14 is sufficiently small
that clothing does not inadvertently become caught between the second
element 32 and the planar surface 26 of the door 14.      Reference is now
made to Figs. 5 and 6 which illustrate a door latch assembly constructed
and operative in accordance with another preferred embodiment of the
present invention. The door latch assembly of Figs. 5 and 6 may comprise a
conventional door latch mechanism, indicated by reference numeral 50, which
includes an operating axle 52, which preferably extends from side to side
through apertures formed in a door 54. Rosettes 56 are preferably formed on
both sides of the door 54 surrounding the axle 52. Axle 52 is rotatable
about its own operation axis 58 for operating the door latch mechanism 50.
On each side of the door there is preferably fixedly mounted onto an end of
axle 52 a first element 60. Preferably such mounting is achieved by means
of a screw 62, which may be covered by a escutcheon 63, which may be
padded. In the illustrated embodiment of Figs. 5 & 6, the first element 60
includes a hub portion 64, which is fixedly seated onto an end of axle 52
and through which extends a rod 66, preferably in a non- symmetrical
arrangement as shown. Hub 64 and rod 66 may be integrally formed as one
piece or alternatively may comprise separate sub-elements which may be
fixed together.      The first element 60 lies generally in a first plane
68, which extends generally perpendicular to operation axis 58 and
preferably parallel to the planar surface 69 of the door 54. In accordance
with a preferred embodiment of the present invention, the first plane 68
lies very close to the planar surface 69 of the door 54 and is separated
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therefrom by a distance which is normally not sufficient to permit a user's
fingers to be inserted between the first elment 60 and the planar surface
69 of the door 54. Normally the small separation between the first plane 68
and the planar surface 69 of the door 54 is sufficiently small that
clothing does not inadvertently become caught between the first elment 60
and the planar surface 69 of the door 54.       The first element 60
defines a second axis 70, perpendicular to operation axis 58. A second
element 72, which is preferably a curved handle element, is pivotably
mounted at its ends, as by pins 74, onto respective ends of the first
element 60 for pivotable rotation about second axis 70. In the illustrated
embodiment of Figs. 5 and 6, the second axis 70 does intersect the
operation axis 58.       It is a particular feature of this embodiment of
the present invention that the second element 72 is arranged with respect
to the operation axis 58 so as to be not centered about the axis 58.
It is also a particular feature of the present invention that the second
element 72 is a generally elongate element which extends along the second
axis 70.       Preferably, the pivotable mounting of the second element 72
onto the first element 60 is such that gravity causes the second element 72
to lie in the first plane 68, as shown in solid lines in Fig. 5 and that a
user, grasping the second element 72 by inserting his fingers between the
first element 60 and the second element 72 so as to at least partially
surround the second element 72, may readily pivot it so as to lie in a
second plane 76, perpendicular to the first plane 68, as shown in phantom
at reference numeral 78.       It is a particular feature of the present
invention that when the second element 72 lies in the first plane 68, under
the influence of gravity, the small separation between the first plane 68
and the planar surface 69 of the door 54 is sufficiently small that
clothing does not inadvertently become caught between the second element 72
and the planar surface 69 of the door 54.       Reference is now made to
Fig. 7 which is a partially sectional illustration of a variation of the
embodiment of Figs. I - 4. In this variation handle assemblies 79 are
retained in operative engagement with axle 12 (Fig. 1) by means of rosettes
80 which are fixed onto the door 14 as by screws (not shown). The first
element 82 of handle                                                5



assembly 79 is rotatably retained onto the rosette 80 by means of a pair of
bearing rings 84 and 86.      Rotation of the second element 88 of handle
assembly 79 beyond the vertical in a direction indicated by reference
numeral 90 is prevented by provision of a stopper protrusion 92 mounted on
either or both of the first and second elements 82 and 88. Such rotation
could otherwise allow the second element to come into engagement with the
door 14 (Fig. 1) and damage it.      Reference is now made to Fig. 8 which
illustrates a door latch assembly constructed and operative in accordance
with another preferred embodiment of the present invention. The door latch
assembly of Fig. 8 may comprise a conventional door latch mechanism,
indicated by reference numeral 100, which includes an operating axle (not
shown) which preferably, but not necessarily, extends from side to side
through apertures formed in a door 104. A rosette 106 is preferably formed
on each side of the door 104 surrounding the axle, which is rotatable about
its own operation axis 108, for operating the door latch mechanism 100.
On each side of the door 104 there is preferably fixedly mounted onto an
end of the axle a first element 110. Preferably such mounting is achieved
by means of a screw (not shown), which may be covered by a escutcheon 113,
which may be padded.      In the illustrated embodiment of Fig. 8, the
first element 110 includes a hub portion 114 which is fixedly seated onto
an end of the axle and from one end of which extends a rod 116, in a
non-symmetrical arrangement as shown. Hub 114 and rod 116 may be integrally
formed as one piece or alternatively may comprise separate sub-elements
which may be fixed together.      As in the embodiment of Figs. 5 and 6,
the first element 110 lies generally in a first plane 118, which extends
generally perpendicular to operation axis 108 and preferably parallel to
the planar surface 119 of the door 104.      In accordance with a preferred
embodiment of the present invention, the first plane 118 lies very close to
the planar surface 119 of the door 104 and is separated therefrom by a
distance which is normally not sufficient to permit a user's fingers to be
inserted between the first element 110 and the planar surface 119 of the
door 104. Normally the small separation between the first plane 118 and the
planar surface 119 of the door 104 is
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sufficiently small that clothing does not inadvertently become caught
between the first element 110 and the planar surface 119 of the door 104.
The first element 110 defines a second axis 120, perpendicular to operation
axis 108. A second element 122, which is preferably a curved handle
element, is pivotably mounted at its ends, as by a pin 124 and a socket
126, onto rod 116 on one side of hub 114 for pivotable rotation about
second axis 120, defined by rod 116, In the illustrated embodiment of Fig.
8, the second axis 120 does intersect the operation axis 108.      It is a
particular feature of this embodiment of the present invention that the
second element 122 is arranged with respect to the operation axis 108 so as
to be not centered about the axis.      It is also a particular feature of
the present invention that the second element 122 is a generally elongate
element which extends parallel to the second axis 120.       Preferably,
the pivotable mounting of the second element 122 onto the first element 110
is such that gravity causes the second element 122 to lie in the first
plane 118, as shown in solid lines in Fig. 8 and that a user, grasping the
second element 122, may readily pivot it so as to lie in a second plane
127, perpendicular to the first plane 118, as shown in phantom at reference
numeral 128.       It is a particular feature of the present invention that
when the second element 122 lies in the first plane 118, under the
influence of gravity, the small separation between the first plane 118 and
the planar surface 119 of the door 104 is sufficiently small that clothing
of a user does not inadvertently become caught between the second element
122 and the planar surface 119 of the door 104.       Reference is now made
to Figs. 9A, 9B, 9C and 9D, which are illustrations of four additional
alternative embodiments of handle assemblies constructed and operative in
accordance with a preferred embodiment of the present invention. Fig. 9A
illustrates an embodiment wherein the second element comprises a straight
handle element 130 fixedly mounted onto an attachment element 132, which,
in turn, is pivotably mounted about a second axis 134 extending to one side
of a first element 136.       Fig. 9B illustrates an embodiment wherein the
second element is a curved handle  140 which extends from one side of a
first element 142 to the other side thereof Fig. 9C  illustrates a hubless
embodiment wherein the first element comprises a shaft 150, onto
7         the ends of which are pivotably mounted respective ends of a
handle 154 for rotation about an axis 152. 



Fig. 9D illustrates a variation of the embodiment of Figs. 1 - 4 wherein
the second element comprises a closed handle 160 defining an opening 162
through which the fingers of a user can extend during operation of the
handle.      It is to be appreciated that the present invention is not
limited in its applicability to door latches or to any other type of latch.
The present invention is suitable for use in driving any suitable rotatable
axle which drives a mechanism of any suitable type.   It will be
appreciated by persons skilled in the art that the present invention is not
limited by what has been particularly shown and described hereinabove.
Rather the present invention includes both combinations and subcombinations
of various features described hereinabove, as well as variations and
further developments of those features which would occur to a person
skilled in the art upon reading the foregoing description and which are not
in the prior art.
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Claims                1. A handle arranged for driving operation of an axle
(12, 52) about an operation        axis (1 8, 58, 108) thereof, the handle
comprising:   5         a first element (20, 60, 82, 110) operatively
associated with the axle (12, 52) and        extending in a first plane
(24, 68, 118) perpendicular to the operation axis (18, 58. 108),        and
a second element (32, 72, 88, 122) mounted onto the first element (20, 60,
82,        110) and being pivotably mounted with respect to the axle (12,
52) about a second axis  10   (30, 70, 120) lying in the first plane (24,
68, 118), the second element (32, 72, 88, 122)       being arranged with
respect to the operation axis (18, 58, 108) so as to be not centered
about the axis (18, 58, 108).             2. A handle arranged for driving
operation of an axle (12, 52) about an operation       axis (18, 58, 108)
thereof, the handling including: 15         a first element (20, 60, 82,
110) operatively associated with the axle (12, 52) and       extending in a
first plane (24, 68, 118) perpendicular to the operation axis (18, 58,
108);       and             a second element (32, 72, 88, 122) mounted onto
the first element (20, 60, 82,       110) and being pivotably mounted with
respect to `he axle (12, 52) about a second axis 20   (30, 70, 120) lying
in the first plane (24, 68, 118), the second element (32, 72, 88, 122)
being a generally elongate element which extends generally parallel to the
second axis       (30, 70, 120).             3. Apparatus according to
either of the preceding claims and wherein the second       axis (70, 120)
intersects the operation axis (58, 108). 25         4. Apparatus according
to either of the preceding claims 1 and 2 and wherein the       second axis
(30) does not intersect the operation axis (18).            5. Apparatus
according to any of the preceding claims and wherein said second
element (72, 122) has first and second ends, both of which are attached to
the first       element (60, 1 10). 30         6. Apparatus according to
any of the preceding claims and wherein said second       element (32, 88)
has first and second ends only one of which is attached to the first
element (20, 82).   



la           There is also provided in accordance with a preferred
embodiment of the present      invention a handle arranged for driving
operation of an axle about an operation axis      thereof, the handle
including:           a first element operatively associated with the axle
and extending in a first plane 5   perpendicular to the operation axis; and
2                 7. Apparatus according to any of the preceding claims and
wherein pivotable mounting of the second element (32, 72, 88, 122) onto the
first element (20, 60, 82,           110) is such that gravity causes the
second element (32, 72, 88, 122) to lie in the first           plane (24,
68, 118) and that a user, grasping the second element (32, 72, 88, 122),
may      5   readily pivot it so as to lie in a second plane (39, 76, 127),
perpendicular to the first           plane (24, 68, 118).
8. Apparatus according to any of the preceding claims and also including a
rotation limiter 92  for limiting the extent of rotation of the second
element (32, 88)           relative to the first element (20, 82) about the
second axis (30).     10         9. Apparatus according to any of the
preceding claims and also comprising a latch          (1O, 50) driven by
said axle (12, 52).                10. Apparatus according to any of the
preceding claims 1 - 8 and also comprising          a mechanism (10, 50)
driven by said axle (12, 52).                11. A door latch assembly
comprising:    15        a handle arranged for driving operation of an axle
(12, 52) about an operation          axis (18, 58, 108) thereof, the handle
comprising:                a first element (20, 60, 82, 110) operatively
associated with the axle (12, 52) and          extending in a first plane
(24. 68, 118) perpendicular to the operation axis (18, 58, 108):
a second element (32, 72, 88, 122) mounted onto the first element (20, 60,
82,    20   110) and being pivotably mounted with respect to the axle (12,
52) about a second axis          (30, 70, 120) lying in the first plane
(24, 68, 118), the second element (32, 72, 88, 122)          being arranged
with respect to the operation axis (18, 58, 108) so as to be not centered
about the axis (18, 58, 108); and 



a door latch mechanism (10, 50) driven by said axle.    25        12. A
door latch assembly comprising:                a handle arranged for
driving operation of an axle (12, 52) about an operation          axis (18,
58, 108) thereof, the handle including:               a first element (20,
60, 82, 110) operatively associated with the axle (12, 52) and
extending in a first plane (24, 68, 118) perpendicular to the operation
axis (1 8, 58, 1 08);   30        a second element (32, 72, 88, 122)
mounted onto the first element (20, 60, 82,          110) and being
pivotably mounted with respect to the axle (12, 52) about a second axis
(30, 70, 120) lying in the first plane (24, 68, 118), the second element
(32, 72, 88, 122)
3        being a generally elongate element which extends generally
parallel to the second axis        (30 [err]); and             a door latch
mechanism (10, 50) driven by said axle (12, 52).             13. Apparatus
according to either of the preceding claims 11 and 12 and wherein   5   the
second axis (30, 70, 120) intersects the operation axis (18, 58, 108).
14. Apparatus according to either of the preceding claims 11 and 12 and
wherein       the second axis (30, 70, 120) does not intersect the
operation axis (18, 58, 108).             15. Apparatus according to any of
the preceding claims 11 - 14 and wherein said       second element (32, 72,
66, 122) has first and second ends, both of which are attached 10  to the
first element (20, 60, 82, 1 10).             16. Apparatus according to
any of the preceding claims 11 - 15 and wherein said       second element
(32, 72, 88, 122) has first and second ends only one of which is
attached to the first element (20, 60, 82, 1 10).             17. Apparatus
according to any of the preceding claims 11 - 16 and wherein 15   pivotable
mounting of the second element (32, 72, 88, 122) onto the first element
(20,       60, 82, 110) is such that gravity causes the second element (32,
72, 88, 122) to lie in the       first plane (24, 68, 118) and that a user,
grasping the second element (32, 72, 88, 122)       may readily pivot it so
as to lie in a second plane (39, 76, 127), perpendicular to the       first
plane (24, 68, 118). 20          18. Apparatus according to any of the
preceding claims 11 - 17 and also       including a rotation limiter (92)
for limiting the extent of rotation of the second element       (32, 88)
relative to the first element (20, 82) about the second axis (30).    


