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Folding Knife with Dual Operational Modes

Technical Field

[0001] The present relates to knives, and more particularly, to a folding knife that is
capable of operating in dual operational modes at all times, the first being a manual
mode in which the blade is movable from the stowed or closed position to the open
position, and vice versa, by manual manipulation, and the second being an
automatic mode in which the blade is driven from the closed position to the open

position automatically under spring force.

Background Information

[0002] Folding knives are invaluable tools that are used in many aspects of everyday
life, and there are many, many types and styles of folding knives. A “manual” folding
knife is a very traditional type of tool in which the knife blade is manually movable by
the user between a closed or stowed position in which the sharp edge of the blade is
held safely within the handle, and an open position in which the blade is extended in

an operable position. Most modern versions of manually operated folding knives
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include locking mechanisms that lock the blade in the open position — the safety
benefits of such locks are obvious. There are innumerable variations on these basic
themes.

[0003] Automatic folding knifes are nearly as ubiquitous as manual folders. These
knives include some type of a mechanism — almost always a spring-driven
mechanism — that drives the blade from the closed position toward the open position
when the user activates the automatic mechanism, typically by pushing a button or
analogous activating mechanism. Generally speaking, in a knife that has an
automatic opening mechanism the blade is held in the closed position by a latched
trigger mechanism. When the blade is in the closed position the blade is under a
constant “pre-load” pressure from a spring mechanism. When the trigger is
released, the blade is automatically driven by the spring mechanism into the open
position. As with most modern versions of manual knives, most automatic folding
knives include locks that lock the blade in the open position. When the user
“‘unlocks” the blade to move it from the open position to the closed position, the
rotation of the blade as it is moved reloads the spring mechanism so that the blade
is ready to fire again when desired.

[0004] Most folding knives, whether manual or automatic, incorporate some kind of a
mechanism that holds the blade or working implement in the closed position in which
the sharp edge of the blade is held safely within the handle. There are many known
mechanisms for retaining blades in the closed position, and there are obvious

reasons why such mechanisms are used. Among other reasons, blade-retaining
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mechanisms prevent unintended opening of the knife and thus promote safety. As
noted, most folding knives also include mechanisms that lock the blade in the open
position, again, primarily as a safety feature. There are many different types of
these locks.

[0005] Manual and automatic knives have many uses and can be used in many
different settings, and that has led to a demand expressed by many knife users for
knives that are operable in dual modes, both automatic and manual. There are
benefits to be had in knives that have dual modes of operation and there are a few
known dual mode knives. For instance, dual mode knives are described in US
Patent Nos. 7,603,778 and 8,046,923. Nonetheless, there is a continuing need for
improved mechanisms for enabling dual operational modes in a folding knife,
manual and automatic.

[0006] The present invention comprises a folding knife having mechanisms for
facilitating dual operational modes. In a first modality, the knife is opened and
closed manually. In a second modality, the knife is fully automatic. The user is able
to use the knife in either mode, manual or automatic. In the automatic mode a
bolster is operable to move a lever in the interior of the knife between first and
second positions; the bolster defines a trigger that causes the blade to move
automatically from the closed to the open position. The lever in the interior of the
knife has one end pivotally attached to one of the handle and its second end
resident in a cavity in the bolster, which is slidably movable to move the lever to fire

the knife in the automatic mode.
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[0007] The knife utilizes two torsion springs to drive the blade automatically from
closed to open, one spring on each side of the blade and each around the pivot shaft
that connects the blade to the handle. The springs are retained in a slotted bushing
and drive the blade open when the automatic opening actuator is operated. One
end of each spring is fixed to the handle. The opposite ends of the springs interact
with the blade — the springs operate on the blade when in auto mode but do not
operated on the blade when in the manual mode. The knife further incorporates a
dry fire safety mechanism that prevents firing of the automatic opening mechanisms
when the blade has been opened manually, and thereby prevents damage to the

automatic opening mechanisms.

Brief Description of the Drawings

[0008] The invention will be better understood and its numerous objects and
advantages will be apparent by reference to the following detailed description of the
invention when taken in conjunction with the following drawings.

[0009] Figs. 1 through 4A show the folding knife according to the present invention in
an assembled for and from various perspectives. Specifically,

[0010] Fig. 1 is a perspective view of the folding knife of the present invention with

the blade in the stowed or closed position.
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[0011] Fig. 2 is a perspective view similar to Fig. 1 but with the blade in the extended
or open position.

[0012] Fig. 3 is a bottom plan view of the knife shown in Fig. 2.

[0013] Fig. 4 is a side elevation view of the knife shown in Fig. 2.

[0014] Fig. 4A is a side elevation view of the knife shown in Fig. 1 except illustrating
the opposite side of the knife from the view of Fig. 1 and with the knife inverted
relative to the orientation of the knife in Fig. 1.

[0015] Fig. 5 is an exploded perspective view of the knife shown in Fig. 1 according
to the present invention.

[0016] Fig. 6 is a cross sectional view taken along the line 6 — 6 of Fig. 4.

[0017] Fig. 7 is a side elevation and fragmentary view of a knife according to the
present invention wherein portions of the near side handle have been removed to
show internal structures, and showing the blade in the closed position; in Fig. 7 the
blade is closed and ready to be opened either manually or automatically.

[0018] Fig. 8 a side elevation and fragmentary view of the knife shown in Fig. 7 with
the blade in the open position and wherein the blade has been driven into the open
position automatically.

[0019] Fig. 9 is a side elevation and fragmentary view of the knife of Fig. 7 with the
blade in the open position and wherein the bade has been opened manually.

[0020] Fig. 10 is a partial sectional and close up view of a safety interlock pin used in
the present invention; in Fig. 10 the blade is in the open position, having been

opened manually.



WO 2014/039255 PCT/US2013/055902

[0021] Fig. 11 is a partial sectional view similar to Fig. 10 of the safety interlock pin,
but in Fig. 11 the blade is in the closed position and is ready to be opened either
automatically or manually.

[0022] Fig. 12 is a perspective view of the safety interlock pin shown in isolation
without other structures.

[0023] Fig. 13 is an end view of the safety interlock pin of Fig. 12.

[0024] Fig. 14 is a side elevation view of the safety interlock pin of Fig. 12.

[0025] Fig. 15 is a perspective view of the pivot shaft bushing used with the knife
according to the present invention, illustrating the bushing in isolation without other
structures.

[0026] Fig. 16 is an end view of the bushing of Fig. 15.

[0027] Fig. 17A is a perspective and fragmentary view of the knife of the present
invention with some structures removed in order to expose components of the knife;
in Fig. 17A the blade is closed and ready to be opened either automatically or
manually.

[0028] Fig. 17B is a perspective view similar to Fig. 17A except showing the blade in

the open position, the blade having been opened manually.

Detailed Description of lllustrated Embodiments

[0029] A first illustrated embodiment of a folding knife 10 incorporating mechanisms

allowing the knife to selectively operate in either a manual or an automatic mode
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according to the present invention is illustrated in Figs. 1 through 17. As is detailed
herein, the knife 10 is capable of being opened manually or automatically at all times
when the blade is in the closed position. In other words, when the blade is in the
stowed or closed position, the user may move the blade to the open position either
manually or automatically (under spring driven force). The user need not activate
any switch to switch the knife from one mode of operation to the other. When the
blade has been opened manually and is in the open position the automatic firing
mechanism is locked out. This prevents “dry firing” of the automatic opening
mechanism to prevent damage to it. When the blade has been opened
automatically and is in the open position, rotation of the blade from the open to the
closed position rewinds the springs that drive the blade open to reset the firing
mechanism. Rewinding of the spring does not occur when the blade has been
opened manually and the blade is moved from the open to closed position. The
structures that facilitate these functions are detailed herein. But before the switch
mechanisms are described in detail, the basic structural features of knife 10 of Figs.
1 through 17 will be described. Throughout this description, like reference numbers
are used to identify like structures found in different embodiments.

[0030] Folding knife 10 shown in Fig. 1 has an elongate handle 12 that is defined by
separate handle halves 14 and 16, and a blade 18 that is pivotally attached between
the handle halves at one end of the handle—referred to herein as the “forward” end
20 of the handle 12. Other relative directional terms correspond to this convention:

the “rear” or butt end 22 of the handle 12 is opposite the forward end 20; the “upper”
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edge 24 of blade 18 is the dull, non-working portion and the “lower” edge 26 of blade
18 is the sharpened, working portion; “inner” or “inward” refers to the structural
center of the knife, and so on. Fig. 5 shows knife 10 with the blade 18 in the open
position and the components in an exploded view. It will be appreciated that when
the components are assembled into a finished knife 10 as illustrated in Figs. 1
through 4A, the handle halves 14 and 16 are attached to one another in a
conventional manner (such as with plural screws 28) with the blade pivotally
attached to the handle halves 14 and 16 with a blade pivot pin 30 that is defined by a
cylindrical, internally threaded sleeve 32 that extends through a bore 34 in handle
half 16, a pivot axis bore 36 in the tang of blade 18, and a bore 38 in handle half 14.
A screw 40 threads into the internal threads of sleeve 32 to secure the blade 18 in a
pivotal attachment to the handle 12. In the assembled knife 10, the handle halves
14 and 16 are held in a spaced apart relationship with spacers such as spacers 52
to define a blade-receiving groove 44 between the handle halves. The blade 18 is
pivotally mounted so that the blade may be pivotally rotated about the blade pivot pin
30 between the open and closed positions as with a conventional knife.

[0031] As best seen in Fig. 5, annular shelves 150 are formed to extend partially
around the circumference of pivot axis bore 36 of blade 18. Each annular shelf 150
(there is one on each side of blade 18, although only the annular shelf 150 is visible
in the perspective view of Fig. 5) extends only partially around the circumference of
the pivot axis bore 36, and thus each annular shelf defines a closed first end 160

and a closed second end 162. The annular shelves 150 extend between about 150
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to 200 degrees around the circumference of the pivot axis bore and as seen in the
view of Fig. 5, extend in the clockwise direction from about the 7:00 o’clock position
to about the 2:00 o’clock position (analogizing the round axis pivot bore 36 to a clock
face). The function of annular shelves 150 is detailed below.

[0032] An X-Y-Z axis grid is shown in Fig. 5. The X-Y plane is defined as the plane
parallel to the plane defined by the handle 102 and blade 104 — the blade travels in
the X-Y plane as it is rotated between the closed and open positions. The Z plane is
the plane transverse to the X-Y — the blade pivot pin 30 extends longitudinally in the
Z-plane.

[0033] In the embodiment of Fig. 1, the handle half 14 shown in the near side in the
view of Fig. 1 is defined by an outer sidewall 46 and a liner 48 positioned
immediately adjacent and inwardly of the sidewall 46. An optional plate 50 is affixed
to the outer surface of handle half 16 in Fig. 1.

[0034] Outer sidewall 46 of handle half 14 comprises three separate structures: a
forward sidewall section 15, a rearward sidewall section 17, and a bolster 102 that is
slidably retained between the forward and rearward sidewall sections.

[0035] As noted previously, the components of knife 10 are held together as an
assembled knife with the combination of the blade pivot pin and with plural screws
28, which as best seen in the exploded view of Fig. 5 are threaded into spacers 52
that have internally threaded bores. The spacers are interposed between the handle
halves 14 and 16 and maintain the spacing therebetween. Handle half 16 includes a

lock 54 that is defined by a locking arm 56 cut into the handle half and normally



WO 2014/039255 PCT/US2013/055902

biased inwardly toward blade receiving groove 44. Lock 54 is a conventional lock
and is similar in most respects to the locking mechanism disclosed in US Patent No.
7,305,768, which is owned by the assignee of the present invention and the entire
content of which is incorporated herein by this reference. Briefly summarized, the
forward end 58 of the locking arm 56 interacts with and engages a locking surface
60 on the rearward-facing end of blade 18 when the blade is in the open position in
order to lock the blade in the open position. With the blade in the open position, a
blade open stop pin 62 that extends between handle halves 14 and 16 abuts a
shoulder 64 on the blade to stop rotational travel of the blade in the fully opened
position. The lock is released by pushing the locking arm 56 outwardly to disengage
the forward end 58 from the locking surface 60, and rotating the blade about pivot
pin 30 from open to closed.

[0036] Handle halves 14 and 16 may be fabricated from any suitable material such
as metal, reinforced synthetic plastics, or other suitable materials such as carbon
fiber, wood, etc., and combinations of these materials.

[0037] Blade 18 is attached to handle 12 such that the blade's working portion 66
extends away from the handle 12 when the blade is in its open position (Fig. 2), and
tang portion 68 is located within the blade receiving groove 44 between the handle
halves 14 and 16 when the blade is in either the open or the closed position. That
is, the tang portion 68 is always located between the handle halves 14 and 16 of

handle 12. A thumb lug 70 may be included on blade 18 to assist with opening and

10
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closing the blade, especially as detailed below with opening the blade when the knife
10 is being opened manually.

[0038] Blade open stop pin 62 has its opposite ends anchored in counter bored
holes 72 (only one of which is shown in the view of Fig. 5) formed in handle halves
14 and 16 and is held in place with screws 74. As noted, the blade stop pin 62
functions to stop the rotation of blade 18 when the blade is in the fully open position
as shown in Fig. 2. In this position, shoulder 64 on blade 18 makes contact with the
blade stop pin 62 to stop rotation of the blade. Simultaneously when the blade
reaches this rotational position, the forward end 58 of locking arm 56 snaps behind
locking surface 60 of blade 18 to lock the blade open.

[0039] Having described knife 10 and its structural features in a general manner, the
structures that provide the dual modalities of manual and automatic opening will now
be described.

[0040] When the blade 18 of knife 10 is in the closed position, the blade may always
be opened either manually or automatically. “Manual” opening refers to the user
manipulating the blade to rotate it from the closed to the open position. On the other
hand, “automatic” opening refers to the user firing a trigger so that the blade is
driven under spring pressure from the closed to the open position. The components
that provide the automatic opening functionality and modality are identified generally
as switch mechanism 100. Switch mechanism 100 comprises plural components,

the structure and operation of which are described below.

11
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[0041] With reference to Fig. 5, switch mechanism 100 utilizes a bolster 102 that is
reciprocally slidably retained in handle halve 14 between forward sidewall section 15
and rearward sidewall section 17 so that the bolster may be moved in an up and
down motion (generally along the X axis and transverse to the longitudinal axis (Y)
defined by handle 12) relative to the handle half 14. As shown in Figs. 7, 8 and 9,
the bolster 102 may be angularly slidable in handle half 14, although the bolster still
reciprocates generally in the X direction. Bolster 102 is retained in handle half 14
with a tab 104 that extends from the rearward lateral edge 106 of the bolster, and a
tab 108 extending from the forward lateral edge 110 of the bolster. Tab 104 is
received in a slot cooperatively formed in the mating portion of rearward sidewall
section 17 of handle half 14 (not visible in Fig. 5). Tab 108 is received in a cavity
112 cooperatively formed in the forward sidewall section 15 of the handle half 14.
Both the slot and cavity just mentioned are larger than the respective tabs to allow
for reciprocal motion of bolster 102 over a limited travel distance. As seen in Figs. 7,
8 and 9, bolster 102 also includes a lower, forwardly extending arm 109, the function
of which is described below.

[0042] The home position of bolster 102 is the position shown in Fig. 1 — that is,
where the bolster is normally positioned in handle half 14. The bolster is maintained
in this position by a spring 114 that is received in cavity 112 between the upper
surface of tab 108 and the upper surface of the cavity, so that the spring pushes
downwardly on tab 108 (arrow B, Fig. 7). A second spring 114, which is not shown

in Fig. 5, resides in the slot in the rearward sidewall section 17 of handle 14 and this

12
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second spring acts in concert with the first spring 114 and helps prevent rotational
binding of the bolster 102 as it is moved. Bolster 102 may be moved upwardly,
arrow A, Fig. 7, by the user sliding the bolster upwardly against the opposing spring
pressure applied to the bolster by spring 114. As detailed below, moving the bolster
from its home position upwardly is the actuating or triggering mechanism that causes
the blade to open automatically.

[0043] In addition to the bolster 102, the switch mechanism 100 further comprises a
lever 116 having its first end 118 pivotally connected between the respective facing
surfaces of forward sidewall section 15 of handle half 14 and liner 48 with a pin 120.
The opposite, second end 122 of lever 116 is a free end that is movable generally in
the direction of the X axis — the second, free end 122 of the lever is movable as the
lever 116 pivots about pin 120. A spring 124 is retained in handle half 14 between
the handle and the liner 48 and applies pressure continuously to lever 116 in the
downward direction of arrow B.

[0044] As best seen in Figs. 15 and 16, a bushing or sleeve 126 extends through
pivot axis bore 36 in the tang of blade 18 and is axially rotatable in the bore. The
sleeve 32 of blade pivot pin 30 extends through the central opening 128 of the
sleeve 126 (Fig. 16). The diameter of the central opening 128 of the sleeve 126 is
reduced by an annular lip 130 in the sleeve 126. The diameter of opening 128 is the
same as or slightly more than the diameter of sleeve 32 so that the blade 18 is
readily pivotal; as noted, bushing 126 is axially rotatable relative to the handle 12, as

well. Notches are formed in sleeve 126 to interact with torsion springs that drive the

13
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automatic opening of blade 18. Specifically, a pair of first notches 132 is formed
opposite one another on annular edges 134 and 138 of sleeve 126. A second notch
136 is formed in annular edge 134, opposite from the notch 132 formed in the same
annular edge.

[0045] Two torsion springs 140 are received in the interior of sleeve 126 on opposite
sides of the annular lip 130 with the blade pivot pin 30 extending through the central
openings of the springs. Each spring 140 has a first leg 144 and a second leg 146.
— the first legs are the outermost legs and these legs are fixed in notches 148 in the
handle halves (Fig. 5 — only the notch 148 in handle half 16 is visible in the view of
Fig. 5). The second legs 146 of each spring 140 extends through the respective
notches 132 in sleeve 126 and, in the assembled knife 10, reside in and interact with
the annular shelves 150 formed in the tang 68 of blade 18 around pivot axis bore 36.
Washers 152 may be utilized between the outer annular edges 134 and 138 of
sleeve 126 and the respective handle halves.

[0046] The interior surface of bolster 102 has a cavity 154 formed therein in which
lever 116 resides. The lower edge 156 of cavity 154 makes contact with the second
end 122 of lever 116 (i.e., the free end) as the bolster 102 is moved reciprocally in
the directions of arrows A and B to cause the lever to pivot about pin 120, for
instance, as seen in Fig. 7.

[0047] A hook or thumb 158 is formed on lever 116 about midway along the length of
the lever; the thumb 158 extends downwardly from the lever. As detailed below,

thumb 158 is positioned to engage (and disengage) from notch 136 in sleeve 126

14
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and functions as a stop that when engaged to the sleeve 126 prevents the sleeve
from rotating.

[0048] Continuing with a description of the components of knife 10, the knife includes
a safety mechanism that prevents dry firing of the automatic opening mechanisms
when the blade has been opened manually. The dry fire safety, referenced
generally at 200 is defined by a mechanism that extends through portions of the
body of the knife and which is activated by movement of the blade from the closed to
the open position — the blade when moved to closed moves the safety mechanism to
the “off” position. When the blade is moved into the open position, the tang of the
blade is able to clear the safety mechanism and the safety is thus in the “on”
position. It should be noted that the dry fire safety 200 is operable to prevent firing
of the automatic opening mechanism 100 when the blade has been opened
manually, and this to prevent damage that could occur if the mechanism 100 were
fired with the blade already open.

[0049] Dry fire safety 200 utilizes a button 202 that is defined by a disk-shaped base
204 with an arm 206 extending from one side of the disk and a relatively smaller arm
208 extending from the opposite side of the disk. The outer end of arm 206 is
rounded. Button 202 is shown in isolation in Figs. 12, 13 and 14, and the dry fire
safety 200 is assembled into handle 12 as seen in the exploded view of Fig. 5, and
the partial sectional views of Figs. 10 and 11. With reference to Figs. 10 and 11,
button 202 is retained in cavity 112 of forward sidewall section 15 of handle half 14

with a coil spring 210 having one end encircling smaller arm 208 and its opposite
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end bearing against the interior facing wall of cavity 112. The relatively longer arm
206 extends into and through a bore 212 formed in liner 148 and spring 210 thus
urges button 202 in the direction of arrow A in Fig. 10. In the resting or home
position shown in Fig. 10, disk 204 is pressed against liner 148 and the outermost,
rounded end of arm 206 extends through the liner and is interposed in the blade
receiving groove 44 in a position such that the end of the arm 206 interacts with the
blade 18 in some circumstances, detailed below, as the blade moves from the open
to closed.

[0050] Having described the structure of the components of knife 10 and the manner
in which the components are assembled, operation of the knife will now be detailed.
As noted, the knife 10 according to the invention is always operable in two different
modes when the blade 18 is in the closed position: (a) a manual mode in which the
blade 18 is movable from the closed to the open position, and from the open to the
closed position, by manual manipulation of the blade by the user; and (b) an
automatic mode in which the blade 18 is automatically driven from the closed
position when the user activates a trigger (defined by bolster 102 and switch
mechanism 100 generally). When the blade has been opened automatically, it is
moved from the open position to the closed position by the user manually folding the
blade back into the handle; but in this case when the user rotates the blade from
open to closed, the rotation of the blade winds the springs that are used in the

automatic firing mechanism.
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[0051] Regardless of how the blade is moved to the open position — either in the
manual or automatic modes — the lock 54 locks the blade in the open position.
Specifically, as best seen in Fig. 3, with the blade in the open position the lock arm
56 is urged inwardly under the normal bias of the lock arm so that the forward end
58 of the lock arm is abutting the locking surface 60 on the tang portion 68 of blade
18. It will be appreciated that it is always necessary to unlock the lock 54 to move
the blade from the locked open position (Fig. 3) to the closed position (Fig. 4A). The
lock 54 is unlocked by moving lock arm 56 outwardly, away from the blade receiving
groove 44 to disengage the forward end 58 from the locking surface 60. Once the
forward end 58 is disengaged from locking surface 60 the blade 18 may be rotated
(manually) toward the closed position.

[0052] When knife 10 is assembled, the first legs 144 of springs 140 are received in
the notches 148 in the respective handles 14 and 16. The main bodies of the
springs 140 are received in the sleeve 126, one spring 140 on each side the annular
lip 130 and on opposite sides of the blade 18 (Fig. 5), with the first legs 144
extending into the notches 148 in the handles so that the first legs 144 of the springs
140 are fixed relative to the respective handle halves. The second legs 146 of
springs 140 extend through notches 132 in sleeve 126 (again, one spring on each
side of the blade) and the second legs 146 extend into the annular shelves 150 that
are formed around the pivot bore 136 through blade 18. When the knife 10 is
assembled, the springs 140 are installed in a wound condition. As such, when for

example the knife blade 18 has been opened automatically, the second legs 146 of
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each of the springs 140 bear against the closed second ends 162 of the annular
shelves 150, continuously urging the blade to the open position (arrow C, Fig. 7) and
so that the shoulder 64 on the blade abuts the blade stop pin 62 (the stopped open
position). In the stopped open position, lock 54 is in the locking position described
earlier and the blade is locked open.

[0053] Reference is now made to Figs. 7 and 11, both of which illustrate blade 18 in
the closed position and knife 10 ready to be opened either manually or
automatically, according to the user’s choice. In this position, with blade 18 closed,
the blade is in contact with the rounded outer end of arm 206 of dry fire safety 200.
Thus, as the blade rotates from open to closed the blade pushes the button 202
inwardly (arrow B, Fig. 11) into the cavity 112 so that the disk 204 of button 202 is
spaced away from the liner to create a gap 214 between the disk 204 and the liner
148. When bolster 102 is in its home or resting position (Figs 1 through 4A, for
example) lower arm 109 that is a part of bolster 102 extends to a point immediately
below the periphery of disk 204. The width of gap 214 is slightly greater than the
thickness of lower arm 109 and accordingly, the lower arm 109 is able to slide into
the gap 214 between the liner 148 and the disk 204. As detailed below, the
presence of the gap 214 allows movement of bolster 102 (arrow C, Fig. 11).

[0054] On the other hand, as shown in Fig. 10, which illustrates the blade 18 in the
open position (having been opened manually), the arm 206 of button 202 is no
longer in contact with blade 18 because with the blade in the open position the arm

206 is behind the rearward edge of the blade (as defined by shoulder 64). Because
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there is no interference between the arm 206 and the blade, the button 202 is urged
under spring pressure from spring 210 to the point where disk 204 lies flush against
liner 148, eliminating the gap 214 between the disk and the liner. Because there is
no gap, disk 204 directly blocks lower arm 109 and thus prevents bolster 102 from
moving. As detailed below, this prevents “dry firing” of the automatic opening
mechanism when the blade 18 is in the open position and having been opened
manually.

[0055] With returning reference to Fig. 7, blade 18 is in the closed position and knife
10 is ready to be opened either manually or automatically.

[0056] Manual opening is accomplished by the user manipulating the blade, with for
example thumb lug 70, to the open position where shoulder 64 abuts stop pin 62 and
lock 54 locks the blade open. This is the position shown in Fig. 9. In this position,
bolster 102 and lever 116 are in their home positions, the bolster retained in this
position under spring pressure from spring 114 and the lever retained in this position
under spring pressure from spring 124. In this home position, the free end 122 of
lever 116 is pressed against the lower edge 156 of cavity 154 in bolster 102 and the
thumb 158 on lever 116 is extending into notch 136 on sleeve 126. In this position
the springs 140 are wound tightly but the second legs 146 of the springs are not
exerting any rotational pressure on blade 18 because the second legs are not
bearing against the closed second ends 162 of annular shelves 150. Instead,
because the thumb 158 is engaged in notch 136 and acts as a lock or stop that

prevents the sleeve 126 and the second legs 146 of springs 140 from rotating; as
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the blade rotates from closed to open the second legs 146 simply ride in the annular
shelves 150 during rotation. As detailed above, the dry fire safety 200 prevents
bolster 102 from moving so the automatic opening mechanism cannot be fired.
[0057] Referring now to Fig. 8, automatic opening is accomplished only with blade
18 in the closed position, and by the user activating the trigger defined by bolster
102. Recall that as shown in Fig. 11 with blade 18 in the closed position, the dry fire
safety 200 is in the “off” position and the gap 214 is present between disk 204 and
liner 148. In this safety-off position, the trigger mechanism is activated by sliding
bolster 102 upwardly in the direction of arrow A, Fig. 7. As the bolster slides
upwardly, the lower edge 156 of cavity 154 pushes on free end 122 of lever 116,
causing the lever to pivot about pin 120 so that the free end moves in the direction of
arrow A. As the lever thus moves, thumb 158 disengages from notch 136 in sleeve
126. The instant that the thumb 158 is disengaged from notch 136, both of the
springs 140 are free to unwind (arrow C, Fig. 7); the second legs 146 bear against
the respective closed second ends 162 of the annular shelves 150 around the pivot
bore 36 as the springs unwind, thus causing the blade to move rapidly and
automatically from the closed to the open position, where the blade is locked open
as described earlier. The sleeve 126 also rotates with as the springs unwind, since
the second legs 146 extend through the notches 132 in the sleeve. Once the blade
is in the open position, bolster 102 may be released and spring 114 pushes the
bolster back to its home position as shown in Fig. 8. However, because sleeve 126

has rotated when the blade 18 rotated during the opening movement, thumb 158 of
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lever 116 rests against the outer surface of the sleeve. When bolster 102 returns to
its home position and the blade 18 is in the open position, dry fire safety 200 returns
to the safety-on position shown in Fig. 10.

[0058] Having been opened automatically, blade 18 is moved from the open position
to the closed position by unlocking lock 54 and rotating the blade. As the blade
rotates, second legs 146 of springs 140 are rewound because the legs are pressed
against the closed second ends 162 of the annular shelves 150 and sleeve 126
rotates with the blade. Thumb 158 rides over the outer surface of sleeve 126 until
rotation of the blade and sleeve reaches the point where the thumb 158 overlies
notch 136. At this point, the thumb again enters the notch, having been pushed into
the notch by virtue of the spring pressure applied to lever 116 by spring 124. At this
point, and in this position, the automatic opening mechanism is reloaded and the
knife has again been readied for opening in either the manual or automatic modes
(Fig. 7).

[0059] It will be appreciated that certain modifications to the structures of the
invention described above may be made without changing the scope of the
invention. As one example, the knife 10 may be embodied with only a single torsion
spring 140 rather than the dual spring embodiment described above. As another
example of a modification of the invention, the arcuate length of the annular shelves
150 may be varied and the position of the shelves on the tang of the blade may be
varied. For instance, in the embodiment shown in the drawings and particularly the

drawing of Fig. 5, the shelves 150 extend from about the 7:00 to the 2:00 o’clock
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positions. The shelves may just as functionally be formed at other positions, with
appropriate modifications to other structures affected by the position of the shelves.
[0060] While the present invention has been described in terms of preferred and
illustrated embodiments, it will be appreciated by those of ordinary skill that the spirit
and scope of the invention is not limited to those embodiments, but extend to the

various modifications and equivalents as defined in the appended claims.

22



WO 2014/039255 PCT/US2013/055902

Claims:

1. A folding knife, comprising,

a handle defined by first and second handle halves held in a spaced apart
relationship to define a blade groove therebetween;

a blade pivotally connected between the handle halves with a pivot shaft
extending through a bore in a tang portion of the blade so that the blade is movable in a
rotational path between an open position and closed position;

a sleeve extending through the bore in the tang, said sleeve having a notch
therein;

a spring around the pivot shaft and retained in the sleeve, said spring having a
first leg fixed relative to the handle and a second leg;

a trigger in one of said handle halves movable between first and second
positions, said trigger having a cavity formed on an interior portion thereof facing said
blade groove;

a lever having a first end attached to the handle, a second free end in the cavity
and a hook between the first and second ends;

wherein movement of the trigger from the first to the second position causes
movement of the lever from a first position in which said hook is engaged with said
notch in said sleeve to a second position in which said hook is disengaged from said

notch in said sleeve.
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2. The folding knife according to claim 1 wherein said blade may be moved from the

closed position to the open position both manually and automatically.

3. The folding knife according to claim 2 wherein said blade may be moved from the
closed position to the open position manually when said hook is engaged with said

notch.

4. The folding knife according to claim 2 wherein said blade is moved from the
closed position to the open position automatically when said hook is disengaged from

said notch.

5. The folding knife according to claim 4 including an annular shelf formed partially
around the bore in the tang of the blade, said annular shelf having a closed end, and

wherein said second leg of said spring extends into said annular shelf.

6. The folding knife according to claim 5 wherein said second leg of said spring
exerts pressure against the closed end of said annular shelf when said hook is
disengaged from said notch to thereby automatically move the blade from the closed

position to the open position.

7. The folding knife according to claim 1 including a safety movable between safety

on and safety off positions, said safety blocking movement of said trigger from its first to
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second positions in the safety on position and allowing movement of the trigger from its

first to second positions in the safety off position.

8. The folding knife according to claim 7 wherein said safety is in the safety on

position when said blade is in its open position.

9. The folding knife according to claim 8 in which said safety is moved from the
safety on position to the safety off position by movement of the blade from its open

position to its closed position.

10.  Afolding knife having a handle with opposed first and second halves held in a
spaced apart relationship with a slot therebetween, and a blade pivotally connected to
the handle between the handles halves with a pivot shaft extending through a bore in
the blade so the blade is movable about the pivot shaft between a closed position and
an open position, the improvement comprising:

a sleeve extending through and rotatable in said bore;

a spring around the pivot shaft and retained in said sleeve, said spring having a
first leg fixed to a handle half and a second leg extending through a notch in said sleeve
so that said second leg engages said blade;

a sleeve stop movable between a first position in which said sleeve stop prevents
rotation of said sleeve and a second position in which said sleeve may be rotated;

a trigger movable between first and second positions, said trigger operable to

move the sleeve stop between its first and second positions.
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11.  The folding knife according to claim 10 wherein said blade is movable from the

closed position to the open position both manually and automatically.

12.  The folding knife according to claim 11 wherein said blade is moved from the

closed position to the open position when said trigger is in the second position.

13.  The folding knife according to claim 10 including a safety movable between
safety on and safety off positions, said safety including a member that prevents
movement of said trigger from its first to second positions when the safety is in the
safety on position and said blade is in the open position, and allowing movement of the
trigger from its first to second positions when the safety is in the safety off position and

said blade is in the closed position.

14.  The folding knife according to claim 13 in which said safety is moved from the
safety on position to the safety off position by movement of the blade from its open

position to its closed position.

15.  Afolding knife, comprising,

a handle defined by first and second handle halves held in a spaced apart
relationship to define a blade groove therebetween;

a blade pivotally connected between the handle halves with a pivot shaft

extending through a bore in a tang portion of the blade so that the blade is movable in a
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rotational path between an open position and closed position, said blade having first
and second sides and a first annular shelf formed partially around the bore on the first
side of said blade and a second annular shelf formed partially around the bore on the
second side of said blade, both of said annular shelves having a closed end;

a sleeve extending through the bore in the tang, said sleeve having a notch
therein;

a first spring around the pivot shaft and retained in the sleeve on the first side of
said blade, said first spring having a first leg fixed relative to the handle and a second
leg extending into the first annular shelf;

a second spring around the pivot shaft and retained in the sleeve on the second
side of said blade, said second spring having a first leg fixed relative to the handle and a
second leg extending into the second annular shelf

a trigger in one of said handle halves movable between first and second
positions, said trigger having a cavity formed on an interior portion thereof;

a lever having a first end attached to the handle, a second free end in the cavity
and a hook;

wherein movement of the trigger from the first to the second position causes
movement of the lever from a first position in which said hook is engaged with said
notch in said sleeve and a second position in which said hook is disengaged from said
notch in said sleeve and wherein when said hook is disengaged from said notch, said
springs apply pressure to the closed ends of said annular shelves to drive the blade

from the closed position to the open position.
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16.  The folding knife according to claim 15 in which when the trigger is in the first
position and the lever is in the first position, the blade may be moved from the closed

position to the open position either manually or automatically.

17.  The folding knife according to claim 16 further comprising a safety having an arm
that stops movement of the trigger from the first position to the second position when

the blade is in the open position and the blade has been opened manually.

18.  The folding knife according to claim 16 wherein when the blade is moved from

the open position to the closed position the blade moves the safety to a safety off

position in which the blade may be opened automatically.

19.  The folding knife according to claim 15 wherein said sleeve rotates when said

hook is disengaged from said notch in said sleeve.

20. The folding knife according to claim 19 including a lock to lock the blade in the

open position.
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