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(54) Title: VARIABLE PROGRESSION KEY NOTCHING SYSTEM

FIG. 1

(57) Abstract: A progressive key notching system that includes a plurality of key notches positioned along at least one surface, such
as, for example, a top surface, of a key blade. Each of the plurality of key notches includes a central axis. The central axes of at least
one pair of adjacent key notches are separated by a distance that is different than a distance separating another, adjacent pair of key
notches. Further, when the key blade is operably positioned within a key slot, at least one of the central axes may be offset from a
chamber central axis of an adjacent retention pin chamber. Moreover, one or more of the chamber central axes may be aligned with a
portion of a trailing surface and/or leading surface of an adjacent key notch.
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VARIABLE PROGRESSION KEY NOTCHING SYSTEM
BACKGROUND OF THE INVENTION

[0001] Bitting configurations on keys are often utilized to control the operation of lock
mechanisms. More specifically, the configuration of the bits, such as, for example, the depth,
location, and number of key notches along a top portion of a key blade, is typically designed to
control the displacement of components of the lock mechanism. Thus, when a key having the
appropriate bitting configuration is inserted into the key slot of the mating lock, the bitting
configuration may displace components of the lock mechanism so that the key may be used to
rotate a component of the lock mechanism, such as, for example, a plug body that is operably
connected to a lock device. Moreover, such rotation may be used to operate a lock device that is
operably connected to the lock mechanism, such as, for example, a deadbolt.

[0002] One example of a lock mechanism that utilizes the bittings on a key in connection
with operating a lock device is a tumbler pin lock mechanism. More specifically, tumbler pin
lock mechanisms may utilize retention pins to control whether a plug body of a lock mechanism
may be rotated about a shear line. Moreover, when properly inserted into the key slot, the
bittings of a key may engage and displace tumbler pins to positions in which tumbler pins that
are adjacent to the shear line do not extend across the operating shear line. With tumbler pins
properly aligned with the shear line, a plug body of the lock mechanism may be rotated as the
key is rotated, thereby operably displacing the attached lock mechanism.

[0003] Presently, key top notching is typically done at regular intervals along a key
blade, such as, for example, at a repeated distance of 0.15 inches from a center line of a first key
notch to the center line of a second, adjacent key notch. Moreover, key notching is often
performed in accordance with a particular key system, which may define, for example, the
number of bittings to be employed and the spacing between the bittings. Traditionally, such
systems, and the associated rules of those systems, may determine the number of possible key
cut combinations, and more specifically, the number of available bitting configurations. For
example, the number of possible bitting configurations may be the number of key notch depths
raised to a power that is equal to the number of cuts or key notches. Thus, if a system has four

key notch depths and uses three cuts or key notches, then the number of possible bitting
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configurations may be four to the power of three. Therefore, the number of possible key notch

configurations for such systems are typically dependent on key notch depths.

BRIEF SUMMARY OF THE INVENTION

[0004] One aspect of the present invention is a key that is configured for insertion into a
key slot of a lock mechanism. The key includes a key blade having a plurality of surfaces.
Further, a plurality of key notches are positioned along at least one of the plurality of surfaces.
Each of the plurality of key notches includes a central axis. The central axes of a first pair of
adjacent key notches of the plurality of key notches are separated by a first distance.
Additionally, the central axes of a second pair of adjacent key notches are separated by a second
distance, with the second distance is not being equal to the first distance.

[0005] Another aspect of the present invention is a progressive key notching system
having a key having a key blade. The key blade includes a plurality of key notches, each of the
plurality of key notches having a central axis. Additionally, the distance between the central
axes of at least one, adjacent pair of the plurality of key notches is different than the distance
been the central axes of another, adjacent pair of the plurality of key notches. The progressive
key notching system also includes a plug body having a plurality of chambers. Each of the
plurality of chambers has a chamber central axis and is configured to contain at least one
retention pin. When the key blade is operably positioned within a key slot of the plug body, at
least one chamber central axis is offset from the central axis of an adjacent key notch of the
plurality of key notches.

[0006] Another aspect of the present invention is a progressive key notching system that
includes a key having a key blade. The key blade has a plurality of key notches, each of the
plurality of key notches having a central axis. The distance between the central axes of at least
one pair of adjacent key notches of the plurality of key notches is different than the distance been
the central axes of another pair of adjacent key notches of the plurality of key notches. The
progressive key notching system also includes a plug body having a plurality of chambers and a
key slot, each of the plurality of chambers having a chamber central axis. The system further
includes at least one retention pin positioned at least within each of the plurality of chambers.
The retention pin is configured for lateral displacement along the chamber central axis and

includes at least one recess that is configured to receive at least a portion of a control bar.
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Additionally, when the key blade is operably positioned within the key slot, the chamber central
axis of at least one chamber of the plurality of chambers is offset from the central axis of an
adjacent key notch of the plurality of key notches. Further, the retention pin is configured to be
rotated and laterally displaced within the at least one chamber upon engagement with the
adjacent key notch so that the at least one recess is positioned to receive at least a portion of the

control bar.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0007] Figure 1 illustrates a side view of a key having variable key notching according to
an embodiment of the present invention.

[0008] Figure 2 illustrates a blade portion of the key of Figure 1 having variable key
notching according to an embodiment of the present invention.

[0009] Figures 3A-3B illustrate a side perspective view and a side view, respectively, of
an example of a rotatable pin that is configured for use with a key having variable key notching
according to an embodiment of the present invention.

[00010] Figures 4A-4B illustrate top and side views, respectively, of a plurality of
rotatable pins positioned within retention pin chambers of a plug body.

[00011] Figure 5 illustrates a side view of a lock mechanism having rotatable pins
configured to be operably positioned by a key having a variable key notching configuration to
control the displacement of a control bar.

[00012] The foregoing summary, as well as the following detailed description of certain
embodiments of the present invention, will be better understood when read in conjunction with
the appended drawings. For the purpose of illustrating the invention, there is shown in the
drawings, certain embodiments. It should be understood, however, that the present invention is

not limited to the arrangements and instrumentalities shown in the attached drawings.

DETAILED DESCRIPTION OF THE INVENTION

[00013] Embodiments of the present invention provide a progressive key notching system
that utilizes key notches that are placed at varying locations along a key blade. Moreover,

embodiments of the present invention provide for a key system that utilizes irregular spacing
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between key notches on or about a top surface of a key blade to control the operation of an
associated lock mechanism.

[00014] Figures 1 and 2 illustrate a key 10 having a bow 12 and a key blade 14. The
illustrated key blade 14 extends from the bow 12 and generally terminates at a tip portion 16 of
the key blade 14. The key blade 14 also includes a bottom surface 19, top surface 20, and
opposing side surfaces 21a, 21b. According to certain embodiments, at least one of the side
surfaces 21a, 21b includes a longitudinal groove 23 that extends along a substantial portion of
the sidewall 21b. According to certain embodiments, the longitudinal groove 23 may be
configured to mate a protrusion in a key slot of a lock mechanism, the protrusion being
configured to limit which keys may be inserted into the key slot. Additionally, a plurality of key
notches 18a-f are positioned about or cut from at least one surface of the key blade 14, such as,
for example, a top surface 20 of the key blade 14.

[00015] As shown in Figures 1 and 2, each key notch 18a-f that is positioned about the top
surface 20 of the key blade 14 includes a leading surface 22a-f and a trailing surface 24a-f that
extend in opposing directions from a base portion 26a-f of the key notch 18a-f. In the illustrated
embodiment, the leading surface 22a-f may ascend from the base portion 26a-f at an incline that
is generally in direction of the tip portion 16 of the key blade 14 until terminating at an upper
surface 28a-f of the top surface 20. Similarly, the trailing surface 24a-f may ascend from the
base portion 26a-f at an incline that is generally in the direction of the bow 12 until also
terminating at an adjacent upper surface 28a-f.

[00016] The upper surface 28a-f between adjacent key notches 18a-f may have a variety
of different shapes and sizes. Moreover, the size, shape, length and/or height of the upper
surface 28a-f may depend, at least in part, on the depth, positioning, and/or spacing between
adjacent key notches 18a-f. For example, as shown in at least Figure 2, the upper surface 28b
between adjacent first and second key notches 18a, 18b may have a generally flat shape that is at
the same height as of the top surface 20 of the key blade 14, while the upper surface 28c between
adjacent second and third key notches 18b, 18c may have a relatively pointed shape and a height
that is generally below the highest portion of the top surface 20.

[00017] Referencing Figures 3A-4B, the key notches 18a-b are configured to engage, and
displace, retention pins 30 that are housed in retention pin chambers 36a-f of a lock mechanism,

such as, for example, a plug body 38. The retention pins 30 may have a variety of different
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shapes and sizes. For example, in the embodiment shown in Figures 3A-3B, the retention pin 30
includes a pin body 34 having opposing face and back portions 50, 51 and an extension 44. The
pin body 34 is generally configured to be displaced within a retention pin chamber 36a-f. The
extension 44 is configured to extend from the back portion 51 of the pin body 34 and into a
portion of a key slot 39 in the plug body 30.

[00018] According to certain embodiments, the pin body 34 may include one or more
recesses 32 that is/are positioned about the face portion 50 of the pin body 34. Referencing
Figure 5, the recesses 32 may, for example, be configured to receive a portion of a control bar 40
that is used to control the ability to rotate the plug body 37. For example, the control bar 40
may be biased to a first position, wherein at least a portion of the control bar 40 extends along or
across at least a portion of a shear line between the plug body 38 and a shell body 37. The
presence of the control bar 40 along the shear line may prevent the plug body 38 from being
rotably displaced relative to the shell body 37. However, when the retention pins 30a-f are
properly aligned, the recesses 32 in the retention pins 30a-f may provide a space(s) that is/are
configured to receive at least a portion of the control bar 40. Thus, with the recesses 32 properly
aligned, as shown for example in Figure 4B, the control bar 40 may be able to be displaced in a
direction away from the shear line and to a second position wherein the control bar 40 does not
prohibit the rotational displacement of the plug body 37 about the shear line. For example, in the
embodiment illustrated in Figure 4A, the proper alignment of the recesses 32 of the retention
pins 30a-f may allow the control bar 40 to be retracted further into a groove 41 in the plug body
38 so that the control bar 40 does not prevent the rotational displacement of the plug body 38.
[00019] As shown in Figure 3A, according to certain embodiments, the recesses 32 may
be positioned relative to a centerline 48 of the face portion 50 that is generally perpendicular to,
and intersects, a centerline 48 of the extension 44. Further, the position of a recess 32 in the pin
body 34 relative to the centerline 48 may determine whether that recess 32 is center, left, or right
cut. For example, the recess 32 shown in Figures 3A and 3B is center cut, as the recess 32 is
generally centered about the centerline 48. However, if the center of the recess 32 is generally
offset to the right of the centerline 48, then the recess 32 may be considered right cut. Similarly,
if the center of the recess 32 is offset to the left of the centerline 48, then the recess 32 may be
considered left cut. By centering and offsetting such recesses 32, lateral displacement of the

retention pins 30 by the key notches 18a-f may require not only that the retention pins 30 are at
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the correct location along the chamber center axis 42a-f of the corresponding retention pin
chamber 36a-f, but also that retention pins 30 be rotated to a correct angular position about the
retention pin chamber 36a-f so that the recesses 32 are properly aligned to permit displacement
of the control bar 40 to the second position. As discussed below, according to embodiments of
the present invention, such lateral displacement along the chamber central axis 42a-f and rotation
of the retention pins 30 may be provided by positioning the key notches 18a-f at one or more
irregular intervals along the top surface 20 of the key blade 14.

[00020] Each key notch 18a-f may have a central axis 25a-f that generally extends through
a center point of the base portion 26a-f of the key notch 18a-f. According to certain
embodiments, the distance between the central axes 25a-f of two adjacent key notches 18a-f is
not equal to the distance between the central axes 25a-f of another combination of adjacent key
notches 18. For example, referencing Figure 2, according to certain embodiments, the distance
between a central axis 25a of a first key notch 18a and a central axis 25b of a second key notch
18b may be less than or greater than the distance separating the central axis 25b of the second
key notch 18b from a central axis 25¢ of a third key notch 18c. Similarly, according to certain
embodiments, the distance between central axes 25¢, 25d of the third key notch 18c and a fourth
key notch 18d may be different than the distance(s) between the central axes 25a, 25b of the first
and second key notches 18a, 18b and/or the distance between the central axes 25b, 25¢ of the
second and third key notches 18b, 18c.

[00021] Referencing at least Figures 2 and 4B, such variances in the distances separating
the central axes 25a-f of the key notches 18a-f may allow for misalignment between at least
some of the central axes 25a-f of the key notches 18a-f and the chamber central axes 42a-f of the
corresponding retention pin chambers 36a-f of the plug body 38. As a result, when the key blade
14 is operably positioned in the key slot 39, rather than being generally aligned with a center
point on the base portion 26a-f of the notches 18a-f, at least some of the chamber central axes
42a-f of the retention pin chambers 36a-f may be aligned with a location on the leading surface
22a-f or trailing surface 24a-f of the key notch 18a-f.

[00022] For example, in the embodiment shown in Figure 2, the chamber central axes 42b,
42¢ for the second and fifth retention pin chambers 36b, 32¢ intersect a portion of the leading
surfaces 22b, 22¢ of the corresponding second and fifth key notches 18b, 18¢. According to such

a configuration, upon operable positioning of the key 10 in the key slot 39, the extension 44 of
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the retention pin 30b, 30¢ in the second and fifth retention pin chambers 36b, 36¢ may be in
contact with the leading surface 22b, 22¢ of the corresponding notches 18b, 18¢. Such
engagement may not only cause these retention pins 30b, 30¢ to be laterally displaced along the
chamber central axis 42b, 42¢ of the retention pin chamber 36b, 36e, but also cause those
retention pins 30b, 30¢ to be rotated in the general direction of the bow 12, as shown for example
in Figure 4A. Additionally, the recesses 32b, 32¢ in the second and fifth retention pins 30b, 30¢
are positioned accordingly on the pin body 34b, 34¢ so that, when the retention pins 30b, 30¢ are
rotated by engagement with the corresponding key notches 18b, 18e, the recesses 32b, 32¢ are
properly aligned so as to accept a portion of the control bar 40 as the control bar 40 is displaced
to the second position. For example, according to the illustrated embodiment, the recesses 32D,
32¢ in the second and fifth retention pins 30b, 30¢ may be offset to the right of the centerline 48
that is positioned along the face portion 50 of the retention pins 30b, 30e. Such offsetting may
allow the recesses 32b, 32¢ to generally face the control bar 40 when the retention pins 30b, 30¢
are rotated by engagement with the corresponding key notches 18b, 18e, and thereby allow the
recesses 32b, 32¢ to receive a portion of the control bar 40 as the control bar 40 is displaced to
the second position.

[00023] Conversely, in the present example, the third and sixth key notches 18c, 18f may
be positioned along the top surface 20 of the key blade 14 so that the central axes 42¢, 42f of the
third and sixth retention pin chambers 36¢, 32f intersect a portion of the trailing surfaces 24c, 24f
of the corresponding third and sixth key notches 18¢, 18f. According to such a configuration,
upon operable positioning of the key 10 in the key slot 39, the extension 44 of the retention pin
30c, 30f in the third and sixth retention pin chambers 36¢, 36f may be in contact with the trailing
surfaces 24c, 24f of the corresponding notches 18c, 18f. Such engagement may not only cause
these retention pins 30c, 30f to be laterally displaced along the chamber central axis 42c, 42f of
the retention pin chamber 36¢, 36f, but also cause those retention pins 30c, 30f to be rotated in
the general direction of the tip portion 16 of the key blade, as shown for example in Figure 4A.
Additionally, the recesses 32c¢, 32f in the trailing surfaces 24c¢, 24f retention pins 30c, 30f are
positioned accordingly on the pin body 34c, 34f so that, when the retention pins 30c, 30f are
rotated by engagement with the corresponding key notches 18c, 18f, the recesses 32c¢, 32f are
properly aligned so as to not interfere with the ability of the control bar 40 to be displaced to the

second position. For example, according to the illustrated embodiment, the recesses 32¢, 32f in
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the third and sixth retention pins 30c, 30f may be offset to the left of the centerline 48 that is
positioned along the face portion 50 of the retention pins 30c, 30f. Such offset positioning of the
recesses 32¢, 32f may allow the recesses 32¢, 32f to be properly aligned with the control bar 40
when the associated retention pins 30c, 30f have been rotated by engagement with the
appropriate key notches 18c, 18f of the key blade 14. Moreover, such alignment of the recesses
32c, 32f may at least assist in allowing the control bar 40 to be displaced to the second position.
[00024] Additionally, in the illustrated example, the first and fourth key notches 18a, 18d,
may be positioned so that the central axis 25a, 25d of the first and fourth key notches 18a, 18b
are aligned with the chamber central axis 42a, 42d of the corresponding first and fourth retention
pin chambers 36a, 36d of the plug body 38. Accordingly, when the key 10 is operably
positioned in the key slot 39, the extensions 44a, 44d of the first and fourth retention pins 30a,
30d will engage at least the base portion 26a, 26b of the notches 18a, 18d so as to laterally
displace, but not generally rotate, the first and fourth retention pins 30a, 30d along the chamber
central axis 42a, 42d, as shown in Figure 4A. Thus, according to such an embodiment, the
recesses 32a, 32d in the pin body 34a, 34d of the first and fourth retention pins 30a, 30d may be
center cut, as shown in at least Figure 3A.

[00025] Thus, by varying the distance between key notches 18a-f along the top surface 20
of the key blade 14, the system of the present invention not only utilizes the depth of key notches
18a-f, but also utilizes the location of where the key notches 18a-f are cut along the key blade 14,
to control the operation of the lock mechanism, such as, for example, the ability to rotate the plug
body 38. Therefore, for example, using the variable progression notching system of the present
invention, the number of possible bitting combinations may be determined based on the product
of the number of key notch depths (N) and the number of possible distance variations (Y) raised
to a power based on the number (x) of key notches 18a-f, or (N*Y)*x. Thus, the variable
progression notching system of the present invention may expand the number of possible bitting
combinations for many lock mechanism applications. Further, the variable progression notching
system may increase the number of useable bitting combinations for applications that may have a
reduced number of available cut depths, such as applications in which vertical constraints limit
the possible number of cut depths.

[00026] While the invention has been described with reference to certain embodiments, it

will be understood by those skilled in the art that various changes may be made and equivalents
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may be substituted without departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or material to the teachings of the
invention without departing from its scope. Therefore, it is intended that the invention not be
limited to the particular embodiment disclosed, but that the invention will include all

embodiments falling within the scope of the appended claims.
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CLAIMS

1. A key configured for insertion into a key slot of a lock mechanism, the key comprising:

a key blade having a plurality of surfaces; and

a plurality of key notches positioned along at least one of the plurality of surfaces, each
of the plurality of key notches having a central axis, the central axes of a first pair of adjacent
key notches of the plurality of key notches being separated by a first distance, the central axes of
a second pair of adjacent key notches of the plurality of key notches being separated by a second

distance, and wherein the second distance is not equal to the first distance.

2. The key of claim 1, wherein the at least one of the plurality of surfaces includes a top
surface.
3. The key of claim 2, wherein the first distance is greater than the second distance, and

wherein the central axes of a third pair of adjacent key notches of the plurality of key notches are

separated by a third distance, the third distance being larger than the first distance.

4. The key of claim 2, wherein, when the key blade is operably positioned in the key slot,
the central axis of at least one of the plurality of key notches is configured to be offset from a

chamber central axis of an adjacent retention pin chamber of the lock mechanism.

5. The key of claim 4, wherein, when the key blade is operably positioned in the key slot,
the central axis of at least a second one of the plurality of key notches is configured to be
generally aligned with the chamber central axis of an adjacent retention pin chamber of the lock

mechanism.

6. The key of claim 4, wherein the plurality of key notches each include a leading surface, a
trailing surface, and a base portion, the leading and trailing surfaces being inclined surfaces that
extend in opposing directions from the base portion, and wherein at least one of the plurality of
key notches is configured for, when the key blade is operably positioned in the key slot, the
chamber central axis of an adjacent retention pin chamber of the lock mechanism to be generally

aligned with at least one of the leading surface and the trailing surface.

10



WO 2015/127457 PCT/US2015/017339

7. A progressive key notching system comprising:

a key having a key blade, the key blade having a plurality of key notches, each of the
plurality of key notches having a central axis, the distance between the central axes of at least
one, adjacent pair of the plurality of key notches being different than the distance been the
central axes of another, adjacent pair of the plurality of key notches; and

a plug body having a plurality of chambers, each of the plurality of chambers having a
chamber central axis and configured to contain at least one retention pin, wherein, when the key
blade is operably positioned within a key slot of the plug body, at least one chamber central axis

is offset from the central axis of an adjacent key notch of the plurality of key notches.

8. The progressive key notching system of claim 7, wherein, when the key blade is operably
positioned in the key slot, the central axis of at least a second one of the plurality of key notches
is configured to be generally aligned with the chamber central axis of an adjacent chamber of the

plurality of chambers.

9. The progressive key notching system of claim &, wherein the plurality of key notches
cach include a leading surface, a trailing surface, and a base portion, the leading and trailing
surfaces being inclined surfaces that extend in opposing directions from the base portion, and
wherein at least one of the plurality of key notches is configured for, when the key blade is
operably positioned in the key slot, the central axis of an adjacent chamber of the plurality of
chambers to be generally aligned with a portion of at least one of the leading surface and the

trailing surface.

10.  The progressive key notching system of claim 9, wherein the plurality of key notches are

positioned about at least a top surface of the key blade.

11. The progressive key notching system of claim 10, wherein the central axes of at least
three pairs of adjacent key notches of the plurality of key notches are separated by different

distances.

12.  The progressive key notching system of claim 10, wherein, when the key blade is

operably positioned in the key slot, the central axis for at least one of the plurality of key notches

11
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is configured to be generally aligned with the chamber central axis of an adjacent chamber of the

plurality of chambers.

13. A progressive key notching system comprising:

a key having a key blade, the key blade having a plurality of key notches, each of the
plurality of key notches having a central axis, the distance between the central axes of at least
one pair of adjacent key notches of the plurality of key notches being different than the distance
been the central axes of another pair of adjacent key notches of the plurality of key notches;

a plug body having a plurality of chambers and a key slot, each of the plurality of
chambers having a chamber central axis; and

at least one retention pin positioned at least within each of the plurality of chambers, the
retention pin configured for lateral displacement along the chamber central axis, the retention pin
including at least one recess configured to receive at least a portion of a control bar;

wherein, when the key blade is operably positioned within the key slot, the chamber
central axis of at least one chamber of the plurality of chambers is offset from the central axis of
an adjacent key notch of the plurality of key notches, and further wherein the retention pin is
configured to be rotated and laterally displaced within the at least one chamber upon engagement
with the adjacent key notch to position the at least one recess to receive at least a portion of the

control bar.

14. The progressive key notching system of claim 13, wherein, when the key blade is
operably positioned in the key slot, the central axis of at least a second one of the plurality of key
notches is configured to be generally aligned with the chamber central axis of an adjacent

chamber of the plurality of chambers.

15.  The progressive key notching system of claim 14, wherein the plurality of key notches
cach include a leading surface, a trailing surface, and a base portion, the leading and trailing
surfaces being inclined surfaces that extend in opposing directions from the base portion, and
wherein at least one of the plurality of key notches is configured for, when the key blade is
operably positioned in the key slot, the central axis of an adjacent chamber of the plurality of
chambers to be generally aligned with a portion of at least one of the leading surface and the

trailing surface.

12
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16. The progressive key notching system of claim 15, wherein, when the key blade is
operably positioned within the key slot, at least one key notch is positioned for an adjacent
chamber of the plurality of chambers to be generally aligned with a portion of the leading
surface, and wherein at least one other key notch is positioned for an adjacent chamber of the

plurality of chambers to be generally aligned with a portion of the trailing surface.

17.  The progressive key notching system of claim 16, wherein the plurality of key notches

are positioned about at least a top surface of the key blade.

18.  The progressive key notching system of claim 17, wherein the central axes of at least
three pairs of adjacent key notches of the plurality of key notches are separated by different

distances.

19.  The progressive key notching system of claim 18, wherein the at least one retention pin

includes an extension that is configured to extend into at least a portion of the key slot.

20.  The progressive key notching system of claim 19, wherein the at least one recess is
positioned offset from a center line along a face portion of the pin body, the center line

positioned to generally intersect a centerline of the extension.

13



WO 2015/127457

PCT/US2015/017339

FIG. 2

‘?8@:&28 g 184
/ / 283
24¢
22 \323
26d 26a
N N /
42f 14 42e  25d,42d 472n  25a42a

21b



WO 2015/127457 PCT/US2015/017339

50

FIG. 3B



PCT/US2015/017339

WO 2015/127457

3/4

41
443
|

30a

30¢ 30b
44(:\ 44h x

30d
\ 44l 44d
| |

30e
4§4f

301
{

FIG. 4A

s6b  3ge 360 36e 36
\ 325 \320 \32@ \328 \szf
a s | i |

36a 32a

!

AINAY
DIEANVEN
77 ©
OISNCA S&

g~
77 ©
SIR\VAN s
07 @,
S
YL ©
DINVARSES
7Y ©
SIS~ §

s
.

FIG. 4B



PCT/US2015/017339

WO 2015/127457

4i4

10

12
4

Y

e

ba

7
30a

36b  3gd 36f
\3&: \ 3Be
1 {

36a
{

i

%

7

s

|

30d

7

i
30¢

7

|

e

1

4

38

i

{

30e 30f

30b

FIG. 5



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/017339

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - EO5B 27/00 (2015.01)
CPC - E05B 27/0082 (2015.04)

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC(8) - E05B 27/00 (2015.01)
CPC - E05B 27/0082 (2015.04)

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 70/336, 348, 357, 365, 378, 393, 409, 480, 491, 492, 493, 494, 495, 496 (keyword delimited)

PatBase, Google Scholar.

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Search terms used: key, slot, notch, axis, groove, pin, translate, slide, pivot, rotate, tumbler, lever, cam

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 4,756,177 A (WIDEN) 12 July 1988 (12.07.1988) entire document 1-20
A US 3,499,303 A (SPAIN) 10 March 1970 (10.03.1970) entire document 1-20
A US RE. 30,198 E (OLIVER et al) 29 January 1980 (29.01.1980) entire document 1-20
A US 5,475,998 A (RASKEVICIUS et al) 19 December 1995 (19.12.1995) entire document 1-20

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

27 April 2015

Date of mailing of the international search report

2 2 MAY. 2015

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Biaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report

