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(57) Abstract: The present invention relates to a novel catting apparatus capable of effectively cutting a material via movement in at
least two different directions. In certain embodiments, the cutting apparatus comprises cutting elements with at least two cutting sur-
faces. Such cutting elements are capable of effectively penetrating a material when moved with an applied force in the direction that

O at least one cutting surface is oriented. Such cutting elements may be configured for use with a variety of cutting apparatus, includ -
g ing but not limited to chainsaws, circular saws, band saws, jigsaws or tigersaws.
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CUTTING APPARATUS WITH MULTI-DIRECTIONAL CUTTING ELEMENT

FIELD OF THE INVENTION

The present invention generally relates to a novel cutting apparatus. More specifically,
the present invention relates to a novel cutting apparatus that provides for cutting by at least two

different directions of movement.

BACKGROUND

Conventional cutting tools include, for example, saws for cutting tough materials. Of the
many varieties of saws that are available, power-driven saws are often used because they are
designed to provide more utility while requiring less human effort. Examples of power-driven
saws include, but are not limited to, chainsaws, circular saws, and band saws. These types of
saws are used by all sorts of individuals, both professionally and domestically, to assist with a
variety of tasks including, for example, brush clearing, timber cutting, carpentry, as well as
hobby-related activities.

A typical, conventional chainsaw may be powered by either a small internal combustion
engine, such as a two-stroke, air-cooled engine or, in some cases, an electric motor. Usually,
chainsaw motors include a shaft which drives a sprocket. The sprocket may be connected to the
shaft via a clutch mechanism. An endless chain is driven by the sprocket within a channel along
the outer perimeter of an elongate chainsaw bar. The endless chain commonly includes a
plurality of links that include cutting elements as well as raker teeth, which control the depth of a
given cut. The cutting elements and raker teeth of the chain project outwardly away from the bar,
while sprocket drive links extend downwardly into the longitudinal channel or groove within the

chainsaw bar. The cutting elements and raker teeth are interconnected by link arms via
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connecting mechanisms sach as pins or tivets. The interconnectivity of these slements allows the
chain o be continuousty driven around the chainsaw bar due to the interaction of the sprocket
drive links with the sprockst. The chain of a chainsaw is very important in that it significantly
affects the averall effectiveness of the device. Problems addse with conventional saws when the
chain's cnfting elements become dull or damaged ay the result of nommal wear and tear or,
perhaps, upon encountering a hard object such as & nail or a rock. In these and similar
circumstances, the chain must be removed in-order o sharpen the cutting surfaces of the cotting
elements, of the chain must be replaced entérely with a new one. The new or repaired chain must
then be reinstalied on the chainsaw bar. Oflentimes while performing these mandatory
mainienance tasks, users, particularly less experienced usefs, reinstall the chain backwards so
that the cutling elements will not cut effectively, if they cut at all, Additionally, the process of
having to remove the chain, shurpen the cufting surfaces, and reinstali the chain or replace the
chain requives substantial time and:intervuption of the task at band, and makes the use of the
chainsaw more eotmbersome than necessary. Similar problers arise with other types of power-
driven ‘saws 8s the cutting clemeants on their blades become dull or damaged, requiring re-
sharpening snd/or replacersent.

Some chainsaw chains have been designed with two sets .of cutting clements that -are
oriented In two separste and generally opposing direciions so that when one set of cutting
elements wears out andfor gets damaged, the chain may be removed and reinstalied in the
opposite orientation, therchy exposing the second set of cutting elements which were previously
not in active cutting positions. Such an arrangement is still problematic in that each set of cutting
slements comprises about half of the number of cutting eléments of a regular chain, thereby
forcing the chainsaw to require two revolations to cut the same amount of material as it normally
would with just one revolution meaning it has to work twice as hard or projects take twice as
much time to complete.

Thus, there is a significant and long-standing need in the art for a cutting apparatus that is
power-driven including but not limited to saws, for a fonger period of time before maintenance
tasks are required. Additionally, there s a significant and Tong-standing need in the ant for such a
cutting apparstus to maintain a relatively high efficiency of use and o coraprise chains, blades or

stmilar cotting means that are sasier to replace, install or s combination thereof.

fo%
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SUMMARY OF REPRESENTATIVE EMBODIMENTS OF THE INVENTION

According to a general aspect, there is provided a cutting apparatus, comprising: a
plurality of cutting elements; each cutting element comprising an L-shaped protrusion that
projects upwardly and outwardly from a cutting element body thereof; each cutting element body
having a cutting element tooth facing inward toward an interior of a cutting apparatus midline;
each cutting element tooth having at least two cutting surfaces oriented in at least two different
directions, thereby allowing the cutting apparatus to sufficiently penetrate a substance via
moving in at least two different directions defined by the different directions of orientation of the
at least two cutting surfaces; wherein the cutting apparatus further comprises a plurality of anti-
kickback connecting links positioned on either side of the plurality of cutting elements and on
the same side of the cutting apparatus, and displaying protruding curved teeth oriented toward
the plurality of cutting elements; at least one partially flexible elongated element, having an
orientation corresponding to that of the cutting elements and sharing a same connection point as
the plurality of cutting elements, wherein each cutting element is arranged on the elongated
element in a manner so that at least two cutting surfaces face substantially opposite directions; a
plurality of bar guide links capable of receiving, equally, a first half of a cutting element and
one-half elongated element centrally, each of the cutting elements being pivotally attached to a
bar guide link; the next sequential bar guide link being capable of receiving a second half of said
cutting element and two of said plurality of anti-kickback connecting links; and wherein a
plurality connectors joins each bar guide link, cutting element, anti-kickback connecting link and
elongated element to one another.

In a preferred embodiment, the present invention is directed to a cutting apparatus,
comprising a plurality of cutting elements, wherein each cutting element comprises a cutting
element body, a cutting element tooth, or both, wherein the cutting elements are configured with
at least two cutting surfaces oriented in at least two different directions, thereby allowing a single
cutting apparatus to sufficiently penetrate a substance via moving in at least two different
directions defined by the different directions of orientation of the cutting surfaces.

In another embodiment, the cutting apparatus further comprises at least one partially
flexible elongated element, wherein the elongated element allows attachment of more than one

cutting elements to form a continuous chain of cutting elements, wherein the cutting element is
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arranged on the flexible elongated element in a manner so that at least two cutting surfaces face
substantially opposite directions, and wherein the cutting apparatus is configured to move in a
substantially revolving motion to allow the cutting surfaces oriented in one direction to engage at
a time in a cutting position.

In another related embodiment, each of the cutting elements is pivotally attached to a
sprocket drive link as well as a connecting link arm to connect to an adjacent sprocket drive link
and/or an adjacent cutting element, thereby creating a series of interconnected cutting elements
and sprocket drive links along the elongated element.

In yet another related embodiment, the elongated element is removed from the cutting
apparatus and reinstalled in the opposing orientation to engage the cuttings surfaces oriented in
the opposing direction.

In further yet another related embodiment, the elongated element is adjusted between the
first and second revolving directions by reversing the direction of applied force from a power
source that drives the elongated element about the cutting apparatus or a portion thereof.

In yet another related embodiment, at least one sprocket link drive is designed to move in
the direction in which the cutting surface is oriented, at least one sprocket link drive is designed
to move in a direction opposite to the orientation of the cutting surface, or both.

In still yet another related embodiment, the cutting element comprises at least one raker

tooth that converges distally from the cutting element body at a sharp tip end.

3a
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" In another related embodiment, the cutting element body comprises at least coe opening.
wherein the opening allows one cutting element {0 be movably attached to another cutting
clement by means of a partially flexible slongated element.

In yet another related embuodiment, the cutting surface is curved or *U” shaped, wherein
the cotting surface is a blade, edge, tooth, ridge, notch, groove or a combination theseof.

In still yer another related embodiment, the cutting tooth is a L-shaped protrusion that
projects upwardly and outwardly from the cutting element body.

In further yet another related embodiment, the cutting surface is oriented in same
direction or substantially opposite direction on opposing distal ends of the cutting clement,
cutting element body, cutting clement tooth ora combination thereof,

In still further another related ‘,cmlmdimen{‘, the cuititig elements can be moved by an
internal combustion engine, an elestrical motor, a human applied force or uther power source, or
a combination {hercof.

In another related embodiment, the cutting apparatus comprises 2 plurality of cutting
elements protruding from a single body, wherein the cutting clement s a blade.

In yet another rclated embodiment, the body or the blade comprises an elongated ov
circular design,

In still yet another related e:ﬁhcdiment, the cuiting apparatus is & chainsaw, a circular
saw, & band saw, jigsaws or tiger saws.

ta firther yet another related embodiment, the spparatus comprises at feast two scts of
cutting elements, wherein one set of cutting elements comprises cutting surfaces orienied in a
first direction so as to be engaged when the apparatus moves in a first cutting direction against a
material 1o be cut and wherein the second set of cutting elements comprises cutting surfaces
oriented in a second divection so as to be engaged when the culiing apparatus moves in a second
cutting divection againsi the maierial to be cut.

In another related embodiment, the spparatus compeises additional sets of cutting
elements that comprise cutting surfaces oriented In additions! divections.

In yet another related embodiment, the cutting apparatus comprises a single set of cutting
clements with. each cutting element comprising at least two cutling surfiaces oviented in different

directions,
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In still yet another related embodiment, the cuiting surfaces are oriented in opposing
directions.

Iy another related  cmbodimen, the cutting apparatus comprises -anti-kickback featare
wherein at feast one anti-kickback connecting link moves in a direction in which the culting
surface is oricnted to move, wherein at least one anti-kickback connecting link moves in a
direction opposite to the orientation of the cutting surface or both..

In yet another related cimbodiment, the componenis of the cutting apparatus are held
together by at least ove viver.

Ins still yet another related embodiment, the cutting element tooth comnprises at least one

sieel cutting edge, at least one carbide cutting fngert or both.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURES 1A-1C shows the schematic representation of the ‘chain concept of the cutting

apparatus desoribed hercin.  FIGURE 1A shows the schematic of the entive apparafus
(comprassed or-collapsed version). FIGURE 1B shows the components of the entire apparatus
{exploded version). FIGURE 1T shows the anti-Rickback comnecting link of the apparatus,
FIGURE 1D shows collapsed or compressed version of the cutting apparatus with the bi-
directional spti-kickback feature and the hi~directional sprocket deive link feature. FIGURE 1E
shows the exploded version of the components of the culting apparatus with the bidirectional
anti-kickback feuture and the bi-directional sprocket drive fink feature,

FIGURE 2A shows a side view of & representative bi-directional culting elément for use
with a cutting apparatus that is cffective at cutting via multiple directions of movement, in
accordance with the present invention, FIGURE 2B shows a side view of a conventional cutting
eloment. FIGURES 2C-2F show the different kinds of cutting edges and cutting elements that
can be wvsed with the cuting apparstus. For instance, FIGURE 2C shows 8" low profile,
FIGURE 2B shows semi-chisel, FIGURE 2E shows round chisel and FIGURE 2F shows
square chisel.

FIGURE 3A shows aside view of a conventional section of 8 chainsaw chain. FIGURE
3B shows a side view of 2 double cutting link section according to the present invention.

FIGURE 4 shows a top view of a traditional, conventional link with forward facing
cuiting links arranged on vpposite sides of & chain,

CA 3040808 2019-04-18



10

15

20

25

WO 2017/127517 PCT/US2017/014093

FIGURE 5 shows a top view of an individual bi-directional cutting - fink section, in
aceordance with the present invention, the orientation depending on the intended cutting
direction. '

FIGURES 6A, 6B, 6C, 8D, £F, and G6F show perspective views of representative
crasscut saw tooth desigus.

FIGURE 7shows a side view of & section of a bi-directional cutting surface of 2
representative M tooth pattern in a circular saw design, in-accordance with the present invention.

FIGURE 8 shows & sidé view of a section of a bi-directional cuiting surface of 2
represéiitative lance tooth patiern in' a circular saw design, in accordance with the present
invention, '

FIGURE 9 shows a side view depicting a traditionsl. cutting section of a band saw blade
with forward facing cutting teeth arvanged on one side of the band.

FIGURE 10 shows a side view dépicting a representative bi-divectional cutting section of
# band saw blade with forward facing cuiting teeth arranged on opposite sides of thie band, in
aceordance with the present invention.

FIGURE 11 shows a new represenistive bidirectional design for 2 band saw blade with
the cutting teeth oriented in the dirsction of travel of the blade to enable the workpicee to travel
in a forward and reverse cutting direction., in sceordance with the present invention.

FIGURE 12 shows a new representative bidirectional design for a band saw blade with
the cutting teeth oviented in the direction of travel of the biade to enable the workpiece to travel
in a forward and feverse cutting direction. The lustrated éhampio'n culfing tooth pattern also
allows for the blade direction to be reversed in an upward cutting motion allowing for
bidircctional coutting as well as motor reyersal vapabilities, i accordance with the present

invention. This design allows for up to-4 distinet cutting dicections.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present disclosure is directed to a cutting apparatus that is effective at penetrating a

material ar substance vis multiple dircotions of movement. The smbodiments of the present
Invention described herein provide vavious cutting apparutus that comprise a plurality of cutting
slements. In this regard, the present invention discloses a cutting apparatus that includes euntiing

clements comprising at least two cunting surfaces oriented in at least two different directions so

[
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as to effectively cut through a material when the cutting elements travel in any direction in which
a cutting surface is oriented,

The term “cutting spparatus™ and/or the plural form of this term are used throughout
herein ta refer to any tool, dei'ice, or mechanisa designed to cut through a material that includes
bat is not Timited to wood, concrete, metal, plastic, cloth, paper, cardboard, other polymers, or a
combinativn thereof, Examples of the cufting apparatus include but are not Fimited to, 2
chainsaw, a circular saw, a band saw, jigsaws or tiger saws, and the like.

The term “cutting element” and/or the plural form of this term gre used throughout herein
to refer to any object or part of an object designed to break a material npon making force~driven
contact with such material. Examples of the cutting element include but are not limited to one or
more protrusions, blades, ridges, notches, grooves, and the fike, as well as any combination
therzof. Additionally, any “cutting element” may comprise one ot more “outting surfaces™ which
may aid in penctrating & material with which contact is made.

The term “cutting surface” andfor the plural form of this term are used throughout hersin
to refer to any shap, rough, andior textured exterior portion of a cutting element or a portion
thereof that may facilitate easier force-driven penctration of the cutting element into 2 material.
Examples of the cutting sorfaces include but are not limited to blades, edges, ridges, notches,
grooves, {eeth, or 2 combination thereof.

The term “rivet” as used herein refers, by way of non-limiting example, to any type of
pin, bolt, or other fastener or fastening mechanism for holding, joining or fastening together twn
objects, for example, two plates of metal.

Referring now to Figures 1A, 1B, and IC, a perspective view of a2 representative
chainsaw having a chain bar and saw chain is shown.

Figare 1A is the schematic representation of a representative cutting apparaws (#100). n
this figure, the appavatus (#100) is shown o comprise at least one cuiting element (#200) that
comprises at lcast one bar guide liok (#240), a cutting clement that bas two cdges (#215A and
215B), at least two rivets (#235), a flexible clongated element {#225), and at Jeasi two anti-
kickback connecting links (230A and 230B).

Figure 1B shows the separate components of the representative cuiting apparatus (#100),
including bar guide link or sprocket drive link (#240), cuiting clement (#200), at least two rivets

CA 3040808 2019-04-18
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(#235), 2 flexible clongated element (#225), and at least two anti-kickback connecting links
£230A and 2308).

Figure 1C shows representative examples of the anti-kickback connecting link #230A.

Figure 1D shows collapsed or compressed version of the cutting apparatus with the bi-
directional anti-kickback feature and the bi-directional sprockes drive link feature. In this figure,
the anti-kickback connecting links (#230A) are oriented o move in 8 bi-directional manner, Le.
they can move in the direction in which the cutting surface is oriented 1o move and in the
direction opposite to which the cutting surface is oriented to move. Additionally, the bar guide
Hink or sprocket drive links (#240) are orienied to move in a bi-directional manner.

Figure 1E shows the exploded version of the components of the cutting apparatus with
the bidirectional anti-kickback feature and the bi-directional sprocket drive link feature. This
figure shows the separate components of the representative cutting apparatus (#100) including
bar guide link or sprocket drive link (#240), cutling element (#200}, at least two rivets (#233), a
flexible slongaied clement (#223), and at least two anti-kickback connecting links (J30A).

Figure 2A shows a side view of # representative bi-directional cutting element (#200) for
use with & cutling apparatus {(#100) that is effective at culting vis multple directions of
moverent, in accordance with the present invention. The bi-directional cutting element (#200)
may be configured as a substantiaily rigid object of high durability, In some embodiments, the
hi-directions! cutting element {#200) may comprise a cutling element body (#205) and a cutting
element tooth that includes at least two cutting surfaces ($215) {shown, for example, as cuiting
surfuces (#215) depicted by “Edge 17 {#2134) and “Edge 2" (#2158} in Figure 2A4). Opening
{(#220) s also shown on the cutting element body (4205}, '

Figure 2B shows a side view of another representative bi-directional cutting element
{#200) for use with o cutting apparatus (#100) that is effective at cutting via multiple direstions
of movement, in accordance with the present invention. Figure 1B also shows a representative a
cutting element body (#205), and cutting surfaces (#215) {showing “Fdge 17 (#215A)). Opening
(4220} is slso shown on the cntting element body (#205). '

1n some simbodiments, the cuiting strfaces ($213) may comprise a curved, or “U” shape,
Cutting surfuces (#213) may take the form of blades, edges, teeth, ridges, notches, grooves, or
any similar sharp ndior friction-inducing configuration as may be appreciated by those skilled

in the relevant art{s) atter reading the deseription herein, The cutiing edge may comprise designs
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that include, but are not limited to, 3/8 inch low profile, semi-chisel, round chisel, square chisel,
or & combination thereof, as shown in the different cutting elements (#200) depicted in Figures
2C, 2D, 2E aud 2F. Figure 2C shows a 3/8" Jow proﬁlé cutting clement. Figure 2P shows a
semi~chisel cutting element. Figure 2E shows a round chisel cutting clement, Figure 2F shows a
square chisel cutting clement.

In some embodiments, the chain saw edge may be bi-divectional. Further, the edges on

the cutting surface (#215) may comprise multiple angles and kerf desigas as per the requirements

~ of the user,

Additionally, in some aspects, a cutting element tooth (#210) may comprise a generally
L-shaped protrusion that projects upwardly and outwardly from a cufting element body (#203).
There are muliiple tooth designs possible for bi-directional designs as discussed hercin, In some
instances, cutting surfaces (#215) may be oriented in substantially opposite directions on
opposing distal ends of a cutting element (#200), cutting element body (##205), and/or cutting
element tooth (#210); however, any other appropriate number and configuration of cutting
surfaces (#215) may be integrated with a cutting element (#200) as muy be apparent to those
skilled in the relevant art(s) after reading the description herein. ’

Cutting surfaces (#215) may also be oriented such that each cutting surface (#2153) assists
in cutting a material when a cutting element ($200) is moved in the direction that a given cutling
surface (#213) is oriented. Materials that may be cut by a cutting clement #200) may include,
but are not limited to wood, concrete, metal, plastic, cloth, paper, cardboard, other polymers, or a
combinatiot: thereof,

{n some embodiments, a cuiting element (F200) may further comprise at least one raker
tooth that converges distully from a cutting element body at a sharp tip end. A raker tooth may
gerve o control the depth of the cut that a cutting element is penetrating and/or to remove foose
chips and/or debris from the kerf during cuiting to allow a cutting element to function more
cfficiently and/or ¢ffectively, Raker tecth may be positioned before or after cutting element teeth.
The raker teeth may be oriented in one direction or may be bi~directional just fike the cutting
surface (#215).

Additionatly, a cutting element (#200) may include at least one opening (#220) capahle
of recciving a connecting mechanism that sliows the cutting element (#200) (o be movably

attached to other cutting elements as shown in Figures 3A and 3B.
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Examples of a cutting elemient (#200} include but are not liniited o any appropriate
matesial of reasonable strength designed to cut thongh subsiances of varying durability, such
appropriate material including but.not linited to metals, sach as steel, and other polymers. In
some embodiments, the cutting element body (#205) and cutting surfaces (#215) may comprise
different materials for any varlety of reasons, including but not limited to maxiniizing the
effectiveness of a cutting element and/or minimizing the costof production of a culting element.

In some embodiments, the cutting element tfooth (#210) may comprise steal as well as
carbide cutting edge inserts.

Figure 2A shows a side view of 2 representative bi-directional cutting element (#200) for
use with a cutting apparatus (#100) that is effoctive at cutting via multiple directions of
movemeiit, in accordance with the present invention. One or more cutting ¢lements (#200) may
be attached to a partially-flexible clongated - etemeni ($225) for use with 4 cutling apparatus
(#100) that is effective at cutting via multiple directions of movement as shown in Figure 3A.
An elongated element (#225) may be an at least partially flexible member capable of securely
vetaining at least one cutting element. An elongated element (¥225) may comprise a plorality of
conneeting mechanisms used to securely attach a plurality of cutting clements (#200) to the
elongsted éleme‘mt (#225) via one or maore openings (#220) on the cutting elements (¥200).
Examples of comnecting mechanisms include, but are not limited to, pins, rivets (#235), screws,
nails, bolts, or any vther similar component as will be recognized by those skitled in the refevant
ari(s) after reading the description herein. In a preferred embodiment, connecting mechanisms
may moveasbly sttach cutting elements (#200) to link amms via holes or openings (#220) on
generaily opposing distel ends of link arms. [n some embodiments, link atms may be generally
planar elongated components that interconnest the plurality of cutting elements (#200) via
connecting mechanisms tn a series in order to form a chain, such as, by way of example and not
limitation, a chain used with a chainsaw. In such embodiments, an elongated element (¥225) may
turther comprisc a plurality of spracket drive links. Tn some embediments, cutting clements may
comprise g series with sprocket drive links wherein the seties is interconnected by a phuality of
hink arms. I some embodiments, the series may comprise an alternating sequence of cutting
clements (#200) and sprocket drive links.

Sprocket drive links may interact with a sprocket within the chainsaw lo move an

clongated element (#225) in a substantially revolving motion within a slot, channel, or groove
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along the outer pevimeter of the chainsaw bhar as will be appreciated by those skilled in the
relevant art(s) after reading the description herein. The sprocket may be driven by a shaft
connected to a power source, such as an internal combustion engine or an electrical motor. In
some embodiments, the power sourcs may include some form of human applied force, By way
of example and not limitation, an engine used with the chainsaw may comprise a two-stroke, air-
cooled engine. '

Although efongated clement (#225) may move from left to right, it is important to note
that due to the multiple cuiting surfaces (#215) on a cutting clement tooth (#210), cutting
elernent body (#2035}, and/or a cutting element (#200), an elongsted element (#225) may cut a
material just as effectively when the elongated element (#225) is moving from right to left. In
smbodiments, wherein an clongated element (#223) is used with a cutting apparatus that is in the
form of a chainsaw, the divection of travel or movement for the elongated element (#225) may be
changed by changing the operational direction provided by the chainsaw power source, thereby
changing the direction of spplied force to the cutting element(s).

In embodiments, wherein the chainsaw motor is an internal combustion engine, the drive
direction may be adjusted by a cluteh or gear change mechanism. Aliernatively, in embodiments
whercin the chajnsaw motor Is electric, a toggle switch or similar device may change the motor’s
direction of operation, In some additional embodiments, the direction of travel for an elongated
clement (#225) may be changed by removing the elongated element (#225) from the cutling
apparatus {#100} and manually changing its orientation by reinstalling it wpon the cutling
apparatus (#100) in a different orientation, such as in the opposite orientation, To facilitate this
reversal, adjacent sprocket drive links may be configured with their tips or fingers facing one
another so that every other sprocket drive link is cngaged by the sprocket. Thus, one set of
alternating sprocket drive links may function to move an elongated member-in 2 first culting
direction and the other set of alternating sprocket drive links may function to move an elongated
member in a second cutting direetion when the orientation of the clongated member is reversed.
Additionally, sprocket deive links may also function to clean dust and/or debris from the
chainsaw bar slot/channel/groove wherein sprocket drive links operate.

Regardless of configuration, when an elongated elerment (#225) is moving ot traveling in
one divection, ounly cutling surfaces (#215) that are oriented in that divection get used and worn,

Thnis, when those cutting surfaces (#215) get damaged and/or wear out, there is at least a second
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set of cutting sutfaces (#215) that may be utilized by changing the travel direction of the
clongated clement (#225), thereby at least doubling the useful fife of the elongated slement
{#225). Additionally, an clongated clement (#225) is relatively simple 1o install ini that there is
less of a chance of installing it in the “wrong™ orientation since it is capable of effectively cutting
in multiple dircctions,

Figare 4 shows a top view of a traditional, conventional tink with forward facing cutting
links (#300) arranged on opposite sides of a chain.

Figure Sshows a top view of an individual bi-directional cotting link section, in
accordance with the present invention, with bi-directional cutting links {#310) the orientation
depending on the intended cutting divection.

By way of non-limiting example, Figures 64, 6B, 6C, 6D, 6E and 6F show perspective
views of representative crosscut saw tootl designs that can he used in accordance with the
present invention. By way of non-limiting example, a cutting element tooth (#210) may have any
oue of the representative tooth designs depicted in Figures 64, 6B, 6C, 61, 6K and 6F.

Figure 7 shows a side view of a scetion of a bi-dircctional: cutting surface with a
representative M tooth (#210) pattern in a eivcular saw design, in accordance with one
esnbodiment of the present invention.

Figure 8 shows a side view of a scction of a birdirectional cutting surtace with a
representative Jance tooth (¥210) pattern in a circular saw design, in accordance with one
embodiment of the present invention,

Figure 8 shows a side view depicting a raditional cutting seetion of a “oue side cutting
teeth” band saw blade (#450) with forward facing cutting teeth arranged on one side of the band.

Figure 10 shows a side view depicting a representative bi-directional culting section of a
“two side cutting teeth” bund saw blade (#460) with forward facing cotting teeth arranged on
appasite sides of the hand, in accordance with the present favention,

Figure 11 shows a new representative bidirectional design for a “two side cutting testh”
band saw blade (#460) with the cufting teeth oriented in the direction of travel of the blade to
enable the workpiece to teavel in a forward and reverse cutting direction., in accordance with the
present invention,

Figure 12 shows a new representative bidirectional design for a “champion cutting tooth

paitern” band saw blade (#470) with the catting {ceth oriented in the direction of travel of the
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blade to enable the workpiece to travel in a forward and reverse cutting direction. The illustrated
champion cutting tooth pattern also allows for the blade direction to be reversed in an upward
cutting motion allowing for bidirectional cutting as well as motor reversal capabilitics, in
accordance with the present invention. This design allows for up to 4 distinet cutting directions.

Link arms and sprocket drive links may comprise any appropriate materials as will be
appreciated by those skilled n the refevant art(s) after reading the description herein, including
but not jimited to metals, such as steel, and other durable polymers, Additionally, as will be
apparent to those skitled in the relevant an(s) after reading the description herein, an clongated
clement (#225) may comprise a variety of lengths, pitches, and gauges, as well as anti-kickback
features. Examples of various pitches include but are not limited 1o about 0.2500 inches and
0.3750 inches, while various gauges may include but are not limied to about 0.0434%, 0,050,
0.058", and 0.063".

In some embodiments, the top portion of each cutting element, such as a cutting element
tooth, may face upwardly away from the chainssw bar and may comprise one or more protruding
flanged teeth, with each flanged tooth comprising at least two culting surfaces. Each flanged
tooth way be oriented toward the center portion of an elongated element (#225). In some
embodiments, adjacent cutting elements may be on opposing lateral portions of an elongated
clement (#225) so that the protruding flanged feeth of such adjacent cutting slements face one
another. In some additional embodiments, cutting elements on opposing lateral portions of
clongated element (#225) are not adjacent.

In other embodiments, a circular cutting blade for use with a cutting apparatus is effective
at culting via multiple directions of movement.

In some embodiments, the cutting apparatus described herein may include an apparatus
other than a chainsaw. One such alternative embodiment may include but is not Hmited to a
sircular saw, such as a ¢i reular saw that wiilizes a circular cutting blade. A circular cutting blade
may comprise, for ¢xample, a substantially cireular body with a plurality of cutting elements
protruding radially therefrom. Fxamples of culting elements inchude but are not limited 1o blades,
edges, tecth, ridges, notches, grooves, or any similar configuration as may be appreciated by
those skilled in the relevant art(s) after reading the description herein. In regards to 3 cutting
blade, as described elsewhere herein, cutting elements may comprise “M tooth” protrusions that

are generally shaped like the tetter “M,”™ with two distal peaks separated by a V-shaped groove.
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In somic altewnative aspects, as described clsewhere herein, cutting clements may
comprise “lauce tooth” protrusions. Such cutting elements may extend radially outward from g
substantially ciroular body of a cireular cutting blade. Lance tooth cutting elements may have
elongated shafls that terminate ag 2 sharp point distally from 2 circular cutting blade. Each one. of
the cutting elemems and may comprise at least two cuiting surfaces. Such cutting surfaces may
include but are not limited to blades, edges, teeth, ridges, notches, groaves, or any similar sharp
sud/or friction-inducing configurution as may be appreciated by those skilled in the refevant
art(s) after reading the deseription herein. In some embodiments, cutting elements may comprise
pairs of cuiting surfaces, oriented in substantially opposite directions.

It certain embodiments, a culting apparatus in accordance with the present disclosure

‘may take the form of circular saws that utilize any cireular cuiting blade as may be apparent to

those skilled inthe relevant ari{s) after reading the description herein. In some embodiments, the
circular saw may have bi-directional design. ‘Exampley of circular cutting blades include bt are
not fimited to those with plain teoth, champion oth, Great American tooth, perforated lance
tooth, or any other touth patterns us will he recognized by those skilled in the refevant art(s) after
reading the deseription bere that have cutting elements with multiple eutting surfaces capable of
cutting effectively via at least two different directions of movement, such a5 (wo genersaily
opposing directions of rotation. Such circular cutting blades in accordance with the present
disclosure may be utilized by circular saws that may or imay not include @ power soutce to
provide a rotational direction of force. Examples of the power source may include but are not
timited to an intemnal combustion cngine, an electrical motor, human applied force, of any kind
of other power source. In some embodiments, adjacent sequential cutting elements associated
with the circular cutting blades are positioned on opposing lateral sides of the blade and extend
upwardly therefrom.

In order 1o utitize the multiple cutting sorfaces of the circular saw blades, in accordance
with the present invention, such as when the culting surfaces oriented in one direction wear out
or get damaged, the circular saw may be configured to rotate the circular cutting blade in two
different directions of rotation, wherein the direction of votation may be aliered via s toggle
switch or other appropriate mechanism as may be apparent to those skilled in the relevant art(s)

after reading the description hevein,
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In additional embodiments, the chreular saw blade may be removed, flipped 180 degrees
about a vertical axis, and meinstalled and operated in the same direction of rotation. in otder to
utitize different cutting surfaces assvciated with the cutting elements, such as, by way of example
and not limitation, those that may be facing in & generally opposite direction,

In other embodiments, a linear cutting blade may be used with a culting apparatus that is
effective at cutting viamultiple divections of movement.

In certain embodiments, s culting apparatns s described herein may be configured as a
band saw, such as a band saw wutilizing 8 lincar cutting blade. A linear cutting blade rmay
comprise an elongated planar body that terminates in-two opposing side edges. In accordance
with the present invention, a plerality of cutting elements may protrude outwardly from both
edges, thus enabling the band saw 1o cut o material using both sides of a linear cuiting blade.
Cutting elements may include but are not limited to teeth, ridges, notches, grooves, or any
similar configuration or a combination thereof as may be appreciated by those skilled in the

relevant art(s) after reading the description hergin. Additionally, each cutting clement may

comprise at least one cutting surface. Cutting surfaces may comprise blades, edges, teeth, ridges,

notches, grooves, or any similar shap and/or friction-inducing configuration as may be
appreciated by those skilled in the relevant art(s) after reading the description herein.

In certain embodiments, cutting elements 2ach contain a single culting surface, with all
cutting surfaces being oriented in the same direction. In additional embodinients, sach cutting
clement may comprise at least two cutting surfaces which may include but is not timited to being

oriented in substantially opposite directions, so as o allow a linear cutting blade to cut by

_moving in at legst two different directions of movement. In certain embodiments, a linear cutting

blade may oscillate from one direction to another. Other effective configurations of and
guantities of cutting surfaces upon cutting elements may be utilized as may be apparent to those
sicilled in the relevant art(s) upon reading the description hercin,

In other embodiments of the present favention, band saws utilizing g lincar cutting blade
may comprise a power source 1o provide a dircction of force. Examples of the power source
include but are not Himited to an internal combustion engine. an electrical motor, hamao applied
foree, or any other kind of power source. ,

In some embodiments, the chainsaws, bandsaws, circular saws, and jigsaws or tiger saws,

whether it is a bandheld portable devige or stationary, may comprise an electrical switch of any
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size, voltage and/of phases, & mechanical clutch that operates on gagoline or diesel motors or a
combination thereof to reverse the direction.of the motor,

In another embodiment, the bandsaws and jigsaws may have bi-directional design, and
forward and reverse warkpiece for a total of four directional cutting adaptations, for instance, up,
down, forward and reverse,

While various aspects of the present invention have been described herein, it should be
undersiood that they have been presented by way- of example and not limitation. It will be
apparent to persons skilied in the relevant ani{s) that vatious changes in form and detail can be
made therein without departing from the spirit and scope of the present disclosure, In addition, it
should be understood that the figures are presented to depict only certain embodiments. The
present invention may be implemented in ways other than that shown in the accompanying
figures (e.g., utilization with different cutting apparatus; utilization of different power sources
and devices other than those mentioned hevein].
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CLAIMS:

A cutting apparatus, comprising;:

a plurality of cutting elements;

each cutting element comprising an L-shaped protrusion that projects upwardly and
outwardly from a cutting element body thereof;

each cutting element body having a cutting element tooth facing inward toward an
interior of a cutting apparatus midline;

each cutting element tooth having at least two cutting surfaces oriented in at least two
different directions, thereby allowing the cutting apparatus to sufficiently penetrate a
substance via moving in at least two different directions defined by the different
directions of orientation of the at least two cutting surfaces;

wherein the cutting apparatus further comprises a plurality of anti-kickback connecting
links positioned on either side of the plurality of cutting elements and on the same side of
the cutting apparatus, and displaying protruding curved teeth oriented toward the plurality
of cutting elements;

at least one partially flexible elongated element, having an orientation corresponding to
that of the cutting elements and sharing a same connection point as the plurality of
cutting elements, wherein each cutting element is arranged on the elongated element in a
manner so that at least two cutting surfaces face substantially opposite directions;

a plurality of bar guide links capable of receiving, equally, a first half of a cutting element
and one-half elongated element centrally, each of the cutting elements being pivotally
attached to a bar guide link;

the next sequential bar guide link being capable of receiving a second half of said cutting
element and two of said plurality of anti-kickback connecting links; and

wherein a plurality connectors joins each bar guide link, cutting element, anti-kickback

connecting link and elongated element to one another.

The cutting apparatus of claim 1, wherein:
some of plurality of bar guide links are disposed centrally to allow for attachment of a

plurality of cutting elements, anti-kickback connecting links and elongated elements,
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alternating, to form a continuous chain of cutting elements, wherein the cutting elements,
each offset by the corresponding anti-kickback connecting links, are arranged across from
one another in an offset mirror image in a manner so that at least two cutting surfaces
thereof face substantially opposite directions, inwardly;

each bar guide link having a tooth extending centrally from the bar guide link and
curving inwardly and made to face the next adjacent cutting element tooth, wherein the
downward planning teeth of two adjacent bar guide links curve in opposite directions and

are made to accept propulsive force in at least two directions.

The cutting apparatus of claim 2, wherein each of the cutting elements is pivotally
attached to one of the plurality of bar guide links as well as a connecting link arm to
connect to an adjacent one of the plurality of bar guide links, thereby creating a series of

interconnected cutting elements and bar guide links along the elongated element.

The cutting apparatus of claim 2, wherein said at least one elongated element is removed
from the cutting apparatus and reinstalled in an opposing orientation to engage a cutting
surface wherein the first set of cutting elements is reoriented in a second, opposite

direction so as to engage the cutting surface with oppositely oriented cutting elements.

The cutting apparatus of claim 2, wherein said at least one elongated element is adjusted
between first and second revolving directions by reversing a direction of a force applied
from a power source that drives the elongated element about the cutting apparatus or a

portion thereof.

The cutting apparatus of claim 3, wherein at least one bar guide link is designed to move
in a direction in which the cutting surface is oriented, at least one bar guide link being

designed to move in a direction opposite to the orientation of the cutting surface, or both.

The cutting apparatus of claim 1, wherein at least one said plurality of cutting elements
comprises at least one raker tooth that converges distally from the cutting element body at

a sharp tip end thereof.
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8.

10.

11.

12.

13.

14.

The cutting apparatus of claim 1, wherein at least one of said at least two cutting surfaces
of at least one of said plurality of cutting elements is curved or “U” shaped, wherein at
least one of said at least two cutting surfaces of at least one of said plurality of cutting

elements is a blade, an edge, a tooth, a ridge, a notch, a groove or a combination thereof.

The cutting apparatus of claim 1, wherein at least one of said plurality of cutting teeth is a
L-shaped protrusion that projects upwardly and inwardly from the corresponding cutting

element body.

The cutting apparatus of claim 1, wherein at least one of said at least two cutting surfaces
of at least one of said plurality of cutting elements is oriented in same direction or
substantially opposite direction on opposing distal ends of the corresponding cutting

element, cutting element body, cutting element tooth or a combination thereof.

The cutting apparatus of claim 1, wherein the plurality of cutting elements are movable
by an internal combustion engine, an electrical motor, a human applied force or other
power source, or a combination thereof where a saw using the cutting apparatus is
configured to rotate in two different directions and is alterable via a toggle switch or

other appropriate mechanisms.

The cutting apparatus of claim 1, further comprising additional sets of cutting elements

that comprise cutting surfaces oriented in additional directions.
The cutting apparatus of claim 2, comprising a single set of cutting elements, with each
cutting element of said single set comprising at least two cutting surfaces oriented in

different directions.

The cutting apparatus of claim 1, wherein at least one of the plurality of cutting element

teeth comprises at least one steel cutting edge, at least one carbide cutting insert or both.
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