
KEY DEVICE WITH MOVABLE KEY COMBINATION ELEMENT AND LOCK ASSEMBLY       The
present invention relates to locking apparatus generally and more particularly to a key combination
element movably disposed in a key blank or key that interacts with a lock assembly. BACKGROUND
OF THE INVENTION       Cylinders locks are also known that are equipped with a movable element
(e.g., pin) disposed in the key blade. An auxiliary locking pin is spring-loaded in the cylinder housing.
Upon insertion of the key in the keyway, the movable element aligns with the auxiliary locking pin and
interacts therewith to align with the shear line and permit rotation of the plug. Even if a would-be thief
were to pick the key-cut combination of the key, he still would not defeat the lock without additionally
aligning the movable element with the auxiliary locking pin. The latter action is very difficult without an
authorized key, and thus the lock provides high security. Such locks are described, for example, in US
Patents 5520035, 5784910 and 5839308, assigned to the assignee of the present application. These
patents describe a key blank that includes a generally elongate shaft portion defining a key
combination surface adapted to have formed thereon key cuts which define a key combination. The
key blank includes a movable pin element retained within the elongate shaft portion. The movable pin
element may be displaced in a single direction. outwardly from the key combination surface.
SUMMARY OF THE INVENTION      Embodiments of the present invention seek to provide an
improved key combination element movably disposed in a key device (key blank or key) that interacts
with a lock assembly, as is described more in detail hereinbelow.      It is noted that throughout the
specification and claims the term "key device" refers to a key blank or a key made from a key blank
with key cuts formed thereon.       The key device according to embodiments of the present invention
not only opens the lock assembly of the present invention, but is also compatible with locks (that is,
can be used to open locks) made in accordance with the abovementioned US Patents 5520035,
5784910 and 5839308, among others, whereas the key devices of those patents cannot be used to
open the lock assembly according to 



embodiments of the present invention.       There is thus provided in accordance with an aspect of the
present invention a key device for use with more than one lock, the key device including a shaft
portion, and at least one movable key combination element retained within the shaft portion and  2
including first and second portions adjacent one another, the first portion of the at least one movable
key combination element being located along the shaft portion and the second portion of the at least
one movable key combination element being located offset to the first portion, the at least one
movable key combination element being displaceable with respect to the shaft portion, wherein the
first lock includes a rotatable plug having a keyway, a pressing element in the rotatable plug arranged
to press against the second portion of the at least one movable key combination element thereby to
move an auxiliary locking element disposed in the first lock to a shear line to permit rotation of the
plug, and wherein the second lock includes a rotatable plug having a keyway, and a pressing element
in the rotatable plug arranged to press against the second portion of the at least one movable key
combination element thereby to move an auxiliary locking element disposed in the second lock to a
shear line to permit rotation of the plug, wherein the pressing elements of the first and second locks
press against two different locations offset from each other on the second portion of the at least one
movable key combination element. Embodiments of the invention may include one or more of the
following features.      The second portion of the at least one movable key combination element is
formed with a peripheral cutout and a portion of an outer contour of the first portion of the at least one
movable key combination element sliclingly contacts the peripheral cutout.       The first and second
portions of the at least one movable key combination element move independently of each other.
The first portion of the at least one movable key combination element includes a body movably
mounted in a hole formed in the shaft portion, the hole being formed with a lower shoulder, and
displacement of the first portion of the at least one movable key combination element is constrained by
the body abutting against the shoulder.       The second portion of the at least one movable key
combination element includes an oblong body movably mounted in an oblong aperture formed in the
shaft portion, the oblong aperture being formed with a lower shoulder, and displacement of the second
portion of the at least one movable key combination element is constrained by the oblong body
abutting against the shoulder. 



A pair of movable key combination elements may he mounted on opposite sides of the shaft portion. In
such an embodiment, the first portion of each of the movable key combination elements includes a first
body movably mounted in a hole formed in the shaft portion, the hole being formed with a lower
shoulder, and wherein displacement of  3 the first portion of the at least one movable key combination
element is constrained by the first body abutting against the shoulder, and wherein the second portion
of each of the movable key combination elements includes an oblong body movably mounted in an
oblong aperture formed in the shaft portion, the oblong aperture being foimed with a lower shoulder,
and wherein displacement of the second portion of the at least one movable key combination element
is constrained by the oblong body abutting against the shoulder, and each first body has a shaft
extending therefrom and each oblong body is formed with a recess, and the shaft of the first body of
one of the movable key combination elements fits into the recess of the oblong body of the other of the
movable key combination elements. There is also provided in accordance with another aspect of the
present invention a lock and key combination including a key device including a shaft portion, and at
least one movable key combination element retained within the shaft portion and including first and
second portions adjacent one another, the first portion of the at least one movable key combination
element being located along the shaft portion and the second portion of the at least one movable key
combination element being located offset to the first portion, the at least one movable key combination
element being displaceable with respect to the shaft portion, and a lock assembly including a rotatable
plug having a keyway, and a pressing element in the rotatable plug arranged to press against the
second portion of the at least one movable key combination element thereby to move an auxiliary
locking element disposed in the second lock to a shear line to pennit rotation of the plug, wherein the
pressing element is not collinear with the auxiliary locking element.      The lock and key combination
may further include a cap that sits in a hole in the rotatable plug and closes the pressing element in the
rotatable plug, the cap having an upper contour rounded to a partially cylindrical shape to match an
outer contour of the rotatable plug. The upper contour of the cap self-aligns the cap so it seats properly
in the hole. 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: 



Figs. IA and 1B are simplified top view illustrations of a key device including a key combination
element movably disposed therein, constructed and operative in accordance with an embodiment of
the present invention, with the key combination element respectively jutting out and flush with the
shank (blade) of the key device;  4       Figs. 2A and 2B are simplified sectional view illustrations of the
key device of Figs. lA and 1B, respectively taken along lines A-A and B-B in Figs. IA and 18;       Figs.
3A and 38 are simplified exploded and pictorial illustrations of the key device of Figs. l and IB,
respectively; Fig. 3C is a close-up view of the key combination element shown in Fig. 3A;       Figs. 4A,
4B and 4C are simplified side-view, sectional and pictorial illustrations, respectively, of a prior art lock
assembly that includes a pin plug (pin tumbler) with an auxiliary locking element that interacts with a
movable element in a key device to align with a shear line and permit rotation of the plug;       Fig. 5A
is a simplified side-view illustration of a prior art key device inserted in a keyway of the prior art pin
plug, wherein the auxiliary locking element is at the shear line and in contact with the movable element
in the key device;       Fig. 5B is a simplified side-view illustration of the key device of Figs. IA and 1B
inserted in the keyway of the prior art pin plug, wherein the auxiliary locking element is at the shear
line and in contact with the movable element in the key device of Figs. IA and 1B;       Fig. 6A is a
simplified sectional illustration of the prior art key device inserted in the keyway of the prior art pin plug,
corresponding to Fig. 5A; 



Fig. 68 is a simplified sectional illustration of the key device of Figs. IA and 1B inserted in the keyway
of the prior art pin plug, corresponding to Fig. 5B;       Fig. 7A is a simplified side-view illustration of the
key device of Figs. lA and I B inserted in a keyway of a pin plug of a lock assembly constructed in
accordance with an embodiment of the present invention, wherein an auxiliary locking element is at
the shear line and in contact with the movable element in the key device of Figs. IA and 18;      Fig. 78
is a simplified side-view illustration of a prior art key device inserted in the same keyway of the pin plug
of the lock assembly of Fig. 7A, showing that the auxiliary locking element is not at the shear line;
Fig. 8A is a simplified sectional illustration of the key device of Figs. IA and 1B inserted in the keyway
of the pin plug, corresponding to Fig. 7A;      Fig. 8B is a simplified sectional illustration of the prior art
key device inserted in the keyway of the pin plug, corresponding to Fig. 78;      Figs. 9A, 9B and 9C are
simplified side-view, sectional and pictorial illustrations, respectively, of the lock assembly of Fig. 7A,
constructed in accordance with an embodiment of the present invention; and  5      Figs. 10A, 10B and
10C are simplified side-view, sectional and pictorial illustrations, respectively, of the lock assembly of
Fig. 7A, constructed in accordance with another embodiment of the present invention. DETAILED
DESCRIPTION OF EMBODIMENTS 



Reference is now made to Figs. 1A-3C, which illustrate a key device 10, constructed and operative in
accordance with a non-limiting embodiment of the present invention.      Key device 10 is
manufactured with a generally elongate shaft portion 12 extending along a shaft axis 14 and defining
first and second generally flat oppositely directed key combination surfaces 16 and 18, Key device 10
can be provided as a key blank with no or substantially no key cuts formed thereon (the key cuts being
formed later by a locksmith and the like). Key device 10 may be include a row of key cuts 20 which
define a key combination formed along the first key combination surface 16 and/or along the second
key combination surface 18. Accordingly, key device 10 may define a reversible key, with symmetric
key combination surfaces 16 and 18. Alternatively, key device 10 may have a single key combination
surface or different key combination surfaces.       One or more movable key combination elements 22
are retained within elongate shaft portion 12. Movable key combination element 22 includes first and
second portions 24 and 26 adjacent one another. The first portion 24 is located along shaft portion 12,
e.g., along a keyway guide axis 28 (that is, some arbitrary reference axis along the key) and the
second portion 26 is located offset to the first portion 24, e.g., parallel to keyway guide axis 28. In the
illustrated embodiment the key cuts 20 are formed along the keyway guide axis 28. The keyway guide
axis 28 is parallel to or collinear with the shaft axis 14. Movable key combination element 22 is
displaceable in a direction normal to the first and second key combination surfaces 16 and 18.       In
accordance with a non-limiting embodiment of the present invention, the first and second portions 24
and 26 of movable key combination element 22 move independently of each other.       Reference is
particularly made to Fig. 3C. In accordance with a non-limiting embodiment of the present invention,
the first portion 24 includes a body (e.g., a generally cylindrical body) movably mounted in a hole 30
formed in elongate shaft portion 12. Hole 30 is formed with a lower shoulder 32 (e.g., hole 30 is formed
with a counterbore). Displacement of the first portion 24 normal to the first and second key  6
combination surfaces 16 and 18 is constrained by the body of first portion 24 abutting against the
shoulder 32.      The second portion 26 includes an oblong body movably mounted in an oblong
aperture 34 formed in elongate shaft portion 12. The oblong aperture 34 is formed with a lower
shoulder 36. Displacement of the second portion 26 normal to the first and second key combination
surfaces 16 and 18 is constrained by the oblong body abutting against the shoulder 36.      In
accordance with a non-limiting embodiment of the present invention, the second portion 26 is formed
with a peripheral cutout 38 and a portion of an outer contour of the first portion 24 slidingly contacts the
peripheral cutout 38. The sliding of the two pans at the peripheral cutout 38 helps prevent seizure of
the parts during operation of the key device in a lock. (As will be explained below, a pressing element
can press against the second portion 26 at different places, One of the places to be pressed upon can
create a turning moment on element 22. If first portion 24 did not slidingly contact peripheral cutout 38,
there could be seizure of the parts due to the turning moment, The sliding contact prevents the turning
moment from being created and thus prevents seizure.) 



In accordance with a non-limiting embodiment of the present invention, the key device 10 includes a
pair of movable key combination elements 22, one of which is mounted on the first key combination
surface 16, and the other of which is mounted on the second key combination surface 18.       The
body of the first portion 24 may have a shaft 40 extending therefrom and the oblong body of the
second portion 26 may be formed with a recess 42, wherein the shaft 40 of one of the movable key
combination elements fits (e.g., with a tight press fit) into the recess 42 of the other of the movable key
combination elements.       The key device 10 not only opens the lock assembly of the present
invention, but is also compatible with locks (that is, can be used to open locks) made in accordance
with the abovementioned US Patents 5520035, 5784910 and 5839308, among others, whereas the
key devices of those patents cannot be used to open the lock assembly of the present invention, as is
now explained.       Reference is now made to Figs. 4A, 4B and 4C, which illustrate a prior art lock
assembly, referred to as the first lock, such as a lock made in accordance with the abovementioned
US Patents 5520035, 5784910 and 5839308, among others. The first lock includes a rotatable plug 50
having a keyway 52.  7      Figs. 5A and 6A illustrate using a prior art key 56, such as a key made in
accordance with the abovementioned US Patents 5520035, 5784910 and 5839308, among others. An
auxiliary locking element 54 is arranged to be moved to a shear line 57 (the outer circumference of the
plug 50) by means of a suitable key inserted in keyway 52. The auxiliary locking element 54 is shown
as a telescoping pin, but other kinds of locking elements can also be used. Key 56 is inserted in
keyway 52. Key 56 has a movable key combination element 58. The auxiliary locking element 54 is
arranged to be moved to the shear line 57 when aligned and in contact with movable key combination
element 58, so as to permit rotation of the plug 50. A pressing element 59 is disposed in plug 50 and
provides a pressing force (such as by means of a coil spring) that urges movable key combination
element 58 against auxiliary locking element 54. It is noted that key 56 is a symmetric key and thus
has two movable key combination elements 58.       Reference is now made to Figs. 5B and 6B, which
illustrate the key device 10 of Figs. 1A and 1B inserted in the keyway 52 of the prior art pin plug 50.
The pressing element 59 presses against the "upper" second portion 26 ("upper" in the sense of the
drawing) of the movable key combination element 22 and the "lower" first portion of the movable key
combination element 22 is aligned and in contact with auxiliary locking element 54, such that auxiliary
locking element 54 is at the shear line 57 so as to permit rotation of the plug 50. Thus, key device 10
of the present invention opens the prior art lock assembly.       Reference is now made to Figs. 7A and
8A, which illustrate the key device 10 inserted in a keyway 62 of a pin plug 60 of lock assembly
constructed in accordance with an embodiment of the present invention. The lock assembly of this
embodiment of the invention has a pressing element 66 that presses against the "upper" second
portion 26 of the movable key combination element 22 and the "lower" first portion of the movable key
combination element 22 is aligned and in contact with an auxiliary locking element 64, such that
auxiliary locking element 64 is at shear line 67 so as to permit rotation of the plug 60. Thus, key device
10 of the present invention opens the lock assembly of the present invention.       It is noted that the
pressing element 66 of this embodiment is offset (not collinear) with respect to auxiliary locking
element 64. This is in contrast with the prior art lock of Figs. 5A-6B, wherein pressing element 59 is
collinear with respect to auxiliary locking element 54. It is further noted that, in contrast with the prior
art, pressing element 66 of this embodiment is not necessarily pin-shaped, but can be spherical or
other shapes. 



8       Reference is now made to Figs. 7B and 8B, which illustrate the prior art key 56 device inserted in
the same keyway 62 of the pin plug 60. It is seen in Fig, 8B that due to the offset of pressing element
66, the prior art movable key combination element 58 does not succeed to move the auxiliary locking
element 64 to the shear line 67. (There is no urging force against element 58 from pressing element
66.) Thus, the prior art key 56 cannot operate the lock assembly of the present invention.
Reference is now made to Figs. 9A, 9B and 9C, which illustrate the lock assembly of Fig. 7A,
constructed in accordance with an embodiment of the present invention. The pressing element 66 may
be installed in plug 60 through a hole 68. A coil spring 70 may provide the urging force, and a cap 72
may be used to close and secure pressing element 66 and spring 70 in plug 60. Cap 72 is round in
cross-section to match round hole 68 (with a tight press fit, for example), and the upper contour of cap
72 is rounded to a partially cylindrical shape to match the outer contour of plug 60. This rounded,
partially cylindrical contour of cap 72 serves to self-align cap 72 so it seats properly in hole 68.
Reference is now made to Figs. 10A, 10B and 10C, which illustrate the lock assembly of Fig. 7A,
constructed in accordance with another embodiment of the present invention. As mentioned above,
pressing element 66 is not necessarily spherical. In this embodiment, there is a pressing element 66A
that as ears 74 that mate with grooves 76 formed in a cap 78.       The scope of the present invention
includes both combinations and subcombinations of the features described hereinabove as well as
modifications and variations thereof which would occur to a person of skill in the art upon reading the
foregoing description and which are not in the prior art.  9 CLAIMS What is claimed is: 



I.A key device for use with more than one lock, said key device comprising: a shaft portion; and      at
least one movable key combination element retained within said shaft portion and comprising first and
second portions adjacent one another, the first portion of said at least one movable key combination
element being located along said shaft portion and the second portion of said at least one movable key
combination element being located offset to said first portion, said at least one movable key
combination element being displaceable with respect to said shaft portion; wherein the first lock
comprises: a rotatable plug having a keyway;       a pressing element in said rotatable plug arranged to
press against said second portion of said at least one movable key combination element thereby to
move an auxiliary locking element disposed in said first lock to a shear line to permit rotation of said
plug; and wherein the second lock comprises: a rotatable plug having a keyway; and       a pressing
element in said rotatable plug arranged to press against said second portion of said at least one
movable key combination element thereby to move an auxiliary locking element disposed in said
second lock to a shear line to permit rotation of said plug, wherein the pressing elements of the first
and second locks press against two different locations offset from each other on said second portion of
said at least one movable key combination element.      The key device according to claim 1, wherein
said second portion of said at least one movable key combination element is formed with a peripheral
cutout and a portion of an outer contour of said first portion of said at least one movable key
combination element slidingly contacts said peripheral cutout. 



3. The key device according to claim 1 or claim 2, wherein said first and second portions of said at
least one movable key combination element move independently of each other.  4. The key device
according to any of the preceding claims, wherein said first portion of said at least one movable key
combination element comprises a body movably mounted in a hole formed in said shaft portion, said
hole being formed with a lower  10 shoulder, and wherein displacement of said first portion of said at
least one movable key combination element is constrained by said body abutting against said
shoulder.  5. The key device according to any of the preceding claims, wherein said second portion of
said at least one movable key combination element comprises an oblong body movably mounted in an
oblong aperture fainted in said shaft portion, said oblong aperture being formed with a lower shoulder,
and wherein displacement of said second portion of said at least one movable key combination
element is constrained by said oblong body abutting against said shoulder.  6. The key device
according to any of the preceding claims, comprising a pair of movable key combination elements
mounted on opposite sides of said shaft portion.       The key device according to claim 6, wherein the
first portion of each of said movable key combination elements comprises a first body movably
mounted in a hole formed in said shaft portion, said hole being formed with a lower shoulder, and
wherein displacement of said first portion of said at least one movable key combination element is
constrained by said first body abutting against said shoulder, and wherein the second portion of each
of said movable key combination elements comprises an oblong body movably mounted in an oblong
aperture formed in said shaft portion, said oblong aperture being formed with a lower shoulder, and
wherein displacement of said second portion of said at least one movable key combination element is
constrained by said oblong body abutting against said shoulder; and       wherein each first body has a
shaft extending therefrom and wherein each oblong body is formed with a recess, and the shaft of the
first body of one of the movable key combination elements fits into the recess of the oblong body of the
other of the movable key combination elements. 8.A lock and key combination comprising: 



a key device comprising a shaft portion, and at least one movable key combination element retained
within said shaft portion and comprising first and second portions adjacent one another, the first
portion of said at least one movable key combination element being located along said shaft portion
and the second portion of said at least one movable key combination element being located offset to
said first portion, said at least one movable key combination element being displaceable with respect
to said shaft portion; and a lock assembly comprising: a rotatable plug having a keyway; and  11 a
pressing element in said rotatable plug arranged to press against said second portion of said at least
one movable key combination element thereby to move an auxiliary locking element disposed in said
second lock to a shear line to permit rotation of said plug, wherein the pressing element is not collinear
with said auxiliary locking element.  9. The lock and key combination according to claim 8, further
comprising a cap that sits in a hole in said rotatable plug and closes said pressing element in said
rotatable plug, said cap having an upper contour rounded to a partially cylindrical shape to match an
outer contour of said rotatable plug.  10. The lock and key combination according to claim 9, wherein
said upper contour of said cap self-aligns said cap so it seats properly in said hole. 


