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ABSTRACT

A folding hand tool with an open-assist mechanism that is not
mechanically linked to a folding knife blade is disclosed. The open-assist mechanism
1s allowed to rotate around the same pivot used by the blade, and includes a lug that
interacts with the kick of the blade when rotated. Because the open-assist mechanism
is not mechanically linked to the blade, it has a range of free motion that promotes
safety, and allows the mechanism to rotate into the blade cavity when the blade is
extended. The folding knife also may have a carabiner that shares the blade cavity
with the blade, with the blade nesting into the carabiner to save space, thereby giving

the folding knife a smaller profile.
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IMPROVED FOLDING KNIFE

[0001] The present invention generally relates to hand tools, and in particular
to tools wherein a cutting implement may be folded into a handle for improved

storability and improved safety.

(0002] Folding knives, or so-called pocket knives, have been around for over
a hundred years and are well known in the art. Initially, folding knives were a single
blade housed between two handle portions and rotatable around a pivot point such as
a screw or rivet at one end of the handle. During use, the blade is rotated
approximatelv 180 degrees such that the blade extends from the handle and the blade
and handle share a common longitudinal plane. The handle and tang end of the blade
come in contact to prevent the blade from over-rotating and to provide a solid cutting
implement. For storage, the blade is rotated the opposite direction the same
approximate 180 degrees, and stored in a cavity within the handle. With the blade
stored, the overall length of the knife 1s approximately 40% shorter, thereby allowing
for convenient storage in, for example, a pocket. The small size of such a knife
makes it desirable as a portable and efficient means of having a cutting implement
available at all times.

[0003) Over time, many improvements have been made to the basic pocket
knife premise to improve both function and aesthetics. For example, one or more
additional blades have been added to provide options for blade shape, size, and utility.

Additionally, other implements and tools have been added, up to and including eating
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utensils, flashlights, cork screws, screwdrivers, lanyards, scissors, and a seemingly
endless myriad of other useful tools. As one might expect however, the addition of
tools adds to the overall size of the folding knife, thereby decreasing the ease of
storage, and potentially the desirability of carrying the knife in the first place. The
result is a give-and-take analysis where one must prioritize the function and use
frequency of each potential tool, and then weigh that against the physical size of the
tool and how it will be carried by the user. This general development has also led to
other useful items incorporating a folding knife blade into them. For example,
carabiners, flashlights, key chains, etc. have been modified to have a blade contained
somewhere within their respective frames.

[0004] Another general area of improvement has been in the opening of the
knife blade. Originally, the blade had a recess cut into the side of the blade where a
fingernail could catch and extract the blade from its stored position. The need and/or
desire for the ability to open a blade using only one hand spurred a number of
competing modifications, such as a thumb stud mounted on the side of the blade, a
portion of the blade tang protruding out of the handle, or even a button released
spring-assisted opening mechanism. Some of these mechanisms that exert stored
potential energy on the blade and eject the blade from the storage cavity at high speed
have been classified as illegal weapons and subsequently outlawed in some, but not
all, jurisdictions. This causes considerable problems for a person who may legally
carry such a knife in his own jurisdiction, and therefore without thinking carries it into
another jurisdiction where it has been outlawed. One common feature though, is the
placement of a release button or operating lever for a blade-opening device.

Traditional placement of such mechanisms has been on the side of the blade or on the
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Side of the handle, enlarging the tool and potentially providing a point where clothing or
other items can be snagged or caught on the mechanism.

[0005] Although there are many options in the folding knife technology area, there
is an ongoing desire to improve space efficiency and use of such knives. What is desired
then, is an improved knife that maximizes space utilization, and that provides a mechanism
for easily opening a blade with one hand while minimizing the size of the mechanism and
optimizing its location.

SUMMARY OF THE INVENTION

[0006] According to the invention, there is provided a folding tool, comprising a
handle including a pair of elongate handle side members and having first and second ends,
a top margin, and a bottom margin; first and second blade fasteners, the blade fasteners
securing the pair of handle side members to each other at each of the first and second ends
with the handle side members being substantially parallel with each other, thereby defining
a blade cavity between the two handle side members; a blade pivotable around the first
blade fastener, the blade being capable of being rotated into the blade cavity for storage or
rotated out of the blade cavity for use; and an open-assist flipper pivotable around the first
blade fastener and capable of partial rotation around the first blade fastener independent of
the blade.

[0007] The open-assist flipper may be utilized to open the blade with one hand. In
a preferred embodiment, the open-assist flipper is placed at the end of the knife and is
completely, or almost completely, housed within the blade cavity. Preferably, the open-
assist flipper has a finger stud that sticks out toward the end of the knife in the gap between

the two sides of the handle, and rotates around the same pivot axis as the knife blade, with
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the flipper not being mechanically linked to the knife blade. Rather, by rotating the finger
stud around the pivot point, a flange on a body of the open-assist flipper may be made to
contact the tang end of the blade at the blade kick, causing the blade to rotate out of the
cavity. If the open-assist flipper is not attached to the blade, it can be rotated back to its
original position thereafter without causing the blade to be returned to the knife cavity. It
may also provide some controlled play such that if the lever gets snagged on an article of
clothing or the like, it can rotate around the pivot point a certain amount without causing
the blade to be deployed.

[0008] Embodiments of the present invention address previously mentioned
shortcomings of the prior art and address particular aforementioned desired features by
providing a folding tool including improvements in space utilization such that a blade and
an additional tool can share the same blade cavity in a coaxial or coplanar fashion, without
causing the knife to be substantially longer than a single-blade knife of similar size and
shape.

[0009] In a folding tool including an embodiment of one aspect of the invention, a
carabiner lies generally coplanar with a blade, a portion of the carabiner defining a slot
along the longitudinal axis in such a way that the blade can rest within the slot. In this
embodiment, the carabiner rotates around one end pivot and exits the blade cavity from the
top of the blade cavity, and the knife blade rotates around a pivot axis at the other end of
the tool and exits from the bottom of the blade cavity such that both the knife blade and the
carabiner rotate in the same dircction relative to the tool handle to open from the handle
(1.e. both rotate clockwise rather than one rotating clockwise and the other rotating

counter-clockwise). This configuration allows for the independent opening of each of the
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blade and carabiner such that both the blade and the carabiner may be stored, either one of
them stored and the other opened, or both may be opened at the same time. Furthermore,
the opening and closing of each is completely independent of, and has no effect
whatsoever on the other.

[0010] In an alternative tool which is an embodiment of the invention, a carabiner
again lies generally coplanar with a blade. In this embodiment, however, the carabiner
enters and exits the blade cavity at one end of the handle by sliding along the longitudinal
axis of the handle. When the carabiner is slid into the blade cavity, a gate of the carabiner
is forced into the retracted or open position, and the end of the knife blade occupies space
created by retracting the carabiner gate. The knife blade exits the blade cavity by rotating
around a pivot at the other ¢nd of the knife handle. Again, although the carabiner and the
knife blade share space in the blade cavity, each may be deployed or stored without any
effect on the other.

[0011] Other embodiments exist where more than one set of coplanar tools is
desired. One such embodiment includes a coplanar knife blade and carabiner as explained
above, coupled with another set of coplanar tools such as, for example, a can opener and a
bit driver. In this embodiment, additional bits are stored in a recess in one handle of the
knife. The bit driver and bits are designed to have a thin profile similar to the thickness of
the blade used, yet still provide uscful tools such as a four-bladed #2 Phillips head
screwdriver; a tool typically not associated with such a thin structure. It is even
conceivable that the various embodiments may be utilized with a folding tool that only as
one elongate handle half as opposed to two handle halves by simple modifications.

[0011A] The present invention will now be described by way of non-limiting example
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only, with reference to the accompanying drawings, briefly described as follows.

[0012] FIG. 1 is an exploded isometric view of a folding hand tool that is an
exemplary embodiment of an aspect of the present invention.

[0013] FIG. 2 is an exploded perspective view of the pivotable carabiner included
in the tool shown in FIG. 1.

[0014] FIG. 3 is an elevational view of a portion of the hand tool, including the

pivotable carabiner shown in FIG. 2, in the closed or retracted position.
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[0015] FIG. 4 is a view of the portion of the tool shown in FIG. 3, with the
pivotable carabiner shown in FIG. 2 in the extended or open position.

[0016] FIG. 5 is an exploded isometric view of the knife blade of the tool
shown in FIG. 1, together with an open-assist mechanism according to another
embodiment of one aspect of the present invention.

[0017] FIG. 6 is an elevational view taken in the direction indicated by line 6-
6 in FIG. §, showing a detail of the open-assist mechanism shown in FIG. 5,
assembled with a blade partially opened and showing the interaction between the
open-assist mechanism and the blade.

[0018] FIG. 7 1s an elevational or side view of a folding knife similar to a part
of the tool shown in FIG. 1, with a side of the handle removed, and with the knife
blade in the open position and a carabiner in the closed or retracted position.

[0019] FIG. 8 is a partially cutaway view of the folding knife shown in FIG. 7,
with a blade and a carabiner in closed positions and the blade nested within the
carabiner.

[0020] FIG. 9 is an exploded isometric view of a folding hand tool embodying
another aspect of the present invention.

[0021] FIG. 9A 1s an isometric view of the carabiner shown in FIG. 9, taken
from the opposite side thereof.

[0022] FIG. 10 is a side elevational view of a folding knife portion of the tool
shown in FIG. 9, with the knife blade in the open position and the sliding carabiner in
the closed or retracted position.

[0023] FIG. 11 is a side elevational view of the folding knife shown in FIG.

10, with the knife blade and sliding carabiner both in the closed positions.
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[0024] FI1G. 12 1s a side elevational view of a portion of the folding knife
shown in FIGS. 9-11, with the sliding carabiner in the extended or open position.
[0025] FIG. 13 is a view of the portion of a tool shown in FIG. 12, with the
sliding carabiner partially retracted from the extended or open position, and with the
thumb retractor opening the gate partially opened.

[0026] FIG. 14 is a view similar to FIGS. 12 and 13, showing the gate of the
sliding carabiner open and the carabiner further retracted or slid into the cavity of the
knife body.

[0027] FIG. 1515 a view similar to FIGS. 12, 13, and 14, with the gate of the

carabiner open and the carabiner fully retracted into the cavity of the knife body.

[0028] Referring now to the drawing figures, wherein like reference numerals
represent like parts throughout the several figures, F1IG. 1 shows an exploded view of
a tool 8 including a folding knife of one embodiment of the present invention. The
knife of this embodiment contains a pair of scales 10, 20 including the outer surfaces
of the knife. Scale 10 defines a cavity within its body frame having outwardly facing
openings, generally shown at 12, whercin one or more interchangeable bits 112 can be
stored, yet can easily be extracted for use as needed. A bit retention spring 14 exerts a
lateral force on the interchangeable bits 112 to secure them when being stored. The
bit retention spring 14 is fitted into a recess (not shown) in scale 10, and is secured by
frame 40, to which provides resistance for the spring 14 to act upon when the 100! 8 is
assembled. Optionally, scale 10 and frame 40 can be manufactured as one part to

serve the functions of both parts, as can be scale 20 and frame 42.
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[0029] When assembled, the folding tool 8, including scales 10 and 20,
bolsters 16 and 18, frames 40 and 42, open-assist flipper 60, blade 50, carabiner 70,
liner plate 90, bit driver 110, and spacer 120 are secured by mated blade fasteners 24
and 28 at one end and by similar fasteners 22 and 30 at the other end. Blade fasteners
28 and 30 also act as pivots for the open-assist flipper 60, the knife blade 50, the
carabiner 70, and the bit driver 110.

[0030] The handle thus has a pair of opposite first and second ends, a top
margin 34 and a bottom margin 36. In the embodiment shown, spacer 120 does not
rotate about blade fastener 30, but in other embodiments not shown the spacer 120
could be replaced with other useful tools such as a can opener, screw driver, blade,
file, saw, scissors, awl, punch, or tweezers, that would then rotate about blade fastener
30. It should be equally obvious that bit driver 110 could be replaced with any such
tool, thus giving almost limitless options and permutations of various tools as desired.
[0031] A spring 100, fixedly attached to liner plate 90 by a fastener 92 such as
a rivet, screw, brad, detent, or other such means, provides a biasing force on the bit
driver 110, biasing it toward either the closed position or the open position depending
on the rotational location of the bit driver 110, such that it urges a closed driver to stay
closed, and an open driver to stay open.

[0032] A carabiner 70 is located between liner plate 90 and frame 40, and is
pivotally mounted on and rotatable around blade fastener 30. As shown in FIGS. 2-4,
carabiner 70 has a frame 80 in the form of a hook, and that defines a recess 78 cut into
the frame 80 for receiving a portion of the knife blade 50 when the carabiner 70 is in
the retracted position, as shown in FIG. 8. The carabiner 70 includes a spring gate 74
for closing the loop of the carabiner. It should be noted that the gate may alternately

be a sliding gate, a bending gate, or a pivoting gate, as is known in the art. The
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carabiner 70 has a laterally projecting lock dog 84, that is received in and slides
around the blade fastener 30 in carabiner spring slot 96 defined in the liner plate 90.
A carabiner lock recess 98 is located at one end of carabiner guide slot 96. The
carabiner 70 has a spring recess 76 through which the blade fastener 30 extends, and
the carabiner 70 pivots around the blade fastener 30. The spring recess 76 also
contains a spring 72 in compression and pushing outwardly against the blade fastener
30. When the carabiner is rotated to its fully opened position, the spring 72 forces the
carabiner 70 outward, longitudinally of the handle of the tool 8 so that the lock dog 84
is pushed into the carabiner lock recess 98, thereby locking the carabiner 70 in the
open position. In order for the carabiner to then be released, an axial force in the
inward longitudinal direction, as indicated by arrow 99 in FIG. 4, and greater than the
force exerted by the spring 72, must be applied to press the lock dog 84 out of the
lock recess 98, upon which the carabiner 70 is then rotated to its closed position. It
should be obvious that other lock mechanisms, such as liner locks known in the art,
could be substituted for the lock mechanism as described. The carabiner 70 also has
an opening flange 82 that allows the carabiner to be opened with one hand from its
retracted position.

[0033] The carabiner 70 may optionally contain a mechanism (not shown) to
hold the gate 74 open as needed, so that the carabiner could be used as a hook rather
than a secured locking mechanism. Additionally, when the carabiner 70 is in the fully
opened position it may be used to open a bottle. When the carabiner frame 80 is
placed over a bottle cap the spring gate 74 rotates open allowing the end 86 of the
frame 80 to hook under the flanges of a crimped bottle cap. The gate base portion 88

of carabiner 70 then acts as a fulcrum for prying the cap from the bottle.
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[0034] On the end of the tool 8 opposite the carabiner 70, an open-assist
flipper 60 1s provided, as shown in FIGS 5-8. The flipper 60 is principally a thin plate
mounted on the blade fastener 28. The flipper 60 and the blade 50 can rotate around
and pivot on blade fastener 28 in this embodiment, although alternatively the open-
assist flipper 60 could be mounted so as to move about its own pivot placed in the
frame 40, for example. The flipper 60 has a finger stud 62 that extends outside the
confinement of the handle by a small distance. The finger stud is rotated rearwardly,
or counterclockwise as seen in FIGS. 6-8, by the user’s finger so that as shown in
FIG. 6 a laterally projecting lug 64 contacts and exerts a force on blade kick 56,
causing the blade 50 to rotate out of the blade cavity to the extended and locked
position shown in FIG. 7. The blade 50 has a blade detent 54 that interacts with either
the frame 40 or the liner lock spring 94 to retain the blade 50 in the closed position.
As a result, when opening the blade 50 using the flipper 60, the flipper must
overcome the biasing force of the detent 54 before the blade will open. This provides
a safety mechanism in that the blade must overcome a specific force before it opens,
thereby reducing the risk of accidental opening. As an additional safety feature as
best seen in FIG. &, the flipper 60 has a considerable rotational angle through which it
can rotate away from the blade kick 56 so that the flipper 60 can be rotated forward
around the comer of the handle 40 to a position where the finger stud 62 is partially or
completely recessed within the area between the handle 40 and the liner plate 90. In
this forward position the flipper 60 is less likely to apply an inadvertent opening force
to the blade 50 by being bumped or snagged on an item. It should also be noted that
the finger stud 62 of the flipper 60 can recess into the space between the handle frame
member 40 and the liner plate 90 so that it may be completely out of the way of the

exterior grip surfaces of the handle when the blade 50 is extended, thus improving

10
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comfort, as best seen in FIG. 6. When the blade 50 is then rotated into its stored
position, the blade kick 56 forces the flipper 60 outside of the handle area, and into an
area that can be reached by a finger.

[0035] Optionally, the open-assist flipper 60 may contain a spring mechanism
(not shown) to assist in opening the blade more quickly. In such a case, the spring
may be located between the blade kick 56 and the flange 64, or may be an integral
part of the flipper itself. The spring may be in the form of a coil spring, a leaf spring,
a resiliently deformable matenal, or other spring mechanisms known in the art. In the
case when a spring assist is used, an interlock, blade detent, or some other form of
resistance known in the art, retains the blade in the closed position, and only when
sufficient force is applied to the flipper 60 and thus the spring mechanism to
overcome the resistance will the blade 50 open. This resistance can obviously be
designed to be as small or as large as desired. It is important to note that if a spring
mechanism is employed in such a manner, because of the rotational freedom of the
open-assist flipper 60 to move away from the blade kick 56, there would normally be
effectively no stored potential energy held by the spring, unless the open-assist flipper
1s being urged to open the blade 50. This is important as a safety feature, because the
knife blade 50 thus would not spring open accidentally. Such an arrangement of the
spring also would exclude the knife from the definition of a switchblade, since there is
no “release mechanism” whereby stored potential energy is released, causing the
blade to open. Nevertheless, along the lines of a standard switchblade, the open-assist
flipper 60 could optionally contain a blade lock arranged in such a way that when the
flipper is rotated to a certain location, a lock mechanism physically prevents the blade

from being opened, adding another degree of safety.

11
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[0036] The blade 50 may also have a standard opening feature such as a
thumb stud 52, or other devices commonly used such as a nail groove or the like. The
open-assist flipper 60 will not interfere with or restrict the use of these other methods
of opening the knife blade. The blade 50 may also have a lock mechanism, such as
the liner lock wherein the outer end of the liner lock spring 94 engages the kick 56
and holds the blade 50 firmly in the open position until the liner lock spring 94 is
released, allowing the blade 50 to return to the closed position. Optionally, the open-
assist flipper 60 may incorporate another mechanism (not shown) that could release
the liner lock 94 when the flipper 60 is rotated, allowing the blade to be closed.
Although a liner lock 94 is shown, other lock mechanisms known in the art may be
utilized in conjunction with the open-assist flipper 60. It should also be noted that
this embodiment discloses the use of the open-assist flipper 60 on the blade 50, but
such an open-assist flipper 60 may be used to open any tool selected to be
incorporated into the knife. Similarly, multiple flippers may be utilized within one
folding tool &, so that up to each blade or bit of the tool may have its own flipper. In
this instance, the multiple flippers may be staggered or a selection device may be
utilized such that one flipper can open any one of the tools, as selected by the user.
[0037] Referring now to FIGS. 9-15, a folding knife 130 including a second
embodiment of certain features is shown. Specifically, an alternative carabiner 138 is
provided. In this embodiment, the carabiner contains a frame 140 and a gate 142.
The gate 142 pivots on a gate hinge 147, and a thumb retractor 148 extends away
from the hinge in a different direction. A gate spring 144 mounted in a socket 145 or
equivalent receptacle in the frame 140 of the carabiner biases the gate 142 toward the
closed position by pressing on the gate 142 to urge it downward as shown in FIG 12,

thus rotating the thumb retractor 148 to the right. The gate 142 can be opened by

12
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pushing directly on the gate, or by using a thumb or finger to force the thumb retractor
148 to the left, as seen in FIGS. 12 and 13. The gate 142 lies substantially co-planar
with the knife blade 50 in the blade cavity 132, defined between the liner plate 134
and the frame plate 150 of the handle and open along the bottom margin 139 of the
handle to receive the folding knife blade 50.

[0038] A gate retractor 146 also lies substantially co-planar with both the
knife blade 50 and the gate 142. The gate retractor 146 is a body mounted on the liner
plate 134 in line with the gate 142 and in position to act as a cam that serves as a
brace to hold the gate 142 open when the carabiner 138 is partially or fully retracted,
as shown in FIGS. 14 and 15. The gate retractor 146 is mounted on the blade fastener
30 to minimize the space taken in the blade cavity of the folding tool 130.

[0039] As shown in FIG. 11, when the carabiner is retracted into the body of
the folding knife, the gate 142 is opened and rests on the gate retractor 146, allowing
space for-the knife blade 50 to be folded into the blade cavity 132 as well, and a part
of the blade 50 occupies the space the gate 142 would otherwise occupy if not in the
retracted position. By positioning the carabiner and knife blade accordingly, the blade
cavity may be made substantially smaller, thereby giving the folded knife a smaller
and therefore more desirable profile. The range of motion of the carabiner is
controlled by a slide groove 133 defined as shown in FIG. 9. The carabiner frame 140
has a slide tab 141, shown in FIG. 9A that fits into the slide groove 133, which thus
controls and limits how far the carabiner can be extracted or retracted.

[0040] As shown in FIGS. 9 and 10, a novel locking mechanism is used to
secure the blade 50 in the open position. In this embodiment, the primary frame sheet
150 lies in a plane parallel to the blade 50 but does not enter the blade cavity 132 as is

comumon with liner locks. The blade lock 136 lies along the top 131 of the folding

13
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tool 130 and in the same plane as the blade 50, but does not include a spring in this
plane. Rather, the blade lock 136 rotates on a blade lock pivot axle 137 that is
connected to the primary frame sheet 150, and a blade lock spring catch 135 interacts
with a notch in the blade lock spring 151 portion of the primary frame sheet 150. The
spring catch 135 may be a pin mounted in the blade lock 136 as shown, or the blade
lock 136 may be made to include a projecting part to serve as the catch 135. In this
configuration, more space is left open in the blade cavity 132 substantially coplanar
with the blade 50 and carabiner frame 140 because no spring is stored or enters into
the cavity either when the blade 50 is retracted into its stored position or when it is
extended and locked. This configuration again gives the folding tool 130 a smaller
and therefore more desirable profile with a given size of the blade 50.

[0041] As may be seen best in FIGS. 9 and 11, a U-shaped slot cut in the
frame sheet 150 defines a blade position limit tab 154 that is bent out of the plane of
the frame sheet 150 and extends into the blade cavity 132. The tab 154 serves as a
stop to engage the root of the blade 50 and keep the blade 50 from pivoting too far
into the blade cavity 132 while the blade lock 136 presses on the base of the blade 50
on the opposite side of the blade fastener 28 to urge the blade 50 to remain in its
closed or foldgd position.

[0042] While the invention has been described in some embodiments, it
should be readily apparent to those skilled in the art that many modifications,
additions, and deletions may be made therein without departing from the spirit and
scope of the invention. For example, each of the two general embodiments disclosed
not only incorporate a blade and carabiner sharing a same blade cavity, but each has a
secondary cavity containing one or more additional tools. These additional tools and

additional blade cavity can be eliminated, or even more additional blade cavities can

14
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be added. Similarly, the novel features may be interchanged as desired, as by the
open-assist mechanism being included in the same tool with the sliding carabiner.
The invention is therefore not intended to be limited by the explicitly disclosed

embodiments, but rather by the appended claims.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” or "comprising",
will be understood to imply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or group of integers

or steps.

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.

(973}
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

I

A folding tool, comprising:

a handle including a pair of elongate handle side members and having first
and second ends, a top margin, and a bottom margin;

first and second blade fasteners, the blade fasteners securing the pair of
handle side members to each other at each of the first and second ends with the
handle side members being substantially parallel with each other, thereby defining

a blade cavity between the two handle side members;

a blade pivotable around the first blade fastener, the blade being capable of

being rotated into the blade cavity for storage or rotated out of the blade cavity for
use; and

an open-assist flipper pivotable around the first blade fastener and capable
of partial rotation around the first blade fastener independent of the blade.
A folding tool according to claim 1, further comprising a carabiner moveably
secured at the end opposite the blade, the carabiner sharing the blade cavity with
the blade and being substantially coplanar with the blade, and being at least
partially extendable from and retractable into the blade cavity.
A folding tool of Claim 2, wherein the carabiner is pivotable around the second
blade fastener.
The folding tool of Claim 3, wherein the carabiner and blade pivot in opposite
directions around the blade fasteners when being rotated out of the blade cavity.
The folding tool of Claim 3 or 4, wherein the knife rotates out of the blade cavity

from one of the bottom and the top margins, and the carabiner rotates out of the
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blade cavity from the other of the bottom and the top margins.

The folding tool of any one of Claims 3 to S, wherein the carabiner comprises a
frame and a gate.

The folding tool of Claim 6, wherein the carabiner frame defines a cavity for
receiving a part of the blade.

The folding tool of Claim 7, wherein at least a portion of the blade nests within the
cavity defined by the carabiner when both the blade and the carabiner are stored in
the blade cavity.

The folding tool of any one of Claims 6 to 8, wherein an end of the carabiner frame
may be used as a bottle opener.

The folding tool of any one of Claims 6 to 9, wherein the gate is biased toward the
frame of the carabiner to form a closed loop.

The folding tool of Claim 10, wherein the gate is a spring.

The folding tool of Claim 10, wherein the gate is a flexible elongate member.

The folding tool of Claim 10, wherein the gate is a sliding gate.

The folding tool of any one of Claims 6 to 13, further comprising a gate lock
capable of locking the gate in either an open or a closed position.

The folding tool of any one of Claims 2 to 14, wherein the carabiner further
comprises a lock capable of locking the carabiner in a fully extended position.

The folding tool of Claim 2, wherein the carabiner can be cxtended from the blade
cavity by sliding out from the second end of the handle.

The folding tool of Claim 16, wherein the carabiner comprises a frame and a gate,

and wherein the gate is pivotally connected to the frame, the gate being biased
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toward a closed position.

The folding tool of Claim 17, wherein the carabiner includes a thumb retractor
arranged to open the gate.

The folding tool of Claim 17, wherein a gate retractor holds the gate in an open
position when the carabiner is retracted into the blade cavity, thereby providing
additional space for the blade to be stored in the blade cavity.

The folding tool of Claim 19, wherein the blade at least partially occupies the
additional space in the blade cavity.

The folding tool of any one of the preceding claims, wherein rotation of the open-
assist flipper places a part of the flipper into contact with the blade and thereby
causes the blade to rotate around the first blade fastener out of the blade cavity.
The folding tool of any one of the preceding claims, wherein the open-assist flipper
comprises a plate substantially parallel with the knife blade, a finger stud extending
from the plate, and a lug extending laterally from the plate, and being capable of
contacting a portion of the blade.

The folding tool of Claim 22, wherein the finger stud is located on the plate of the
open-assist flipper so as to extend outward past the end of the handle when the
open-assist flipper is in a selected position.

The folding tool of Claim 23, wherein the finger stud is able to enter the blade
cavity defined by the handle when the open-assist flipper is rotated around the first
blade fastener toward the top margin of the handle.

The folding tool of any one of the preceding claims, wherein the open-assist flipper

comprises a lug to interact with the blade and transmit a force urging the blade to
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be rotated out of the blade cavity, the folding tool also including a spring disposed
between the lug of the open-assist flipper and the blade.

The folding tool of Claim 25, further comprising a blade detent urging the blade to
remain in the closed position.

The folding tool of Claim 25, wherein the spring disposed between the lug and the
blade is a resiliently deformable material.

The folding tool of Claim 25, wherein the spring disposed between the lug and the
blade is a coil spring.

The folding tool of Claim 25, wherein the spring disposed between the lug and the
blade is a leaf spring.

The folding tool of Claim 25, wherein the spring disposed between the lug and the
blade is a cantilever spring.

The folding tool of Claim 2, wherein the open-assist flipper is operable to urge the
blade out from the blade cavity.

The folding tool of Claim 1, further comprising a carabiner pivotable around the
second blade fastener, the carabiner sharing the blade cavity with the blade and
being substantially coplanar with the blade, and being at least partially extendable
and retractable into the blade cavity, wherein the open-assist flipper is operable to
urge the blade out from the blade cavity.

The folding tool of Claim 32, wherein the carabiner is partially extendable from
and retractable into the blade cavity by sliding longitudinally into and out from the
second end of the handle.

The folding tool of Claim 1, further comprising:
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a bit driver mounted on and pivotable around one of the first and second
blade fasteners and capable of receiving interchangeable bits;

a recess defined in at least one of the two handle side members, the recess
being capable of storing onc or more interchangeable bits; and

a carabiner pivotable around the second blade fastener, the carabiner
sharing the blade cavity with the blade and being substantially coplanar with the
blade, and being at lcast partially extendable from and retractable into the blade
cavity, wherein the open-assist flipper is operable to urge the blade out from the
blade cavity.
The folding tool of Claim 1, further comprising:

a bit driver mounted on and pivotable around one of the first and second
blade fasteners and capable of receiving interchangeable bits;

a recess defined in at least one of the two handle side members, the recess
being capable of storing one or more interchangeable bits; and

a carabiner sharing the blade cavity with the blade and being substantially
coplanar with the blade, and being at least partially extendable from and retractable
into the blade cavity by sliding out the second end wherein the open-assist flipper
being operable to urge the blade out trom the blade cavity.
The folding tool of Claim 1, further comprising:

a carabiner moveably secured at the end opposite the blade, the carabiner
sharing the blade cavity with the blade and being substantially coplanar with the
blade, and being at least partially extendable from and retractable into the blade

cavity;
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a bit driver mounted on and pivotable around one of the first and second
blade fasteners and capable of receiving interchangeable bits; and

a recess defined in at least one of the handle side members for storing
interchangeable bits.

The folding tool of Claim 1, further comprising:

a carabiner pivotable around the second blade fastener, the carabiner
sharing the blade cavity with the blade and being generally coplanar with the blade,
and being partially cxtractable and retractable into the blade cavity;

a bit driver pivotable around one of the first and second blade fasteners and
capable of receiving interchangeable bits; and

at least one recess defined in at least one of the handle side members for
storing interchangeable bits.

The folding tool of Claim 1, further comprising;:

a carabiner sharing the blade cavity with the blade and being substantially
coplanar with the blade, and being at least partially extendable from and retractable
into the blade cavity by sliding longitudinally into and out from the second end of
the handle;

a bit driver pivotable around one of the first and second blade fasteners and
capable of receiving interchangeable bits; and

arecess defined in at least one of the handle side members for storing
interchangeable bits.

The folding tool of Claim 1, wherein the open-assist flipper is mounted in the

handle between the handle side members, and wherein movement of the open-assist
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flipper places a part of the open-assist {lipper into contact with the blade and
thereby causes the blade to rotate out of the blade cavity around the first blade
fastener toward an extended position of the blade with respect to the handle.

The folding tool of Claim 39, wherein the open-assist flipper includes a finger stud
located so as to extend outward from between the handle side members in a
location accessible to a user's finger adjacent the first end of the handle when the
open-assist flipper is in a selected position and the blade is in a closed position in
the blade cavity.

The folding tool of Claim 40, wherein the finger stud is movable along an arcuate
path with respect to the handle in order to cause the blade to rotate out of the blade
cavity.

The folding tool of Claim 40, wherein the open-assist flipper is movable to a
position with respect to the handle wherein the finger stud is located in the blade
cavity when the blade is in the extended position with respect to the handle.

A folding tool substantially as hereinbefore described with reference to the

drawings and/or Examples.
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