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Description

BACKGROUND

1. Field of the Invention

[0001] The invention relates generally to heavy duty
demolition shears, and more particularly to replaceable
blade inserts for such shears and/or the unjamming of
such shears.

2. Description of Related Art

[0002] Conventional heavy-duty demolition shears are
configured attach to the boom structure of, for example,
excavating or earth-moving excavation equipment such
as that made by Caterpillar, Komatsu, Hitachi, Kobelco,
etc. The shears often include a lower, fixed or stationary
jaw and an upper, movable jaw. The upper, movable jaw
is pivotally mounted (e.g., via a pivot pin or other hinge
mechanism) relative to the lower fixed or stationary jaw.
A linear actuator (e.g., pneumatic or hydraulic cylinder)
articulates (drives) the upper, movable jaw for such piv-
oting movement. The stationary jaw is mounted into a
stick weldment structure that supports the actuator and
the pivoting upper jaw, and the stick weldment structure
is mated to the boom of the machinery via a mounting
bracket or a rotational mounting adapter and rotational
drive system. Replaceable blade inserts are bolted to the
jaws so as to be repositionable (indexable) and replace-
able. An example of such heavy-duty shears is disclosed
in U.S. Patent No. 8,146,256.
[0003] US 5 940 971 A discloses a reversible, index-
able blade insert which is clamped in place via an annular
support member and a threaded fastener.
[0004] WO 2018/183761 A discloses an indexable
blade insert which is held in place via a wedge insert and
threaded fastener.
[0005] EP 0 666 131 A discloses an indexable blade
insert which is clamped in place via a threaded fastener.
[0006] EP 0 529 380 A discloses a threaded fastener
which can engage with a conical support member to
clamp a blade insert.
[0007] None of the prior art above possess a wedge
member having part symmetric and part non-symmetric
surfaces to aid with blade insert clamping, however. Ad-
ditionally, none of the prior art discusses relative dimen-
sions of the wedge or blade insert components.

SUMMARY

[0008] The present invention is defined in attached
claim 1, with preferable features found in the dependent
claims. One or more embodiments include detachably
mounted blade holders that are detachably mounted to
a remainder of the associated shear jaw. Blade inserts,
in turn, mount to the blade holders. According to various
non-limiting embodiments, the use of detachable blade

holders may facilitate smaller blade inserts, and better
wear protection for the main jaw bodies of the shears.
[0009] One or more embodiments utilize wedge blocks
with wedge surfaces that tightly secure the blade inserts
to their respective jaws.
[0010] One or more embodiments include a lateral
blade adjustment mechanism to adjust a lateral position
of a blade of the shears, which may help to facilitate the
unjamming of a jammed shears.
[0011] One or more non-limiting embodiments provide
a material processor that includes: a first jaw with a first
material-processing surface feature; and a second jaw
with a second material-processing surface feature,
wherein the first and second jaws are pivotally connected
such that at least one of the jaws is pivotally movable
relative to the other jaw. The first jaw includes: a first jaw
body with a first blade seat surface, a first blade insert
seated on the first blade seat surface, the blade insert
defining at least a portion of the first material-processing
surface feature, a wedge block having (a) a first wedge
surface that engages a surface of the first jaw body, and
(b) a second wedge surface that engages a surface of
the first blade insert, and a fastener that mounts the
wedge block to the first jaw, the fastener applying a force
to the wedge block in a force-applying direction that is
angled relative to one of the wedge surfaces such that
(1) the force urges the first blade insert into engagement
with first blade seat surface in the force-applying direc-
tion, and (2) the force urges, via the wedge surfaces, the
first blade insert into engagement with the first blade seat
surface in a direction different from the force-applying
direction.
[0012] According to one or more of these embodi-
ments: the material processor includes a shears; the first
material-processing surface feature includes a first cut-
ting edge; the second material-processing surface fea-
ture includes a second cutting edge; and the second cut-
ting edge is shaped and positioned to shearingly interact
with the first cutting edge when the at least one of the
jaws pivots in a shearing motion.
[0013] According to one or more of these embodi-
ments, the processor includes a piston/cylinder opera-
tively connected to the first and second jaws and config-
ured to pivotally drive the at least one of the jaws relative
to the other jaw.
[0014] According to one or more of these embodi-
ments, the first blade insert comprises a low-friction coat-
ing on at least one wear surface thereof.
[0015] According to one or more of these embodi-
ments, the first and second wedge surfaces form a non-
zero acute angle with each other.
[0016] According to one or more of these embodi-
ments: the first jaw body includes a first main body and
a first detachable blade holder that is detachably mount-
ed to the first main body, the first detachable blade holder
includes (1) the first blade seat surface and (2) the sur-
face of the first jaw body that engages the first wedge
surface, and the first main body includes a first blade
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holder seat surface that abuts a mounting surface of the
first blade holder.
[0017] According to one or more of these embodi-
ments, the first detachable blade holder includes two seg-
ments that intersect each other at an angle, an inside
edge is formed in the first blade seat surface along the
intersection between the two segments, an outside edge
is formed in the mounting surface of the first blade holder
along the intersection between the two segments, and
the inside edge is sharper than the outside edge.
[0018] According to one or more of these embodi-
ments, the first blade seat surface has a first surface por-
tion that extends in a direction perpendicular to the force-
applying direction, the force urges the first blade insert
into engagement with the first surface portion, the first
blade seat surface has a second surface portion that ex-
tends in a direction parallel to the force-applying direc-
tion, and the force urges, via the wedge surfaces, the
first blade insert into engagement with the second sur-
face portion.
[0019] According to one or more of these embodi-
ments, the first blade seat surface includes first and sec-
ond surface portions that abut mating surfaces of the first
blade insert, and the first and second surface portions
intersect each other at an inside edge.
[0020] According to one or more of these embodi-
ments, the material processor is a shears; the first ma-
terial-processing surface feature includes a first cutting
edge; the first blade insert is at least two-way indexable
such that the first blade insert includes at least the first
cutting edge and a second cutting edge; and the second
cutting edge extends along the inside edge formed be-
tween the first and second surface portions of the first
blade seat surface.
[0021] According to one or more of these embodi-
ments, the first blade insert comprises a low-friction coat-
ing on at least two opposing wear surfaces thereof.
[0022] According to one or more of these embodi-
ments, the first blade insert is at least four-way indexable
such that the first blade insert includes third and fourth
cutting edges, wherein the first blade insert may be re-
positioned such that any one of the first through fourth
cutting edges is disposed in an exposed working position
for shearing action during the shearing motion.
[0023] According to one or more of these embodi-
ments, the mounting surface of the first blade holder in-
cludes first and second segments that intersect each oth-
er along an outside edge that is less sharp than the first
cutting edge.
[0024] According to one or more of these embodi-
ments: the first blade insert is at least two-way indexable,
and includes first and second shearing wear surfaces on
first and second sides of the first blade insert, respec-
tively; the first side is opposite the second side; and the
first and second shearing wear surfaces each have a
low-friction coating.
[0025] According to one or more of these embodi-
ments, a front nose portion of one of the jaws includes a

detachable piercing tip that includes a bulging piercing
edge.
[0026] According to one or more of these embodi-
ments, the bulging piercing edge is round.
[0027] According to one or more of these embodi-
ments, the first jaw includes a first guide surface; and the
second jaw includes a guide blade that defines a second
guide surface that faces toward the second material-
processing surface feature such that a space is formed
between the second material-processing surface feature
and the second guide surface, wherein sufficient pivotal
movement of the at least one of the jaws would cause at
least a portion of the first jaw to move into the space, and
a lateral actuator that is configured to selectively move
the second guide blade relative to the second material-
processing surface feature so as change a lateral width
of the space.
[0028] According to one or more of these embodi-
ments: the first jaw body comprises a first main body and
a first detachable blade holder that is detachably mount-
ed to the first main body; the first detachable blade holder
comprises a first segment, a second segment that ex-
tends laterally away from the first segment in a direction
of the first blade insert, and a third segment that extends
laterally away from the first segment; the first and second
segments together define the first blade seat surface;
and the third segment at least partially covers a surface
of the first main body that faces the second jaw.
[0029] One or more non-limiting embodiments provide
a blade insert shaped and configured to be mounted to
a jaw of a material processor. The insert includes: an
insert body with first and second surfaces disposed on
opposite sides thereof; a first material-processing sur-
face feature; and a through hole extending from the first
surface to the second surface and forming a first wedge
surface, wherein the first wedge surface forms an angle
π with the first surface. According to various embodi-
ments, the angle π deviates from 90 degrees by (a) at
least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
and/or 35 degrees, (b) less than 50, 40, 35, 30, 29, 28,
27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13,
12, 11, 10, 9, 8, 7, 6, and/or 5 degrees, and/or (c) between
any two such values (e.g., between 1 and 50 degrees,
between 5 and 30 degrees, between 5 and 25 degrees,
between 5 and 20 degrees, between 5 and 15 degrees).
According to alternative embodiments, the angle π may
be 90 degrees.
[0030] According to one or more of these embodi-
ments, the first wedge surface is planar.
[0031] According to one or more of these embodi-
ments, the first wedge surface is not rotationally symmet-
ric.
[0032] According to one or more of these embodi-
ments, the angle π is less than 20, 15, and/or 10 degrees.
[0033] According to one or more of these embodi-
ments, the first material-processing surface feature in-
cludes a first cutting edge at an edge of the first surface.
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[0034] According to one or more of these embodi-
ments: the insert is at least two-way indexable; a second
cutting edge is disposed at an edge of one of the first and
second surfaces; and the hole forms a second wedge
surface, the second wedge surface forming an angle with
the first surface that deviates from 90 degrees by be-
tween 5 and 25 degrees.
[0035] According to one or more of these embodi-
ments, the first surface has a low-friction coating, and
wherein the second surface has a low-friction coating.
[0036] According to one or more of these embodi-
ments: the insert is at least four-way indexable; the sec-
ond cutting edge is disposed at an edge of the first sur-
face; the insert includes third and fourth cutting edges
disposed at edges of the second surface; and the hole
forms third and fourth wedge surfaces, wherein each of
the first, second, third, and fourth wedge surfaces form
angles with the first surface that deviate from 90 degrees
by between 5 and 25 degrees.
[0037] According to one or more of these embodi-
ments, in a cross-section taken in a plane that is parallel
to the first surface, a perimeter of the hole is rectangular,
"D" shaped, or takes any other suitable shape.
[0038] According to one or more of these embodi-
ments, at least a portion of the hole has the shape of a
rectangular pyramidal frustum.
[0039] According to one or more of these embodi-
ments, the through hole is not threaded.
[0040] According to one or more of these embodi-
ments, the insert does not include a threaded surface.
[0041] According to one or more of these embodi-
ments, the through hole is formed by water-jetting.
[0042] According to one or more of these embodi-
ments, at least one of the first and second surfaces of
the insert body has a low-friction coating.
[0043] According to one or more of these embodi-
ments, the first and second surfaces of the insert body
each have a low-friction coating.
[0044] One or more embodiments provide a material
processor that includes: a first jaw with a first material-
processing surface feature and a first guide surface; a
second jaw that includes a second material-processing
surface feature, and a guide blade that defines a second
guide surface that faces toward the second material-
processing surface feature such that a space is formed
between the second material-processing surface feature
and the second guide surface, wherein the first and sec-
ond jaws are pivotally connected to each other such that
at least one of the jaws is pivotally movable relative to
the other jaw, wherein sufficient pivotal motion of the at
least one of the jaws would cause at least a portion of
the first jaw to move into the space; a lateral actuator that
is configured to selectively move the second guide blade
relative to the second material-processing surface fea-
ture so as to change a lateral width of the space; and a
piston/cylinder operatively connected to the first and sec-
ond jaws and configured to pivotally drive the at least one
of the jaws relative to the other jaw.

[0045] According to one or more of these embodi-
ments, the lateral actuator includes a jackscrew that
threadingly engages a threaded portion of the second
jaw, the jackscrew being mounted to the guide blade such
that threaded rotation of the jackscrew relative to the sec-
ond jaw laterally moves the guide blade so as to change
the lateral width of the space.
[0046] According to one or more of these embodi-
ments, the lateral actuator may comprise a linear actuator
(e.g., a hydraulic linear actuator such as a hydraulic pis-
ton/cylinder).
[0047] According to one or more of these embodi-
ments, the processor includes a bolt that bolts the jack-
screw to the guide blade to mount the jackscrew to the
guide blade, wherein an axis of rotation of the bolt is
coaxial with an axis of rotation of the jackscrew.
[0048] According to one or more of these embodi-
ments, the lateral actuator is configured to change the
lateral width without detaching the guide blade from a
remainder of the second jaw.
[0049] According to one or more of these embodi-
ments, the lateral actuator is configured to be used to
unjam the material processor by enlarging the lateral
width if the first jaw becomes jammed in the space.
[0050] According to one or more of these embodi-
ments: the second jaw includes a jaw body and a guide
blade retainer body; the jaw body and guide blade retain-
er body are attached to each other via at least one thread-
ed fastener; and the guide blade is disposed at least par-
tially between the jaw body and guide blade retainer
body.
[0051] One or more embodiments provide a material
processor that includes: a first jaw; a second jaw that
includes a jaw body, a guide blade retainer body attached
to the jaw body via at least one threaded fastener, and
a guide blade mounted at least partially between the jaw
body and the guide blade retainer body, wherein the first
and second jaws are pivotally connected to each other
such that at least one of the jaws is pivotally movable
relative to the other jaw; and a piston/cylinder operatively
connected to the first and second jaws and configured
to pivotally drive the at least one of the jaws relative to
the other jaw.
[0052] According to one or more of these embodi-
ments: the first jaw includes a first material-processing
surface feature, the second jaw includes a second ma-
terial-processing surface feature, the second guide sur-
face faces toward the second material-processing sur-
face feature such that a space is formed between the
second material-processing surface feature and the sec-
ond guide surface, and sufficient pivotal motion of the at
least one of the jaws would cause at least a portion of
the first jaw to move into the space.
[0053] According to one or more of these embodi-
ments: the first jaw includes a first cutting edge, the sec-
ond jaw includes a second cutting edge, and sufficient
pivotal motion of the at least one of the jaws would cause
one of the cutting edges to move at least partially past
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the other of the cutting edges in a shearing manner.
[0054] According to one or more of these embodi-
ments, the first jaw has a first guide surface, the guide
blade defines a second guide surface, and the first guide
surface is positioned to slide relative to the second guide
surface during at least a portion of the pivotal motion.
[0055] According to one or more of these embodi-
ments, a recess is formed between the jaw body and the
guide blade retainer body, and wherein the guide blade
is at least partially disposed within the slot.
[0056] According to one or more of these embodi-
ments, the guide blade includes: a guide blade holder,
and a guide blade insert mounted to the guide blade hold-
er.
[0057] One or more embodiments provide a material
processor that includes: a first jaw that includes a main
body having blade holder seat surface, a detachable
blade holder detachably mounted to the blade holder seat
surface, the detachable blade holder including a blade
seat surface, and a detachable blade insert seated on
the blade seat surface and detachably mounted to the
blade holder, the blade insert having a first material-
processing surface feature; a second jaw with a second
material-processing surface feature, wherein the first and
second jaws are pivotally connected to each other such
that at least one of the jaws is pivotally movable relative
to the other jaw; and a piston/cylinder operatively con-
nected to the first and second jaws and configured to
pivotally drive the at least one of the jaws relative to the
other jaw.
[0058] According to one or more of these embodi-
ments, a surface of the blade holder stands out from an
adjacent surface of the main body in a direction of the
pivot axis.
[0059] According to one or more of these embodi-
ments, a surface of the blade insert stands out from an
adjacent surface of the blade holder in a direction of the
pivot axis.
[0060] According to one or more of these embodi-
ments, the detachable blade holder comprises a first seg-
ment, a second segment that extends laterally away from
the first segment in a direction of the first blade insert,
and a third segment that extends laterally away from the
first segment; the first and second segments together
define the blade seat surface; and the third segment com-
prises a jaw cover that at least partially covers a surface
of the main body that faces the second jaw.
[0061] According to one or more of these embodi-
ments, the second and third segments are substantially
parallel to each other.
[0062] According to one or more of these embodi-
ments, the first and second segments meet each other
at an angle y that is between 45 and 135 degrees.
[0063] According to one or more of these embodi-
ments, the first and third segments meet each other at
an angle x that is between 45 and 135 degrees.
[0064] According to one or more of these embodi-
ments, as viewed in cross-section, the detachable blade

holder has a Z shape.
[0065] According to one or more of these embodi-
ments, the second and third segments are offset from
each other in a direction of travel of the first jaw relative
to the second jaw.
[0066] One or more embodiments provide a blade
holder comprising first, second, and third segments, the
blade holder have a Z shape in cross-section, the first
segment forming a central part of the Z, the second and
third segments forming distal arms of the Z. The blade
holder is shaped and configured to detachably mount to
a blade holder seat of a jaw body of a material processing
shears. The first and second segments form a blade in-
sert seat surface that is shaped and configured to de-
tachably mount to and support a detachable blade insert
of the shears. The third segment comprises a jaw cover
that is shaped and configured to at least partially cover
a surface of the jaw body that faces an opposing jaw of
the shears when the blade holder is detachably mounted
to the jaw body.
[0067] According to one or more of these embodi-
ments, the second and third segments are substantially
parallel to each other.
[0068] According to one or more of these embodi-
ments, the first and second segments meet each other
at an angle y that is between 45 and 135 degrees.
[0069] According to one or more of these embodi-
ments, the first and third segments meet each other at
an angle x that is between 45 and 135 degrees.
[0070] Other preferable features of the present inven-
tion may include one, or more, of the following:
[0071] A wedge block shaped and configured to mount
a blade insert to a jaw of a material processor, the wedge
block comprising:

a threaded portion that is shaped and configured to
engage a threaded fastener so as to mount the blade
insert to the jaw; and
a wedge surface that forms an acute, non-zero angle
with an axis of the threaded portion,
wherein the wedge block is shaped and configured
to extend into a through hole of the blade insert with
the threaded portion engaging the threaded fastener
so as to mount the blade insert to the jaw of the ma-
terial processor,
wherein the wedge surface is shaped and configured
to engage a corresponding wedge surface of a struc-
ture other than the wedge block such that upon tight-
ening of the threaded fastener relative to the wedge
block, the threaded fastener would apply a force to
the wedge block in a force-applying direction of the
threaded fastener such that (1) a force would urge
the blade insert into engagement with the jaw in the
force-applying direction, and (2) a force would urge
the blade insert into engagement with the jaw in a
direction different from the force-applying direction.

[0072] A wedge block wherein the acute, non-zero an-
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gle is less than 25 degrees.
[0073] A wedge block wherein the acute, non-zero an-
gle is less than 15 degrees.
[0074] A wedge block wherein the wedge surface is
planar.
[0075] A wedge block wherein the corresponding
wedge surface of the structure other than the wedge
block comprises a corresponding wedge surface of the
jaw.
[0076] A wedge block wherein the corresponding
wedge surface of the structure other than the wedge
block comprises a wedge surface of the through hole of
the blade insert.
[0077] A wedge block in combination with the blade
insert.
[0078] The combination of wedge block and blade in-
sert further comprising the threaded fastener.
[0079] The combination of wedge block and blade in-
sert with a threaded fastener.
[0080] A wedge block comprising a shank portion that
has a width W and is shaped and configured to engage
a portion of the through hole of the blade insert, a surface
of the shank portion being parallel to the axis of the
threaded portion;

the wedge block has a head that has a maximum
width H, and is shaped and configured to engage a
portion of the through hole of the blade insert;
the head is enlarged relative to the shank portion;
and
the width H exceeds the width W by less than 50%.

[0081] A blade insert shaped and configured to be
mounted to a jaw of a material processor by a wedge
block, the insert having:

an insert body with first and second surfaces dis-
posed on opposite sides thereof;
a first material-processing surface feature; and
a through hole extending from the first surface to the
second,
wherein the blade insert is shaped and configured
to be mounted to the jaw by the wedge block extend-
ing into the through hole, the wedge block having a
threaded portion and a wedge surface, the wedge
surface being shaped and configured to engage a
corresponding wedge surface of a structure other
than the wedge block such that upon threaded en-
gagement and tightening of a threaded fastener rel-
ative to the threaded portion of the wedge block, (1)
a force would urge the blade insert into engagement
with the jaw in a force-applying direction of the fas-
tener, and (2) a force would urge, via the wedge sur-
face, the blade insert into engagement with the jaw
in a direction different from the force-applying direc-
tion.

[0082] A blade insert wherein the through hole com-

prises first and second hole surfaces that each taper in-
wardly as they progress toward a middle of the through
hole.
[0083] A blade insert wherein the first and second hole
surfaces meet in the middle of the through hole.
[0084] A blade insert wherein, as viewed in a cross-
section taken along a centerline axis of the through hole,
the first and second hole surfaces each form a non-zero
angle ε with the centerline axis.
[0085] A blade insert wherein the angle ε is less than
40 degrees.
[0086] A blade insert wherein the angle ε is less than
25 degrees.
[0087] A blade insert wherein the first and second hole
surfaces extend toward the middle of the through hole
from the first and second surfaces, respectively, of the
blade insert.
[0088] A blade insert wherein the through hole com-
prises first and second frustum shapes that each taper
inwardly as they progress toward a middle of the through
hole.
[0089] A blade insert wherein the frustum shapes com-
prise pyramidal frustums.
[0090] A blade insert wherein the frustum shapes com-
prise conical frustums.
[0091] A blade insert wherein the first and second frus-
tum shapes extend inwardly from the first and second
surfaces, respectively, of the blade insert.
[0092] A blade insert wherein, as viewed in a cross-
section taken along a centerline axis of the through hole,
the first and second frustum shapes each form a non-
zero angle ε with the centerline axis.
[0093] A blade insert wherein the angle ε is less than
40 degrees.
[0094] A blade insert wherein the angle ε is less than
25 degrees.
[0095] A blade insert wherein the frustum shapes meet
each other at a middle of the through hole.
[0096] A blade insert wherein the through hole com-
prises a central surface portion that is parallel to a cen-
terline axis of the through hole, and has first and second
axial ends.
[0097] A blade insert wherein the first frustum meets
the first axial end of the central surface portion, and the
second frustum meets the second axial end of the central
surface portion.
[0098] A blade insert wherein the central surface por-
tion is cylindrically shaped and the first and second frus-
tum shapes comprise first and second conical frustums.
[0099] A blade insert wherein the corresponding
wedge surface of the structure other than the wedge
block comprises a corresponding wedge surface of the
jaw.
[0100] A blade insert wherein the corresponding
wedge surface of the jaw comprises a surface of a blade
holder of the jaw.
[0101] A blade insert wherein the corresponding
wedge surface of the structure other than the wedge
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block comprises a wedge surface of the through hole of
the blade insert.
[0102] A blade insert wherein the wedge surface of the
through hole of the blade insert forms a non-zero angle
ε with an axis of the through hole.
[0103] A blade insert wherein the angle ε is less than
or equal to 25 degrees.
[0104] A blade insert wherein a portion of a surface of
the through hole is parallel to the centerline axis of the
through hole.
[0105] A blade insert wherein a maximum width of the
through hole exceeds a minimum width of the through
hole by less than 50%.
[0106] A combination of blade insert and fastener
wherein the threaded fastener comprises a bolt having
a shank, wherein a minimum width W of the through hole
of the blade insert exceeds an outside diameter of the
shank by at least 5%.
[0107] An indexable blade insert shaped and config-
ured to be mounted to a jaw of a material processor, the
insert having:

an insert body with first and second surfaces dis-
posed on opposite sides thereof;
a first cutting edge disposed at an edge of the first
surface;
a second cutting edge disposed at an edge of the
second surface; and
a through hole extending from the first surface to the
second surface,
wherein the through hole comprises first and second
frustum shapes that each taper inwardly as they
progress toward a middle of the through hole, where-
in the frustum shapes cumulatively occupy more
than 60% of an axial length of the through hole.

[0108] A blade insert wherein the frustum shapes cu-
mulatively occupy more than 95% of an axial length of
the through hole.
[0109] A blade insert wherein the frustum shapes meet
each other at a middle of the through hole.
[0110] A blade insert wherein the frustum shapes com-
prise pyramidal frustums.
[0111] A blade insert wherein the frustum shapes com-
prise conical frustums.
[0112] A blade insert wherein the first and second frus-
tum shapes meet the first and second surfaces, respec-
tively, of the insert body.
[0113] A blade insert wherein, as viewed in a cross-
section taken along a centerline axis of the through hole,
the first and second frustum shapes each form a non-
zero angle ε with the centerline axis.
[0114] A blade insert wherein the angle ε is less than
40 degrees.
[0115] A blade insert wherein the angle ε is less than
25 degrees.
[0116] A blade insert wherein the angle ε is less than
15 degrees.

[0117] A blade insert wherein the blade insert is
shaped and configured to be mounted to the jaw by a
wedge block extending into the through hole, the wedge
block having a threaded portion and a wedge surface,
the wedge surface being shaped and configured to en-
gage a corresponding wedge surface of a structure other
than the wedge block such that upon threaded engage-
ment and tightening of a threaded fastener relative to the
threaded portion of the wedge block, (1) a force would
urge the blade insert into engagement with the jaw in a
force-applying direction of the fastener, and (2) a force
would urge, via the wedge surface, the blade insert into
engagement with the jaw in a direction different from the
force-applying direction.
[0118] A blade insert which is at least four way index-
able,

the blade insert comprises a third cutting edge dis-
posed at an edge of the first surface, and
the blade insert comprises a fourth cutting edge dis-
posed at an edge of the second surface.

[0119] An indexable blade insert shaped and config-
ured to be mounted to a jaw of a material processor, the
insert having:

an insert body with first and second surfaces dis-
posed on opposite sides thereof;
a first cutting edge disposed at an edge of the first
surface;
a second cutting edge disposed at an edge of the
second surface; and
a through hole extending from the first surface to the
second surface, the through hole comprising
first and second frustum shapes that each taper in-
wardly as they progress toward a middle of the
through hole, and
a central surface portion that is parallel to a centerline
axis of the through hole and has first and second
axial ends,
wherein, as viewed in a cross-section taken along a
centerline axis of the through hole, the first and sec-
ond frustum shapes each form a non-zero angle ε
with the centerline axis,
wherein the angle ε is less than 40 degrees.

[0120] A blade insert wherein the angle ε is less than
25 degrees.
[0121] A blade insert wherein the angle ε is less than
15 degrees.
[0122] A blade insert wherein the first frustum shape
meets the first axial end of the central surface portion,
and the second frustum shape meets the second axial
end of the central surface portion.
[0123] A blade insert wherein:

the central surface portion is cylindrically shaped,
and
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the first and second frustums comprise first and sec-
ond conical frustums.

[0124] The blade insert of claim 110, wherein:

the blade insert is at least four way indexable,
the blade insert comprises a third cutting edge dis-
posed at an edge of the first surface, and
the blade insert comprises a fourth cutting edge dis-
posed at an edge of the second surface.

[0125] A blade insert wherein the blade insert is
shaped and configured to be mounted to the jaw by a
wedge block extending into the through hole, the wedge
block having a threaded portion and a wedge surface,
the wedge surface being shaped and configured to en-
gage a corresponding wedge surface of a structure other
than the wedge block such that upon threaded engage-
ment and tightening of a threaded fastener relative to the
threaded portion of the wedge block, (1) a force would
urge the blade insert into engagement with the jaw in a
force-applying direction of the fastener, and (2) a force
would urge, via the wedge surface, the blade insert into
engagement with the jaw in a direction different from the
force-applying direction.
[0126] One or more of these and/or other aspects of
various embodiments of the present invention, as well
as the methods of operation and functions of the related
elements of structure and the combination of parts and
economies of manufacture, will become more apparent
upon consideration of the following description and the
appended claims with reference to the accompanying
drawings, all of which form a part of this specification,
wherein like reference numerals designate correspond-
ing parts in the various figures. In one embodiment, the
structural components illustrated herein are drawn to
scale. It is to be expressly understood, however, that the
drawings are for the purpose of illustration and descrip-
tion only and are not intended as a definition of the limits
of the invention. In addition, it should be appreciated that
structural features shown or described in any one em-
bodiment herein can be used in other embodiments as
well. As used in the specification and in the claims, the
singular form of "a", "an", and "the" include plural refer-
ents unless the context clearly dictates otherwise.
[0127] All closed-ended (e.g., between A and B) and
open-ended (greater than C) ranges of values disclosed
herein explicitly include all ranges that fall within or nest
within such ranges. For example, a disclosed range of
1-10 is understood as also disclosing, among other
ranged, 2-10, 1-9, 3-9, etc. Similarly, where multiple pa-
rameters (e.g., parameter A, parameter B) are separately
disclosed as having ranges, the embodiments disclosed
herein explicitly include embodiments that combine any
value within the disclosed range of one parameter (e.g.,
parameter A) with any value within the disclosed range
of any other parameter (e.g., parameter B).

BRIEF DESCRIPTION OF THE DRAWINGS

[0128] For a better understanding of various embodi-
ments as well as other objects and further features there-
of, reference is made to the following description which
is to be used in conjunction with the accompanying draw-
ings, where:

FIG. 1 is a front perspective view of a right lateral
side of a shears according to one or more embodi-
ments.
FIG. 2 is a front perspective view of a left lateral side
of the shears of FIG. 1.
FIGS. 3 and 4 are partial exploded views of the front
portion of the shears of FIG. 1.
FIG. 5 is a partial cross-sectional view of the shears
of FIG. 1, taken along the line 5-5 in FIG. 1.
FIG. 6 is a partial cross-sectional view of the shears
of FIG. 1, taken along the line 6-6 in FIG. 1.
FIGS. 7-8 are a partial front perspective views of an
upper jaw of the shears of FIG. 1.
FIGS. 9-10 are partial perspective views of a shears
according to an alternative embodiment with a fang-
toothed piercing tip.
FIG. 11 is a partial perspective view of a shears ac-
cording to an alternative embodiment with a laterally
toothed piercing tip.
FIG. 12 is a partial perspective view of a shears ac-
cording to an alternative embodiment with laterally-
offset, skewed, piercing tip.
FIG. 13 is a partial, perspective upper view of a lower
jaw of the shears of FIG. 1.
FIG. 14 is a partially cut-away/cross-sectional view
of the lower jaw of the shears of FIG. 1.
FIG. 15 is a partial right-side perspective view of an
upper jaw of a shears according to an alternative
embodiment.
FIG. 16 is a partial right-side perspective view of an
upper jaw of a shears according to an alternative
embodiment.
FIG. 17 is a partial right-side perspective view of an
upper jaw of a shears according to an alternative
embodiment.
FIG. 18 is a cross-sectional view of the upper jaw of
the shears of FIG. 17.
FIG. 19 is a partial right-side perspective view of an
upper jaw of a shears according to an alternative
embodiment.
FIG. 20 is a partially-cutaway view of the nose portion
of the upper jaw of the shears of FIG. 1, taken along
the line 20-20 in FIG. 1.
FIG. 21 is a partial perspective view of a main upper
jaw body of the shears in FIG. 1.
FIGS. 22-23 are partial perspective views of a lower
jaw of a shears according to an alternative embodi-
ment.
FIGS. 24-25 are partial perspective views of a lower
jaw of a shears according to an alternative embodi-
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ment.
FIG. 26 is a perspective view of an alternative em-
bodiment of a material processor.
FIG. 27 is a detail view of the material processor in
FIG. 26.
FIG. 28 is a partial perspective view of an upper jaw
of a shears according to an alternative embodiment.
FIG. 29 is a partially exploded perspective view of
the upper jaw of FIG. 28.
FIG. 30 is a partial cross-sectional view of the upper
jaw in FIG. 28, taken along the line 30-30 in FIG. 28.
FIG. 31 is a partial perspective view of the upper jaw
in FIG. 28.
FIG. 32 is a partial perspective view of a lower jaw
of the shears in FIG. 28.
FIGS. 33-35 illustrate alternative wedge blocks that
may be used in connection with shears described
herein.
FIGS. 36-43 illustrate alternative wedge blocks and
blade inserts that may be used in connection with
the shears described herein.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0129] FIGS. 1-8, 13-14, and 20-21 illustrate a shears
100 according to one or more embodiments. As shown
in FIGS. 1-2, the shears 100 include an upper, movable
jaw 110 and a lower, fixed jaw 120.
[0130] As shown in FIGS. 1-2, the lower jaw 120 is
rigidly mounted to a stick/frame 130 with a mounting
bracket 140 that is configured to mount the shears 100
to a construction vehicle (e.g., the boom of an excavator,
back hoe, etc.). For example, such a construction vehicle
may be comprise excavating or earth-moving excavation
equipment such as that made by Caterpillar, Komatsu,
Hitachi, Kobelco, etc.
[0131] The jaws 110, 120 pivotally connect to each oth-
er at a laterally-extending pivot axis 145 such that at least
one of the jaws 110, 120 is pivotally movable relative to
the other jaw 110, 120. In the illustrated embodiments,
the upper jaw 110 is movable relative to the lower fixed
jaw 120 and stick 130. However, according to alternative
embodiments, both jaws 110, 120 are movable relative
to each other and a construction vehicle to which the
shears 100 is attached (e.g., universal processing
shears).
[0132] The pivotal connection between the jaws 110,
120 may be formed by any suitable structure (e.g., an
axle and bearings, the pivotal connection disclosed in
U.S. Patent Nos. 8,146,256 or 8,104,384 or U.S. Patent
Application Publication No. 2008/0028619).
[0133] As shown in FIG. 2, a hydraulic piston/cylinder
150 operatively connects to the first and second jaws
110, 120 and is configured to pivotally drive the upper
jaw 110 relative to the lower jaw 120 in a shearing motion
to open and close the shears 100. FIGS. 1 and 2 illustrate
the shears 100 in an open position. While the illustrated

shears 100 use a hydraulic piston/cylinder 150 to drive
the shearing motion of the jaws 110, 120, any other suit-
able actuator may alternatively be used without deviating
from the scope of various embodiments (e.g., pneumatic
piston/cylinder, linear or rotational actuator, etc.).
[0134] Hereinafter, the upper jaw 110 is described with
reference to FIGS. 1, 3, 5, and 6. The upper jaw 110
includes a main upper jaw body 200 and detachable pri-
mary and secondary blade holders 210, 220. As shown
in FIGS. 3, 5-6, and 21, the main upper jaw body 200
includes a blade holder seat surface 200a that mates
with and abuts correspondingly shaped mounting surfac-
es 210a, 220a of the blade holders 210, 220, respectively.
[0135] As shown in FIGS. 3 or 6, each blade holder
210, 220 includes a vertical segment 210b, 220b that is
generally perpendicular to the pivot axis 145, and a hor-
izontal segment 210c, 220c that is generally parallel to
the pivot axis 145. The segments 210b, 220b and seg-
ments 210b, 220b, respectively, intersect each other at
an angle to form a generally "L" or angular shaped cross-
section. As shown in FIGS. 3 or 6, an outside edge 210d,
220d is formed in the mounting surface 210a, 220a of
the upper blade holders 210, 220 along the intersection
between portions of the mounting surface 210a, 220a
that extend along the vertical and horizontal segments
(e.g., portions) 210b, 210c, 220b, 220c of the upper blade
holders 210, 220. The edge 210d, 220d mates with a
corresponding inside edge 200b, 200c in the main upper
jaw body 200. The edges 210d, 220d, 200b, 200c are
chamfered or rounded so as to reduce stress concentra-
tions at the edges during operation of the shears 100.
The rounded edge 200c is best illustrated in FIG. 21.
[0136] While the illustrated blade holders 210, 220
generally form an "L" shape (as viewed from a longitudi-
nal end and/or in cross-section (e.g., as shown in FIG.
6)), any other suitable shape could alternatively be used
(e.g., a flat shape, an "L" shape in which the arms of the
"L" form an acute or obtuse angle, a "Z" shape in which
the respective angles between the arms are acute, ob-
tuse, and/or 90 degrees (e.g., as described in greater
detail below with respect to the shears 1200)).
[0137] As shown in FIG. 6, the upper jaw 110 includes
detachable primary and secondary blades inserts 230,
240. As shown in FIGS. 3 and 5-6, the blade holders 210,
220 include "L" shaped blade insert seat surfaces 210f,
220f that mate with and abut corresponding "L" shaped
mounting surfaces 230a, 240a of the blade inserts 230,
240, respectively. An outside edge 230b, 240b is formed
in the mounting surfaces 230a, 240a along the intersec-
tion of the two sides of the "L" shape. The edges 230b,
240b mate with and abut corresponding edges 210g,
220g in the main upper jaw body 200.
[0138] According to various embodiments, the blade
inserts 230, 240 are two- or four-way indexable such that
the edges 230b, 240b define blade shearing edges that
are in storage/non-used positions. As shown in FIG. 1,
the blade inserts 230, 240 include exposed shearing edg-
es 230c, 240c defined by exposed edges of the inserts
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230, 240. The blade inserts 230, 240 may be indexed in
the manner described in U.S. Patent No. 5,992,023 so
as to switch out a used/dull cutting edge 230c, 240c for
a fresh (e.g., sharper or less dull) cutting edge 230b,
240b. According to various embodiments, the inserts
230, 240 are 4-way indexable relative to their initial blade
holders 220, 230. According to alternative embodiments,
4-way indexability requires moving the blade insert 230,
240 to a different position on the shears (e.g., from pri-
mary to secondary position, from the upper jaw to the
lower jaw, or vice-versa), ex described in U.S. Patent No.
5,992,023.
[0139] As shown in FIG. 6, the abutting edges 200c,
220d (as well as edges 200b, 210d) between the blade
holders 220, 210 and main upper jaw body 200 are more
rounded, blunted, dull (less sharp), and/or chamfered
than the abutting edges 240b, 220g (as well as edges
230b, 210g) between the blade holders 220, 210 and the
blade inserts 230, 240. According to various non-limiting
embodiments, the dull/blunted/rounded interfaces be-
tween the blade holders 210, 220 and the main upper
jaw body 200 help to avoid stress concentrations along
these edges. Conversely, according to various embodi-
ments, the sharper interfaces between the blade inserts
230, 240 and the blade holders 210, 220 facilitate sharper
cutting edges 240b, 240c, 230b, 230c, which helps to
more effectively cut/shear workpieces when such edges
240b, 240c, 230b, 230c are in a working/exposed posi-
tion, as is the case for the edges 230c, 240c shown in
FIG. 1.
[0140] In one or more embodiments in which the edges
200c, 210d, 220d, 240b, 240c, 230b, 230c are rounded,
a radius of curvature α (imperceptible in FIG. 6) of the
blade inserts’ edges 240b, 240c, 230b, 230c is smaller
than a radius of curvature β of the mating edges 200c,
210d, 220d between the blade holders 210, 220 and the
main upper jaw body 200. According to various embod-
iments, a ratio of β:α is (a) at least 2, 3, 4, 5, 6, 7, 8, 9,
10, 15, 20, 30, 40, and/or 100, (b) less than 1000, 500,
250, 100, 50, 25, and/or (c) between any two such upper
or lower values.
[0141] According to various embodiments, the blade
inserts 230, 240, 530, 540, 810 are manufactured from
hardened materials (e.g., hardened steel, exotic materi-
als), and may be cut from bar stock. According to various
embodiments, the manufacture of the inserts 230, 240,
530, 540, 810 (1) does not rely on contact-based sub-
tractive machining (e.g., metal-to-metal grinding, milling,
drilling, turning, machining), and instead (2) involves only
non-contact-based material removal (e.g., waterjet cut-
ting, EDM) to form the ends of bar stock into the overall
shape of the insert and to form the holes 330. According
to various embodiments, none of the surfaces/holes of
the inserts 230, 240, 530, 540, 810 are threaded, which
can simplify manufacture, particularly where hardened
materials are used and such threading would be more
difficult. According to other embodiments, however, the
inserts include threaded holes or other surfaces.

[0142] Hereinafter, a wedge block blade mounting sys-
tem is described with reference to FIGS. 3 and 6. The
blade insert 240 detachably mounts to the blade holder
220 and upper main jaw body 200 via a plurality of wedge
blocks 300 and threaded fasteners 310 (e.g., nuts, bolts).
As shown in FIG. 6, the wedge block 300 extends into a
laterally-extending through hole 330 in the blade insert
240 and a laterally-extending hole 340 in the blade holder
220. The fastener 310 extends into a laterally extending
through-hole 350 in the jaw body 200. An externally
threaded portion 310a of the fastener 310 threadingly
engages a mating internally threaded portion 300a of the
wedge block 300. In the illustrated embodiment, the fas-
tener 310 is a bolt 310, so the portion 310a is externally
threaded, while the portion 300a is internally threaded.
However, according to alternative embodiments, thread-
ed fastener is a nut, such that the portion 310a is internally
threaded and the portion 300a is externally threaded.
[0143] As shown in FIG. 6, the wedge block 300 has
a wedge surface 300b that slidingly engages a wedge
surface 330a formed by the hole 330 of the blade insert
240. The wedge block 300 also has a wedge surface
300c that slidingly engages a wedge surface 340a
formed by the hole 340 of the blade holder 220. In the
illustrated embodiment, all of the wedge surfaces 300b,
300c, 330a, 340a are angled/skewed (e.g., via acute an-
gles) relative to a laterally-extending axis 370 of rotation
and movement of the fastener 310. However, according
to various alternative embodiments one or more of the
wedge surfaces 300b, 300c, 330a, 340a (but preferably
not all of them) can be parallel to the axis 370. According
to various embodiments, the axes 145, 370 are parallel
to each other.
[0144] In the illustrated embodiment, the wedge sur-
faces 330a, 340a are formed by holes 330, 340. Howev-
er, according to alternative embodiments, the wedge sur-
faces 330a, 340a may be formed by other parts of their
respective structures (e.g., side surfaces, receptacles,
slots, etc.).
[0145] When the fastener 310 is tightened, it draws the
wedge block 300 laterally toward the fastener 310 along
the longitudinal/rotational axis of the fastener 310, which
directly draws both the blade insert 240 and the blade
holder 220 laterally toward the upper jaw body 200 along
a laterally-extending force-applying direction (i.e., along
the longitudinal/rotational axis of the fasteners 310). This
causes the vertically extending portions of the seat sur-
faces 220f, 240a and 200a, 220a to tightly seat against
each other. This tightening also causes the wedge sur-
faces 300b, 300c, 330a, 340a to push the blade insert
240 upwardly relative to the blade holder 220, which
causes the upper horizontally-extending portions of the
seat surfaces 220f, 240a to tightly seat against each other
in a vertical direction that is angled relative to (e.g., per-
pendicular to) the lateral, direct seat force direction of the
fastener 310. Thus, according to various embodiments,
components of the resulting force exerted on the insert
240 by the wedge block 300 extend in directions parallel
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and perpendicular to the longitudinal/rotational axis of
the fastener 310 (i.e., the laterally-extending force-apply-
ing direction of the fastener 310). The slight angles of
one or more of the wedge surfaces 300b, 300c, 330a,
340a causes the lateral seating force of the fastener 310
to be amplified in this vertical component direction so that
a vertical seating force between the blade insert 240 and
blade holder 220 is significantly larger than the lateral
direct seating force. According to various embodiments,
a ratio of the vertical seating force to the lateral seating
force is (a) at least 1.5:1, 2:1, 3:1, 4:1, 5:1, 6:1 and/or
10:1, (b) less than 100:1, 50:1, 40:1, 30:1, 20:1, and/or
10:1, and/or (c) between any two such ratios. As a result,
the wedge block 300 tightly seats the mounting surface
240a of the blade holder 240 against the seat surface
220f of the blade holder 220, both in the lateral/horizontal
direction and the vertical direction. According to various
non-limiting embodiments, use of the wedge block 300
and its force-amplification reduces a required tightening
torque/force for the fasteners 310 to secure the blade
inserts to the jaws.
[0146] According to various embodiments, the lateral
seating force applied by each of the wedge blocks 300
to the blade inserts is less than 50,000, 40,000, 35,000,
30,000, and/or 25,000 lbs. Despite this low lateral seating
force, a high vertical seating force is provided, which firm-
ly seats the blade inserts against the jaws.
[0147] As shown in FIG. 6, according to various em-
bodiments, the wedge surfaces 300b, 300c form a non-
zero angle m with each other. If the wedge surface(s)
300b are curved (e.g., if the cross-sectional shape of the
wedge block 300 is oval-shaped in a plane that is per-
pendicular to the axis 370 when the fastener 310 is
threaded into the wedge block 300 as shown in FIG. 6),
then the angle m is measured in any plane that includes
the central axis of the threaded hole 300a (which is col-
linear with the axis 370 of rotation of the attached mating
fastener 310). According to various embodiments, the
angle m is (a) at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, and/or 40 de-
grees, (b) less than 90, 80, 70, 60, 50, 40, 35, 30, 25,
and/or 20 degrees, and/or (c) between any two such val-
ues. As the angle m decreases, the ratio of the vertical
seating force to the lateral seating force increases. Ac-
cordingly, the angle m can be tailored to provide the de-
sired combination of vertical and horizontal seating forc-
es.
[0148] As shown in FIG. 6, each through hole 330 ex-
tends from one lateral surface 240d of the insert 240
through to an opposite lateral surface 240a. According
to various embodiments, the surfaces 240a, 240d are
planar, parallel, and configured to be perpendicular to
the axis 370. According to various embodiments, each
wedge surface 300b, 300c, 330a, 340a forms an angle
with the axis 370 that is © m. For example, as shown in
FIG. 6, the surface 330a forms an angle π with the sur-
faces 240a, 240d that deviates from a right angle (90

degrees) by © m. The angle π will be obtuse or acute,
depending on whether (1) it is measured through the ma-
terial of the insert 240, and (2) it is measured relative to
the surface 240a or 240d. As shown in FIG. 6, the angle
π is being measured through the material of the insert
240 and relative to the surface 240d immediately adja-
cent to the surface 330a, so the angle π is obtuse. Ac-
cording to various embodiments, the angle π deviates
from 90 degrees by (a) at least 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, and/or 35 degrees, (b) less than
50, 40, 35, 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19,
18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, and/or 5
degrees, and/or (c) between any two such values (e.g.,
between 1 and 35 degrees, between 5 and 30 degrees,
between 5 and 25 degrees, between 5 and 20 degrees,
between 5 and 15 degrees).
[0149] According to alternative embodiments in which
the camming action of the wedge surfaces 330a,300b
are not used to generate force in a direction different than
the force applying direction of the bolt 350 (i.e., a direction
different than along the axis 370), the angle π may be 90
degrees. In such embodiments, the camming interaction
between the wedge surfaces 340a, 300c provides the
force that urges the blade insert 240 in the direction dif-
ferent than along the axis 370 in the force-applying di-
rection of the fastener 310. An example of such an em-
bodiment is illustrated in FIG. 43, as described below.
[0150] In a cross-section of the insert 240 that is taken
in a plane that is perpendicular to the axis 370 (which
represents an axis of the hole 330) and/or parallel to the
surface 240a or 240d, a perimeter of the hole 330 is rec-
tangular. The rectangular perimeter may have angled
corners, convexly rounded corners (as shown), concave-
ly depressed corners (e.g., forming an octagon shape in
which every other side is concave), chamfered corners,
etc.. Alternatively, the perimeter of the hole 330 may be
any other suitable shape (e.g., "D" shaped, oval-shaped,
circular). As shown in FIG. 6, the rectangular shape may
have corners that are curved, chamfered, rounded, or
otherwise not exactly pointed while still being rectangu-
lar. According to various embodiments, the rectangular
shape is square shaped. A square shaped perimeter may
facilitate the use of a correspondingly shaped square
wedge block 300 that may be inserted into the hole 330
in any of 4 rotational positions (each offset by 90 degrees
from an adjacent rotational position). As a result, the hole
330 may have the general shape of two topless/truncat-
ed, rectangular (e.g., square) pyramids (i.e., rectangular
pyramidal frustums) that each taper inwardly as they
progress from their respective surfaces 240d, 240a to-
ward a middle of the hole 330 where the meet each other.
According to various alternative embodiments, the frus-
tums do not meet each other, and are instead separated
by a central surface portion whose surface is parallel to
a centerline axis of the hole 330.
[0151] A cross-sectional shape of the wedge block 300
(i.e., taken in a plane that is perpendicular to the central
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axis of the block 300 (e.g., in a plane that is perpendicular
to an axis of the threaded hole 300a)), the wedge block
300 may have the same shape as the perimeter of the
mating hole 330. Thus, the above-descriptions of the
shape of the hole 330 applies equally to the shape of the
wedge block 300 according to various embodiments.
[0152] FIGS. 33-35 illustrate alternative wedge blocks
300’, 300", 300- that may replace the above-described
wedge block 300. As shown in FIG. 33, the wedge block
300’ is similar to the wedge block 300, except that a partial
conic shape is removed from two opposing sides (as
compared to the wedge block 300). As shown in FIG. 34,
the wedge block 300" is similar to the wedge block 300,
except that two of the opposing sides are bowed/convex.
Alternatively, opposing sides could be concave (e.g., as
shown in FIG. 33), or some sides could be convex while
other sides are concave. FIG. 35 illustrates an alternative
wedge block 300’" that forms a truncated hexagonal pyr-
amid shape (e.g., to provide 6-way indexability). Alterna-
tively, the wedge block may form a regular, simple, equi-
angular polygon with integer n sides (where 2<n<50)
(e.g., a triangle, a pentagon, an octagon, a septagon, an
octagon, a nonagon, a decagon), that is n-way indexable.
According to various embodiments, relative to the em-
bodiment illustrated in FIG. 6, the mating hole 330 in the
insert 240 and mating hole 340 in the blade holder 220
would be commensurately shaped to match that of the
wedge block (e.g., the wedge blocks 300, 300’, 300",
300- or any of the above-discussed alternative wedge
blocks).
[0153] According to various embodiments, the cross-
sectional shape of the wedge block 300 and the mating
hole 330 in the insert 240 and/or mating hole 340 in the
blade holder 220 are non-circular so that the wedge block
300 is discouraged from spinning when the mating
threaded fastener 310 is threaded into or out of the
threaded hole 300a of the wedge block 300. According
to other embodiments (e.g., as shown in FIGS. 38 and
41, discussed below), a portion of the wedge block that
contacts the blade insert is rotationally symmetrical, while
a portion of the wedge block that contacts the jaw or blade
insert remains non-rotationally symmetrical so as to dis-
courage rotation of the wedge block during use.
[0154] According to various alternative embodiments,
the wedge block 300 may have any shape that provides
first and second wedge surfaces (flat or curved) on op-
posite sides of the wedge block 300, respectively and
the mating hole 330 in the insert 240 and hole 340 in the
blade holder 220 would each have a surface that matches
and mates with the first and second wedge surfaces, re-
spectively.
[0155] According to embodiments that are not index-
able by switching the relative positions of the surfaces
240d and 240a, the hole 330 may have the general shape
of a single topless/truncated, rectangular (e.g., square)
pyramid (i.e., pyramidal frustum). Such embodiments
may be 2-way indexable by rotating the insert 240 180
degrees in a plane of the surface 240d.

[0156] According to various embodiments, two oppos-
ing side surfaces of the rectangular pyramidal frustum
shape of the hole 330 are tapered because they form
wedge surfaces. However, the other two side surfaces
can deviate from the pyramid shape, for example if they
are not used as wedge surfaces. In such embodiments,
the those non-wedge side surfaces of the hole 330 may
be parallel to the axis 370/perpendicular to the surface
240d (i.e., not tapered/skewed). In such alternative em-
bodiments, the perimeter of the hole 330, as seen in a
cross-section taken parallel to the surface 240d (i.e., per-
pendicular to the axis 370), may remain rectangular.
[0157] The above description of the wedge surface
330a of the insert 240 should be understood to apply
equally to the three additional wedge surfaces that are
formed by the hole 330 (and other similar holes in the
inserts) to accommodate 4 way indexability of the insert
240, as shown in FIG. 6.
[0158] According to various embodiments, the inserts
may be 8-way indexable, for example if the insert is
square or diamond-shaped.
[0159] According to various embodiments, the wedge
surface 300b, 300c, 330a, 340a are planar and their edg-
es curve smoothly into other surfaces. According to var-
ious alternative embodiments, the wedge surface 300b,
300c, 330a, 340a are curved, but are not rotationally sym-
metric relative to the axis 370. Thus, the wedge surface
300b, 300c, 330a, 340a discourage or prevent the wedge
block 300 from rotating relative to the insert 240 if the
surfaces 300b, 330a are seated against each other.
[0160] In the illustrated embodiment, three wedge
blocks 300 are used to detachably mount the blade insert
240 to the blade holder 220 and/or jaw 110. However,
greater or fewer wedge blocks 300 could alternatively be
used without deviating from the present invention. For
example, additional spaced wedge blocks 300 could be
used for a longer blade insert 240.
[0161] In the illustrated embodiment, one fastener 310
is used for each wedge block 300. However, according
to alternative embodiments, multiple fasteners 310 and
associated holes 300a are used for each wedge block
(e.g., for wedge blocks that are elongated (e.g., rectan-
gular as viewed from the lateral side of the shears 100)
rather than generally square, as is the case for the illus-
trated wedge-blocks 300.
[0162] In the illustrated embodiment, in addition to
mounting the blade insert 240 to the blade holder 220,
the wedge blocks 300 and fasteners 310 detachably
mount the blade holder 220 to the upper main body 200.
However, according to alternative embodiments, the
blade holder 220 may detachably mount to the upper
main body 200 separately from the blade insert 240. For
example, additional wedge blocks and fasteners that are
similar or identical to the wedge blocks 300 and fasteners
310 may be used to firmly seat the blade holder 220
against the upper main body 200 in the same manner as
the above-discussed wedge blocks 300 and fasteners
310 firmly seat the blade insert 240 against the blade
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holder 220. Alternatively, as shown in FIG. 15, the blade
holders 220’, 210’ may be directly bolted to an upper
main body 200’ via bolts 400. Alternatively, as shown in
FIG. 16, the blade holders 220", 210" and jaw body
200" may include mating dovetailed projections 410, 420
that facilitate a secure vertical and front/back connection
between them. Alternatively, as shown in FIGS. 17-18,
the blade holders 220’" and 210’" may include lateral pro-
jections 430 that extend into mating grooves 440 in the
upper main body 200- to facilitate a secure vertical con-
nection between them. Alternatively, as shown in FIGS.
17-18, the main upper jaw body 200"" may include later-
ally extending bosses 450 (e.g., dowels) that extend into
mating holes 460 in the blade holders 220"" and 210"" to
facilitate a secure vertical and front/back connection be-
tween them. Alternatively, the relative positioning of the
above-discussed mating components (e.g., groove 440
and projection 430; dowels/bosses 450 and holes 460)
may be reversed. Additionally and/or alternatively, the
blade holder 220 may be welded to the main body 200.
The blade holders 220 are wear parts, so the weldments
can be broken in order to replace the blade holder 240.
[0163] In the embodiment illustrated in FIGS. 1-8, the
blade holders 210, 220, 510, 520 are disposed between
the respective blade inserts 230, 240, 530, 540 and their
respective jaws 110, 120. However, according to various
alternative embodiments, the blade holders are eliminat-
ed such that the blade inserts seat directly against mount-
ing surfaces of the respective main jaw bodies 200, 550.
Such alternative embodiments could be identical to the
shears 100, except that the main upper jaw body 200
and one or more of the upper blade holders 210, 220 are
integrally formed (e.g., by common casting, forging, ma-
chining from a single piece of metal). In such embodi-
ments, the wedge blocks 300 could act directly between
the blade inserts and the remainder of the upper jaw (e.g.,
a combined body that includes both the illustrated body
200 and the blade holders 210, 220) so as to securely
attach the blade inserts to the jaw body 200 in the same
manner as the blade inserts 230, 240 are securely at-
tached to the blade holders 210, 220 in the embodiment
illustrated in FIGS. 1-8.
[0164] In the embodiment illustrated in FIGS. 1-8, the
wedge blocks 300 are physically separate components
from the blade inserts 230, 240, 530, 540. However, ac-
cording to alternative embodiments, one or more of the
wedge blocks 300 may be rigidly connected to or inte-
grally formed with their respective blade inserts 230, 240,
530, 540. For example, with reference to FIG. 6, one,
two, or three wedge blocks 300 and the insert 240 may
comprise a single rigid body that is formed via, for exam-
ple, common casting, common forging, common additive
and/or subtractive machining, welding of previously dis-
crete wedge block(s) 300 to the previously discrete blade
insert 240, etc.. As a result, the single rigid body would
comprise a blade insert portion with one or more ta-
pered/wedge block portions protruding out of a side
thereof. The single rigid body of the combined wedge

block(s) and blade insert could mount to the shears in
the same manner as described above with respect to the
discrete wedge blocks 300 and blade inserts 230, 240,
530, 540. Such a single rigid body may be two-way in-
dexable (e.g., by rotating the common body 180 degrees
in the plane of the surface 240a or 240d).
[0165] In the same manner, for embodiments in which
separate wedge blocks are used to mount the blade hold-
ers to the underlying jaw, wedge blocks could be rigidly
connected to or integrally formed with the blade holders
to facilitate mounting the blade holders to the underlying
jaws.
[0166] The above written description specifically de-
scribes the structure of the upper blade inserts 230, 240
and upper blade holders 210, 220. As shown in FIGS.
1-4, it should be understood that corresponding lower
primary and secondary blade inserts 530, 540 and lower
primary and secondary blade holders 510, 520 are similar
or identical to their upper jaw counterparts and similarly
or identically mounted to each other and their respective
jaw body 550. Accordingly, a redundant description of
this similar or identical structure is omitted. Indeed, ac-
cording to various embodiments, two or more of the blade
inserts 230, 240, 530, 540 may be identical to each other
to facilitate four-way indexability (including by moving an
insert from an upper jaw to a lower jaw and vice-versa
to facilitate positioning the third and fourth cutting edges
in working/exposed positions). Thus, the lower primary
and secondary blade inserts 530, 540 and lower primary
and secondary blade holders 510, 520 may mount to a
lower main jaw body 550 of the lower jaw 120.
[0167] According to various embodiments, one or
more shims may be placed between any of the blade
insert(s) and blade holder(s) and/or between any of the
the blade holder(s) and underlying jaw(s) to adjust the
lateral and/or vertical position of the insert(s) and/or blade
holder(s) relative to the underlying jaw body, without hav-
ing to modify the dimensions of the insert and/or blade
holder being repositioned. Such shims may be used, for
example, to adjust the cutting blade gaps between mating
cutting blade inserts on the upper and lower jaw.
[0168] The above written description specifically de-
scribes the structural and functional interconnections be-
tween the blade insert 240, blade holder 220, and/or up-
per main body 200. It should be understood that similar
or identical structures and interconnections may also be
used to interconnect any of the other blade inserts 230,
530, 540, their respective blade holders 210, 510, 520,
and/or their respective jaw bodies 200, 550. As a result
the above written description applies equally to those oth-
er connections between those other blade inserts, blade
holders, and/or jaws.
[0169] As illustrated in FIG. 6, all of the wedge surfaces
300b, 300c, 330a, 340a are non-rotationally symmetric
such that they all help to discourage or prevent rotation
of the wedge block 300 once the wedge block is seated
against the mating wedge surfaces. However, according
to alternative embodiments (e.g., as illustrated in FIGS.
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36-43, discussed below), some of the wedge surfaces of
the wedge block, blade insert, jaw, and/or blade holder
may be rotationally symmetrical, while the remaining
non-rotationally symmetrical wedge surfaces discourage
or prevent the wedge block from rotating relative to the
blade insert, jaw, and/or blade holder once the wedge
block is seated against the respective non-rotationally
symmetrical wedge surfaces on the blade insert, jaw,
and/or blade holder.
[0170] FIGS. 36-39 illustrate a blade insert 2000 and
wedge block 2010 that may be used in place of respective
blade insert(s) 230, 240, 530, 540 and wedge blocks 300
in the above-discussed shears 100 or any other shears
described herein. Except as described herein, the blade
insert 2000 and wedge block 2010 may be generally iden-
tical to the blade insert 240 and wedge block 300, re-
spectively, so a redundant description of identical fea-
tures is omitted. The blade insert 2000 differs from the
blade insert 240 in that the holes 2020 in the blade insert
2000 are rotationally symmetrical about their center axis,
while the holes 330 in the blade insert 240 are not. As a
result, the wedge surfaces 2020a in the insert 2000 have
the shape of a conical frustum, and form a circle when
viewed in a cross-section that is perpendicular to a cen-
terline axis of the hole 2020. As shown in FIG. 37, each
surface 2020a forms an angle ε with a centerline axis
2020c of the hole 2020. Similarly, the wedge block 2010
differs from the wedge block 300 in that the wedge sur-
face 2010b of the wedge block 2010 is rotationally sym-
metric, while the corresponding wedge surface 300b of
the wedge block 300 was not. As a result, the wedge
surface 2010b has the shape of a truncated cone, and
forms a circle when viewed in a cross-section that is per-
pendicular to a centerline axis of the wedge block 2010.
The wedge surfaces 2020a, 2010b may have compli-
mentary or identical shapes so as to tightly mate with
each other. According to various embodiments, the ro-
tationally symmetrical hole 2020 of the insert 2000 is eas-
ier and/or cheaper to manufacture than the non-rotation-
ally symmetrical hole 330 of the insert 240.
[0171] As shown in FIGS. 38-39, the wedge block 2010
also includes wedge surfaces 2010c that are not rota-
tionally symmetrical about a centerline axis of the wedge
block 2010. The wedge surface 2010c seats against and
slidingly interacts with the wedge surface 340a of the
blade holder 220 in the same manner as described above
with respect to the corresponding wedge surface 300c
of the wedge block 300 (as shown in FIG. 6). In the em-
bodiment illustrated in FIGS. 36-39, rotation of the wedge
block 2010 relative to the insert 2000, blade holder 220
(see FIG. 6), and/or upper jaw 200 (see FIG. 6) is dis-
couraged or prevented once the wedge surface 2010c
of the wedge block 2010 seats against the wedge surface
340a of the blade holder 220 because the interacting
surfaces 340a, 2010c are not rotationally symmetrical
about the centerline axis 2010d of the wedge block 2010.
[0172] As shown in FIGS. 38-39, the wedge surface
2010c extends continuously into the wedge surface

2010b and both have the same angle relative to the cen-
terline axis 2010d of the wedge block 2010 (specifically
ε or © m). However, according to alternative embodi-
ments, the wedge surface 2010b (and wedge surfaces
2020a), one the one hand, and wedge surface 2010c
(and wedge surface 340a), on the other hand, may form
different angles relative to the centerline axis 2010d of
the wedge block 2010 (for example, as shown below in
FIGS. 41-43). The angles may be similarly modified in
connection with any of the other wedge block embodi-
ments disclosed herein. In a more generic sense, in all
embodiments, the angle π may differ from 90 degrees by
a different angle than © m.
[0173] FIGS. 40-42 illustrate a blade insert 2200 and
wedge blocks 2210 that may be used in place of the blade
insert 2000 and wedge blocks 2010 (or the blade insert
240 and wedge blocks 300) in any of the shears de-
scribed herein. Except as described herein, the blade
insert 2200 and wedge block 2210 may be identical to
the blade insert 2000 and wedge block 2010, respective-
ly, so a redundant description of identical features is omit-
ted. The blade insert 2200 differs from the blade insert
2000 in that the angle π formed between a central surface
portion 2220a of the hole 2220 and the outer surface of
the insert 2200 is 90 degrees, rather than the non-90-
degree angle π in the insert 240. As a result, the central
surface portion 2220a is cylindrical, though it could alter-
natively be non-cylindrical (e.g., a polygonal prism
shape). The mating surface 2210b on the wedge block
2210 is also cylindrical (or has a shape that compliments
the shape of the central surface portion 2220a), and thus
differs from the wedge surface 2010b of the wedge block
2010. The surface 2210b defines a shank portion of the
wedge block 2210. The surfaces 2210b, 2220a are par-
allel to the centerline axis 2230 of the wedge block 2210
and centerline axis 2220c of the hole 2220, respectively,
and do not, therefore, transfer force from the wedge block
2210 to the blade insert 2200 in the force-applying direc-
tion of the threaded fastener 310 (i.e., along the axes
370, 2230). The wedge block 2210 includes an enlarged
head 2210c that abuts a mating shoulder/recess 2220b
formed by the hole 2220 in the blade insert 2200. The
enlarged head 2210c transfers force from the wedge
block 2210 to the blade insert 2200 in the force-applying
direction of the fastener 370.
[0174] As shown in FIG. 40 and 42, the central surface
portion 2220a separates the frustum shaped portions
2220b of the through hole 2220. In the illustrated embod-
iment, the frustum shapes 2220b comprise conical frus-
tums, but the shapes 2220b could alternatively comprise
other shapes (e.g., polygonal frustums such as a pyram-
idal or rectangular frustum). As a result, the frustums
2220b extend from their respective blade insert surfaces
inwardly toward the middle of the blade insert and meet
opposing axial ends, respectively, of the central surface
portion 2220a. As shown in FIG. 42, as viewed in a cross-
section taken along the centerline axis 2220c of the
through hole 2220, the frustums 2220b each form a non-
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zero angle ε with the centerline axis 2220c.
[0175] According to various embodiments, the central
surface portion 2210a occupies (1) at least 0, 1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40,
45, and/or 50% of an axial length of the through hole
2220 (from one end of the hole on one surface to the
other end of the hole on the opposite blade insert sur-
face), (2) less than 70, 60, 55, 50, 45, 40, 35, 30, 25, 20,
and/or 15% of the length of the through hole 2220, and/or
(3) between any two such upper and lower values (e.g.,
between 5 and 70%, between 10 and 50% of the length
of the through hole). According to various embodiments,
the frustums 2220b cumulatively occupy less than 60,
50, 45, 40, 35, 30, 25, 20, 15, 14, 13, 12, 11, 10, 9, 8, 7,
6, and/or 5% of the axial length of the through hole 2220,
(2) more than 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70,
80, 90, 91, 92, 93, 94, 95, 96, 97, 98, and/or 99% of the
axial length of the through hole 2220, and/or between
any two such upper and lower values (e.g., between 10
and 60%, between 10 and 50%, between 20 and 60% of
the axial length of the through hole 2220).
[0176] As shown in FIGS. 41-42, the wedge block 2210
includes wedge surfaces 2210d. As shown in FIG. 42,
one wedge surface 2210d abuts the wedge surface 340a
of the blade holder 220 in a camming/sliding manner such
that tightening of the fastener 310 causes the blade hold-
er 220 to push the wedge block 2210 in a direction dif-
ferent than the force-applying direction of the bolt 310
(e.g., in a direction perpendicular to the wedge surfaces
340a, 2210d). This force is transferred from the wedge
block 2210 to the blade insert 2210 via the surfaces
2220a, 2210b. Depending on the shape of the enlarged
head 2210c and mating surface 2220b of the blade insert,
this force may also be transferred from the wedge block
2210 to the blade insert 2200 via the mating surface
2210e of the enlarged head 2210c and surface 2220b of
the hole 2220 of the blade insert 2200. In some embod-
iments, these surfaces 2210e, 2220b define wedge sur-
faces that convert fastener 310 force from the force-ap-
plying direction of the fastener 310 to a force in a direction
different than the force-applying direction of the fastener
310.
[0177] According to various embodiments, as shown
in FIG. 42, the surfaces 2210e, 2220b each have the
shape of a conical frustum. According to various embod-
iments, as viewed in a cross section taken along the cen-
terline axis 2220c, 2230 of the respective component,
the surfaces 2210e, 2220b form an angle ε relative to the
central axes 2220c, 2230 of the wedge block 2210b and
hole 2220. According to various embodiments, the angle
ε (shown in FIGS. 37, 42) may be (a) at least 1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, and/or 35 degrees,
(b) less than 50, 40, 35, 30, 29, 28, 27, 26, 25, 24, 23,
22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7,
6, and/or 5 degrees, and/or (c) between any two such
values (e.g., between 1 and 50 degrees, between 5 and
30 degrees, between 5 and 25 degrees, between 5 and

20 degrees, between 5 and 15 degrees). According to
various embodiments, the angle ε is kept small so as to
reduce an amount of material removed from or omitted
from the blade insert 2200 to form the hole 2220. This
advantageously reduces the extent to which the insert
2200 is structurally weakened by the holes 2220. Accord-
ing to various embodiments, the angle ε is kept small so
as to better transfer force from the wedge block to the
blade insert in a direction different than the force applying
direction of the bolt 310. According to various embodi-
ments, the angle ε is kept small so as to better transfer
force and pressure from a portion of the blade insert be-
tween the wedge block and in-use cutting edge (i.e., the
lower half of the blade insert as shown in FIG. 42) to a
portion of the blade insert on an opposite side of the
wedge block (i.e., the upper half of the blade insert shown
in FIG. 42).
[0178] The non-threaded through-hole 2220 has a
minimum width W defined as the smallest distance
across the hole 2220 as measured in any plane that is
perpendicular to the centerline axis of the hole 2220. In
the illustrated embodiment, because the hole 2220 is
round/rotationally-symmetric, the minimum width W is
the minimum diameter of the hole 2220. According to
various embodiments, the minimum width W is larger
than an outside diameter of the shank (including the
threaded portion and any non-threaded portion of the
shank) of the fastener 310. According to various embod-
iments, the minimum width W exceeds the outside diam-
eter of the threaded portion of the fastener 310 by at least
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45,
and/or 50%.
[0179] According to various embodiments, the width
W is also the width of the shank portion 2210b of the
wedge block 2210 (which is also the diameter of the
shank portion 2210b I the shank portion is cylindrical).
[0180] As shown in FIG. 42, according to various em-
bodiments, the enlarged head 2210c has a maximum
width H measured in a direction perpendicular to the cen-
terline axis 2230 of the wedge block 2210. In the illus-
trated embodiment, the head 2210c is circular/rotation-
ally symmetrical, so the width H is the maximum diameter
of the head 2210c. According to various embodiments,
the width H is larger than the width W but is less than 50,
45, 40, 35, 30, 25, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11,
10, 9, 8, 7, 6, 5, 4, 3, 2, and/or 1% larger that the width W.
[0181] As shown in FIG. 42, the hole 2220 has a max-
imum width B. In the illustrated embodiment, the hole is
rotationally symmetrical, so the maximum width B is the
maximum diameter of the hole 2220, which happens to
be at the distal ends of the hole 2220 at the outer periph-
ery of the surface 2220b. According to various embodi-
ments, the width B is larger than the width W but is less
than 50, 45, 40, 35, 30, 25, 20, 19, 18, 17, 16, 15, 14,
13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, and/or 1% larger that
the width W.
[0182] According to various alternative embodiments,
the surfaces 2210d, 340a are parallel to the centerline
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axis 370 of the bolt 310, wedge block 2210, and hole
2220, while the surfaces 2210b, 2220a form an angle π
that deviates from 90 degrees by (a) at least 1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, and/or 35 degrees,
(b) less than 50, 40, 35, 30, 29, 28, 27, 26, 25, 24, 23,
22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7,
6, and/or 5 degrees, and/or (c) between any two such
values (e.g., between 1 and 35 degrees, between 5 and
30 degrees, between 5 and 25 degrees, between 5 and
20 degrees, between 5 and 15 degrees). In such alter-
native embodiments, the camming/wedging action may
come primarily or completely from the interaction be-
tween the wedge surfaces 2210b, 2220a, rather than
from interaction between the surfaces 2210d, 340a.
[0183] In the embodiment illustrated in FIGS. 40-42,
the engaging surface 2210e of the head 2210c of the
wedge block 2210 and the corresponding recess/surface
2220b of the blade 2200 have the shape of conical frus-
tums (i.e., truncated cones). However, other surface
shapes may alternatively be used. For example, as
shown in FIG. 43, these frustoconical surfaces may be
replaced with planar and cylindrical abutting surfaces
such that the head 2210c’ of the wedge block 2210’ is
generally cylindrical, and the mating surface 2220b’ in
the blade insert 2200’ is also generally cylindrical.
[0184] According to alternative embodiments, any of
the wedge blocks discussed herein and bolt 310 may be
integrated into a single component, with the bolt head
being replaced by a threaded portion that engages a dis-
crete nut that threads on to the threaded portion and en-
gages the jaw in the same manner as the head of the
bolt 310 engages the jaw shown in FIG. 6.
[0185] As shown in FIGS. 1-4 and 7-8, the upper jaw
110 includes a replaceable, detachable piercing tip 600.
As shown in FIGS. 3-4, the tip 60 includes an upward
bulging projection that defines a mounting surface 600a.
The surface 600a mates with an abuts a correspondingly
shaped seat surface 200e of the main upper jaw body
200. The mating contours of the surfaces 600a, 200e are
non-planar so as to help facilitate a better structural con-
nection therebetween. The piercing tip 600 is mounted
to the main upper jaw body 200 via left and right lateral
support plates 610, 620. The right lateral support plate
620 mounts to the main upper jaw body 200 via a wedge
block 300 in the same manner as wedge blocks 300 are
used to mount the blade inserts to the blade holders, as
explained above. The right lateral support plate 620
mounts to the piercing tip 600 via a wedge block 300 in
the same manner.
[0186] As shown in FIGS. 2, 3, 4, and 20, the left lateral
support plate 610 mounts to the main upper jaw body
200 and piercing tip 600 via respective wedge blocks
630. As best illustrated in FIG. 20, the wedge blocks 630
are functionally identical to the above-discussed wedge
blocks 300, except that the wedge blocks 630 include
non-threaded, laterally extending, recessed-shoulder
holes 630a, rather than the threaded holes 300a of the

wedge blocks 300. As shown in FIG. 20, a lower bolt 640
extends sequentially through the shouldered hole 630a
in a lower wedge block 630, a lower hole 610a in the left
lateral support 610, a lateral through hole 600b in the
piercing tip 600, and into threaded engagement with the
threaded hole 300a of the wedge block 300. Similarly,
as shown in FIG. 3, an upper bolt 640 extends sequen-
tially through the shouldered hole 630a in an upper
wedge block 630, an upper hole 610a in the left lateral
support 610, a lateral through hole 200f in the upper main
body 200, and into threaded engagement with the thread-
ed hole 300a of an upper wedge block 300. The wedge
surfaces of the wedge blocks 300, 630, holes 610a, 620a
in the lateral support plates 610, 620, and holes 600b,
200f are structured in the same manner as described
above in connection with the use of wedge blocks 300
to securely mount the blade inserts 230, 240 to the blade
holders 210, 220. In particular, the wedge surfaces of the
wedge blocks 300, 630, holes 610a, 620a in the lateral
support plates 610, 620, and holes 600b, 200f are ori-
ented and sloped so as to securely draw the mounting
surface 600a of the piercing tip 600 toward and into se-
cure engagement with the mating recessed seat surface
200e of the main upper jaw body 200.
[0187] As shown in FIGS. 1-2, outer exposed lateral
surfaces 610b, 620b of the lateral support plates 610,
620 define guide/wear surfaces that slidingly engage a
lateral surface 810b of a guide blade 810 (discussed be-
low; see FIGS. 13-14) and the lower primary blade 530
during shearing motion of the shears 100 and stand out
from adjacent lateral surfaces of the upper main jaw body
200. The lateral support plates 610, 620 may be replaced
when worn, and protect the upper main jaw body 200.
As shown in FIG. 8, the lateral support plates 610, 620
mate with side notches in the piercing tip 600 such that
the lateral surfaces 610b, 620b extend smoothly from
lateral surfaces 600d of the piercing tip 600 to form overall
side/lateral wear/sliding surfaces of the upper jaw 110.
[0188] As shown in FIGS. 7-8, a front piercing/cutting
edge 600c of the piercing tip 600 bulges forwardly/out-
wardly and downwardly toward a front of the lower jaw
200. As a result, when the shears 100 are used to shear
a plate-shaped workpiece, a front, central portion of the
edge 600c contacts the workpiece first, which focuses
the piercing force of the shears 100 at that localized for-
ward contact between the cutting edge 600c and the
workpiece, which tends to improve the ability of various
non-limiting embodiments of the shears 100 to pierce
plate-shaped workpieces. As the piercing motion contin-
ues, locations of cutting (including shearing) contact be-
tween the cutting edge c and workpiece laterally spread
out until they reach the side cutting/shearing edges 600e
of the piercing tip 600 (see FIG. 8). The location of shear-
ing contact flows from the right cutting edge 600d back
to the exposed cutting/shearing edge 230c of the blade
insert 230, and then to the cutting edge 240c of the blade
insert 240 (see FIG. 1).
[0189] In the embodiment illustrated in FIGS. 7-8, the
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bulge of the cutting edge 600c is round and/or convex
and laterally centralized. According to various embodi-
ments, the bulge may have a constant or varying radius.
The cutting edge 600c may fall entirely within a single
plane, or may be 3-dimensional. According to alternative
embodiments, the bulge comprises a combination of
curves and/or angle(s) (e.g., spade shaped, triangle
shaped, etc.).
[0190] As shown in FIGS. 1-3, a front nose cover 650
bolts to the front of the main upper jaw body 200 to protect
a front surface of the main upper jaw body 200 from wear
during operation of the shears 100. The cover 650 can
be replaced when worn.
[0191] FIGS. 9-12 illustrate a variety of alternative
piercing tips 660, 670, 680 that may be used with the
shears 100 in place of the above-discuss piercing tip 600.
Except as discussed below, these alternative tips 660,
670, 680 may be similar or identical to the piercing tip 600.
[0192] As shown in FIGS. 9-10, the piercing tip 600
includes two laterally-spaced downward projections
660a, 660b. When the shears 100 pierce a plate-shaped
workpiece, these fang-like projections 660a, 660b cause
the shears to initially contact and pierce the workpiece
at two laterally-spaced locations, which focus the piercing
force of the shears 100 at those two places.
[0193] As shown in FIG. 11, the piercing tip 670 is sim-
ilar to the piercing tip 660, except for including four indi-
vidual, laterally-spaced, downward projections 670a,
670b, 670c, 670d, rather than just two. When the shears
100 pierce a plate-shaped workpiece, these rake-like
projections 670a, 670b, 670c, 670d initially contact and
pierce the workpiece at four laterally-spaced locations,
which focus the piercing force of the shears 100 at those
four places.
[0194] As shown in FIG. 12, the piercing tip 680 is sim-
ilar to the piercing tip 600, except that the singular bulge
of the piercing edge 680a of the tip 680 is laterally offset
toward a left side of the tip 680, jaw 110, and shears 100
(as opposed to the laterally centered bulge of the edge
600c of the tip 600). When the shears 100 pierce a plate-
shaped workpiece, this lateral offset causes a left lateral
portion of the edge 680 (the right side as shown in FIG.
12) to contact and first pierce the workpiece. The location
of shearing/cutting/piercing contact between the upper
jaw 110 and the workpiece then progresses rightwardly
along the edge 680a (to the left as shown in FIG. 12) and
then along the longitudinal cutting edges of the upper jaw
110.
[0195] As shown in FIGS. 2-4 and 13, a cross member
700 of the lower jaw 120 detachably mounts to a front
inside portion of the lower main jaw body 550 (e.g., via
bolts, wedge blocks 300, etc.). The cross member 700
has a cutting/shearing edge 700a that loosely mates with
the cutting edge 600c of the piercing tip 600. According
to various embodiments, the edge 700a of the cross
member 700 is linear, while the mating edge 600c of the
piercing tip 600 is bulging/curved, so the mating interac-
tion may include a relatively substantial gap between the

edges 600c, 700a when the shears 100 close to cut a
workpiece.
[0196] Each of the main upper and lower main jaw bod-
ies 200, 550 may comprise an integrally formed frame
(e.g., an integrally cast frame, or a frame machined from
a single piece of material (e.g., bar stock). Alternatively,
each of the jaw bodies 200, 550 may comprise an as-
sembly of separate components that are attached to each
other to form each body 200, 550 (e.g., via bolts, welds,
other fasteners, etc.). For example, the lower main jaw
body 550 may be formed from a plurality of plates that
are welded to each other.
[0197] Hereinafter, an anti-jamming system 800 of the
lower jaw 120 according to one or more embodiments is
described with reference to FIGS. 3, 4, and 13-14. A de-
tachable guide blade insert 810 mounts to a guide blade
holder 820, which can be inserted into a recess 830 (see
FIGS. 3-4) formed between the lower main jaw body 550
and a lateral guide blade retainer body 840. Together,
the guide blade holder 820 and guide blade insert 810
define a guide blade. However, in embodiments that omit
a guide blade holder 820, the guide blade insert 810 itself
may define the guide blade.
[0198] As shown in FIG. 13, the guide blade insert 810
includes a shearing edge 810a and a lateral guide surface
810b that face toward the primary blade insert 530 and
its exposed cutting edge 530a and exposed lateral sur-
face (see FIG. 2). The lateral guide surface 810b slidingly
mates with the lateral surface 610b of the lateral support
plate 610b of the upper jaw 110 when the jaws 110, 120
close.
[0199] The retainer body 840 and lower main jaw body
550 may be rigidly mounted to each other, for example
via welds, as shown in FIG. 14. Alternatively, the retainer
body 840 may be bolted to the lower main jaw body 550
bolts, for example as shown in FIGS. 22-25, and dis-
cussed in greater detail below. Alternatively, the retainer
body 840 and lower main jaw body 550 may be integrally
formed with each other (e.g., such that the recess 830 is
formed by machining, casting, etc.). As shown in FIGS.
3, 4, and 14, an externally-threaded jack screw 850
threadingly engages an internally-threaded, laterally-ex-
tending hole 860 in the lower main jaw body 550. As
shown in FIG. 14, the jack screw 850 includes a laterally
extending, recessed-shoulder, non-threaded hole 850a.
An outer lateral portion of the hole 850a (or some other
portion of the jack screw 850) includes a polygonal (e.g.,
hexagonal) or otherwise non-circular shape that can be
engaged by a rotational tool to rotate the jack screw 850
relative to the main jaw body 550, as described in greater
detail below.
[0200] As shown in FIG. 14, a bolt 870 extends through
the hole 850a, through a hole 820a of the guide blade
holder 820, and into a threaded portion 300a of a wedge
block 300. The wedge block 300 and bolt 870 firmly se-
cure the blade insert 810 to the guide blade holder 820
and jack screw 850 in the same or similar manner as
described above that wedge blocks 300 are used to se-
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cure other blade inserts to blade holders and jaw bodies.
As shown in FIG. 4, a washer 880 may be disposed be-
tween a head of the bolt 870 and jack screw 850 to fa-
cilitate rotation of the bolt 870 relative to the jack screw
850 so as to (1) secure the jack screw 850, blade holder
820, and blade insert 810 to each other, or (2) detach
the jack screw 850, blade holder 820, and blade insert
810 from each other. As shown in FIG. 14, a rotational
axis 910 of the bolt 870 may be co-axial with a rotational
axis of the jack screw 850, and parallel to the pivot axis
145. As shown in FIGS. 13-14, the jack screw 850 and
bolt 870 may both be accessed from the left lateral side
of the jaw 120 via the opening 860 for selective rotation
of either the bolt 870 or the jack screw 850.
[0201] Hereinafter, assembly of the anti-jamming sys-
tem 800 is described with reference to FIGS. 13-14. First,
the blade holder 820 is dropped downwardly into the re-
cess 830 (see FIG. 4). The blade holder 820 is moved
laterally to the right (away from the hole 860) to seat the
blade holder 820 against the retainer body 840. An elas-
tically deformable insert 890 (e.g., a rubber block) is then
dropped downwardly into the recess 830 between the
blade holder 820 and a portion of the lower main jaw
body 550 that forms the recess 830. The insert 890 tends
to discourage debris from getting into the recess 830.
The blade insert 810 is positioned on the blade holder
820, and the jack screw 850 is threaded into the hole
860. The bolt 870 is then extended through the holes in
the jack screw 850, insert 890, blade holder 820, and
threaded hole of the wedge block 300.
[0202] As shown in FIG. 2, a space 900 is formed be-
tween the lower primary blade insert 530 (including its
cutting edge 530a), the cross member 700, and the guide
blade insert 810. The piercing tip 600 and other parts of
the front nose of the upper jaw 110 extend into this space
when the jaws 110, 120 pivot closed during the shearing
motion of the shears 100.
[0203] As shown in FIGS. 13-14, a lateral position of
the guide blade 810 (and consequently a lateral width of
the space 900) can be adjusted by pivoting the jack screw
850 about its axis to more the jack screw 850, blade hold-
er 820, and guide blade insert 810 toward or away from
the primary blade insert 530 on the opposing lateral side
of the space 900. As shown in FIGS. 13 and 14, the jack
screw 850 is typically adjusted so that the guide blade
surface 810b projects slightly farther into the space 900
than an adjacent lateral surface of the retainer body 840.
As a result, the blade insert 810b tends to act as a wear
part during operation of the shears 100, and tends to
protect the adjacent retainer body 840, which is typically
tougher to repair or replace if worn.
[0204] During use of the shears 100, the nose portion
of the upper jaw 110 sometimes gets jammed within the
space 900, for example if workpiece material ends up (1)
between the lower primary blade 530’s lateral surface
and the right-side lateral surfaces 600d, 620d of the upper
jaw (see FIG. 8) and/or (2) between the guide blade’s
guide surface 810b and the left side lateral surfaces 610d,

600d (see FIG. 2) of the upper jaw 110. Such jammed
material can sometimes melt and solder/weld the jaws
110, 120 to each other. To relieve such jamming, the jack
screw 850 can be unscrewed (e.g., with a rotation tool)
so as to draw the surface 810b away from the opposing
blade insert 530 and cutting edge 530a, which laterally
enlarges the space 900 and tends to help unjam the
shears 100 so that the upper jaw 110 can be pivoted back
out of the space 900 under the power of the piston/cyl-
inder 150. In this manner, the anti-jamming system 800
can unjam the shears 100 without completely detaching
(e.g., completely unbolting) any or all of the blades 530,
810 from the rest of the shears 100. As a result, according
to one or more embodiments, once the shears 100 are
unjammed, the jack screw 850 can be quickly and easily
tightened to return the guide blade 810 to its regular lat-
eral operating position relative to the rest of the lower jaw
120.
[0205] In the illustrated embodiment, the anti-jamming
system 800 uses a lateral actuator in the form of a jack
screw 850 to control the lateral positioning of the guide
blade insert 810. However, according to alternative em-
bodiments, any other lateral actuator could replace the
jack screw 850 mechanism to effect the controlled lateral
positioning of the guide blade insert 810 (e.g., one or
more linear actuator(s), hydraulic actuator(s) (e.g., pis-
ton/cylinder), wedge/shim/cam system(s), etc.). The
guide blade insert 810 may be guided along its linear or
non-linear (e.g., curved) lateral path via any suitable
mechanism (e.g., a threaded connection that provides
for lateral movement along the axis of the threads (as
shown); mating rails, slots, projections, tracks, pins,
holes, etc. on the insert 810 and lower jaw 120; a four-
bar linkage).
[0206] According to various embodiments, the guide
blade insert 810 and guide blade holder 820 may be in-
tegrated into a single piece (e.g., an integrally formed
guide blade having the combined shape of the blade 610
and blade holder 820). According to various embodi-
ments, the single piece guide blade may directly attach
to the jack screw 850, for example via a bolt, without the
use of a wedge block.
[0207] In the illustrated shears 100, the anti-jamming
system 800 facilitates lateral adjustment of the guide
blade 810. However, according to various alternative em-
bodiments, the anti-jamming system 800 (e.g., the jack-
screw 850, threaded hole in the jaw body 550) may ad-
ditionally and/or alternatively be used to facilitate adjust-
ment of any other blade or structure with a wear surface
(e.g., the blade inserts 230, 240, 530, 540, 700, lateral
support plates 610, 620). Alternatively, the anti-jamming
system 800 could be omitted entirely according to various
embodiments.
[0208] FIGS. 22-23 illustrate an alternative embodi-
ment of a shears 930, which may be identical or similar
to the shears 100, except that a lateral guide blade re-
tainer body 940 and a lower main jaw body 950 are bolted
together via bolts 960, rather than welded together.
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[0209] FIGS. 24-25 illustrate an alternative embodi-
ment of a shears 1000, which may be identical or similar
to the shears 930, except that the anti-jamming system
800 is omitted. A lateral guide blade retainer body 1010
and a lower main jaw body 1020 are bolted together via
bolts 1030 (see FIG. 25). As shown in FIG. 25, a lateral
guide blade is bolted to the lower main jaw body 1020
with bolts 1040 and shims (not shown).
[0210] The bolt-on retainer bodies 940, 1010 may be
precisely machined before attachment to the lower main
jaw body 950, 1020. According to various non-limiting
embodiments, this pre-attachment machining may pro-
vide for precise and accurate positioning of the guide
blade 810 (see FIG. 3). In one or more embodiments that
rely on blade shimming (e.g., the shears 1000), the pre-
attachment machining of the retainer body 1010 may
lessen a possible dependence on shimming to precisely
position the guide blade.
[0211] According to various non-limiting embodi-
ments, the use of a bolt-on lateral guide blade retainer
body 940, 1010, rather than a weld-on retainer body,
may: (1) avoid the heat-induced distortions and weak-
nesses that sometimes occur with weld-on retainer bod-
ies, (2) facilitate elimination of heat treatments before
and/or after attaching the body 940, 1010 to the jaw 950,
1020, and/or (3) streamline the manufacturing process,
as it is easier to precisely machine the body 940, 1010
before attachment to the jaw.
[0212] According to various non-limiting embodi-
ments, the use of a bolt-on lateral guide blade retainer
body 940, 1010, rather than a weld-on retainer body, sim-
plifies the replacement and/or refurbishing of worn re-
tainer bodies 940, 1010.
[0213] According to various non-limiting embodi-
ments, the use of a bolt-on lateral guide blade retainer
body 940, 1010, rather than a weld-on retainer body, may
facilitate the use of easily-switched out modular sets of
different combinations of piercing tips and guide blades.
For example, one modular system may utilize a larg-
er/wider piercing tip and laterally-narrower guide blade
and retainer (resulting in a wider lateral space 900). An-
other modular system may utilize a narrower piercing tip
and a laterally-wider guide blade and retainer (resulting
in a narrower lateral space 900). Different modular com-
binations may have longer or shorter shearing edges
along the guide blade. For example, in large pipe cutting
applications it is sometimes an advantage to have a small
guide seat and guide blade for clearance relative to the
crushed pipe. In thin plate piercing applications it may be
an advantage to have a longer guide blade edge to cut
larger coupons.
[0214] In various of the above-described embodi-
ments, components are described as being bolted to-
gether with bolts. However, according to various alterna-
tive embodiments, any other types of threaded fasteners
(e.g., nuts, screws, etc.) or other fasteners (e.g., glue,
clamps, etc.) may additionally and/or alternatively be
used without deviating from the scope of various embod-

iments.
[0215] According to various embodiments, replacea-
ble wear parts (e.g., the blade inserts 230, 240, 530, 540,
700, 810, the blade holders 210, 220, 510, 520, 820,
lateral support plates 610, 620) stand out from adjacent
surfaces of less-easily replaceable parts (e.g., the main
upper and lower bodies 200, 500) so as to better protect
the less-easily replaceable and/or larger parts from wear.
For example, as best shown in FIG. 6, exposed lateral
surfaces 210e, 220e of the blade holders 210, 220 stand
out laterally from an adjacent lateral surface 200d of the
main body 200 by a distance a. Similarly, as shown in
FIG. 6, exposed lateral surfaces 230d, 240d of the small-
er blade inserts 230, 240 stand out from the exposed
lateral surfaces 210e, 220e of the larger blade holders
210, 220 by a distance b. According to various embodi-
ments, the distances/stand-outs a, b may be (a) at least
0.001, 0.003, 0.005, 0.01, 0.015, 0.02, and/or 0.03 inch-
es, (b) less than 0.5, 0.1, 0.05, 0.04, and/or 0.03 inches,
and/or (c) between any two such upper and lower values
(e.g., between 0.001 and 0.5 inches, between 0.003 and
0.05 inches), as measured in the lateral direction (i.e., a
direction parallel to the pivot axis 145). The standout a
tends to cause the surface 210e, 220e to act as a wear
surface during operation of the shears 100 and tends to
protect the relatively depressed/offset surface 200d of
the main body 200. According to one embodiment, the
standout a is about 0.01 inches, and the standout b is
about 0.02 inches. The standouts between other wear
parts, and less-easily replaceable parts can be in the
same range of values.
[0216] According to various embodiments, the shears
100 are heavy-duty, large shears 100 that are configured
to handle large, heavy, and/or strong metal (e.g., steel,
iron, etc.) workpieces. According to various embodi-
ments, a distalmost point of any cutting/shearing/piercing
edge of the upper jaw 100 (the forwardmost point on the
piercing edge 600c in the illustrated embodiment) is (1)
at least 10, 15, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
and/or 40 inches from the pivot axis 145, (2) less than
100, 50, 40, and/or 30 inches from the pivot axis 145, (3)
between 10 and 100 inches from the pivot axis, and/or
(4) between any two such distances. According to various
embodiments, the shears 100 (not including hydraulic
fluid) weighs (1) at least 100, 200, 300, 400, 500, 750,
1000, 1250, 1500, 2000, 3000, 4000, 5000, 6000, 7000,
8000, 9000, and/or 10000 pounds, (2) less than 200,000,
150,000, 125,000, 100,000, 90,000, 80,000, 70,000,
60,000, 50,000, 40,000, 30,000, 20,000, and/or 10,000
pounds, and/or (3) between any two such weights. Ac-
cording to various embodiments an internal diameter of
the cylinder of the piston/cylinder 150 is (1) at least 3, 4,
5, 6, 7, 8, 9, 10, 12, 18, and/or 20 inches, (2) less than
60, 50, 40, 30, 25, and/or 20 inches, and/or (3) anywhere
between any two such diameter.
[0217] Unless otherwise specifically stated herein, the
lateral direction of the shears 100 means a direction par-
allel to the pivot axis 145, and the front end of the shears
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100 is the end with the opening between the jaws 110,
120.
[0218] Unless otherwise specifically stated herein, the
upper jaw 110 includes all components that move with
the main upper jaw body 200 relative to the lower jaw
120 when the jaws 110, 120 pivot in their shearing motion.
Similarly, unless otherwise specifically stated herein, the
lower jaw 120 includes all components that move with
the lower main jaw body 550 relative to the upper jaw
110 when the jaws 110, 120 pivot in their shearing motion.
[0219] In the above-described embodiments, the ma-
terial processor comprises a shears that includes blade
inserts that have cutting edges that interact in a shearing
manner. However, according to alternative embodi-
ments, the material processor may additionally and/or
alternatively be other types of heavy-duty material proc-
essors (e.g., concrete pulverizer/crusher, shears, univer-
sal processor). For example, as shown in FIGS. 26-27,
according to various alternative embodiments, the ma-
terial processor comprises a concrete crusher 1100 that
includes upper and lower jaws 1110, 1120 that are piv-
otally connected to each other and a machine-mountable
frame 1130. The frame 1130 is configured to mount the
concrete crusher 1100 to a construction vehicle (e.g., the
boom of an excavator, back hoe, etc.). Respective hy-
draulic piston/cylinders 1140,1150 extend between the
frame 1130 and a respective one of the jaws 1110, 1120
to pivotally drive the jaws 1110, 1120 between an open
position (shown in FIG. 26) and a closed position in which
the jaws 1110, 1120 are near each other. Concrete-
crushing/pulverizing blade inserts 1160, 1170 include
concrete-crushing/pulverizing projections 1160a, 1170a
and/or recesses 1160b,1170b (either in addition to or in
the alternative to cutting edges that are designed to
shearingly interact) that interact with each other in an
anvil, rather than shearing, manner. In the illustrated
processor 1100, additional shearing blade inserts with
shearing cutting edges are provided and do interact in a
shearing manner.
[0220] In the processor 1100, the blade inserts 1160,
1170 mount to their respective jaws 1110, 1120 via the
same or similar wedge blocks 300 as discussed above.
Accordingly, a redundant explanation of the structure and
operation of the wedge blocks 300 is omitted.
[0221] According to various alternative embodiments,
the shears 100 may be converted into a concrete crusher
by replacing one or more of the cutting blade inserts 230,
240, 530, 540 and/or piercing tip insert 600 with concrete-
crushing blade inserts/piercing tips 1160, 1170. Accord-
ing to various embodiments, one or more of the blade
inserts may include any type of suitable material-
processing surface features (e.g., cutting edge(s), crush-
ing surface(s) such as projections and/or recesses).
[0222] FIGS. 28-32 illustrate an alternative embodi-
ment of a shears 1200. Except where otherwise stated,
the shears 1200 is similar or identical to any of the above-
discussed shears 100, 930, 1000, so a redundant expla-
nation of similar or identical features is omitted. As shown

in FIGS. 28-31, the shears 1200 differ from the above-
discussed shears in that the upper blade holders 1210,
1220 (see FIGS. 28-31) include jaw cover segments
1210a, 1220a that extend horizontally from a remainder
of the blade holders laterally across a lower surface
1250a (see FIGS. 29-30) of the upper jaw 1250. As
shown in FIG. 32, the shears 1200 also differ from the
above-discussed shears in that the lower blade holders
1230, 1240 extend horizontally from a remainder of the
blade holders laterally across the upper surface 1260a
(see FIG. 32) of the lower jaw 1260. The blade holders
1210, 1220, 1230, 1240 therefore provide replaceable
wear parts that protect/cover the facing surfaces 1250a,
1260a of the main bodies of the underlying jaws 1250,
1260, respectively, from wear and tear as the shears
1200 are used to process material.
[0223] In the illustrated shears 1200, the segments
1210a, 1220a, 1230a, 1240a extend laterally all the way
across the faces 1250a, 1260a of their respective jaws
1250, 1260 and fully cover the faces 1250a, 1260a over
the longitudinal length of the blade holders 1210, 1220,
1230, 1240 (i.e., in a direction that extends from a pivot
axis of the shears’ jaws toward the jaws’ distal ends (e.g.,
the piercing tip of the upper jaw 1250, and the cross mem-
ber of the lower jaw 1260). However, according to alter-
native embodiments, one or more of the segments
1210a, 1220a, 1230a, 1240a may not provide full cover-
age, such that portion(s) of the faces 1250a, 1260a re-
main exposed.
[0224] FIG. 30 is a cross-sectional view of the blade
holder 1210. It should be understood that the following
description of the blade holder 1210 applies equally and
analogously to the other blade holders 1220, 1230, 1240.
As with the blade holder 220 of the shears 100, the blade
holder 1210 of the shears 1200 includes a vertical seg-
ment 1210b and a horizontal segment 1210c that togeth-
er define an "L" shaped blade insert seat surface for the
blade insert 1270. The segments 1210a, 1210b likewise
intersect with each other so as to form an "L" shape. The
segments 1210a, 1210c are preferably generally parallel
to each other and each extend from the segment 1210b
in opposite horizontal directions (i.e., opposite lateral di-
rections parallel to the pivot axis of the jaws 1250, 1260).
Thus, the segment 1210a extends horizontally from the
segment 1210b in a direction opposite the blade insert
1270.
[0225] As viewed in cross-section (e.g., as shown in
FIG. 30) and/or from a longitudinal end thereof, the blade
holders 1210, 1220, 1230, 1240 each have a "Z" shape.
As used herein, "Z" shaped includes a backward/mirror
image of a "Z" and according to various non-limiting em-
bodiments, the frontward or backward appearance of the
"Z" depends on which longitudinal end the blade holder
is viewed from.
[0226] In the shears 1200 illustrated in FIG. 30, the
segments 1210a, 1210b and segments 1210b, 1210c
meet each other at angles x,y, respectively, as viewed
in cross-section (as shown in FIG. 30) and/or from a lon-
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gitudinal end of the blade holder 1210 so as to form the
Z shape. The segments 1210a, 12010c form the distal
arms of the Z shape, while the segment 1210b forms a
central portion of the Z shape.
[0227] In the illustrated embodiment, the angles x,y are
90° such that the Z shape also has a stepped shape.
However, according to alternative embodiments, the an-
gle(s) x and/or y of the Z shape may be acute or obtuse
or one angle x,y may be acute while the other angle x,y
is obtuse. According to various embodiments, each angle
x,y may be greater than 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100, 105, 110, 115, 120, 125, 130, and/or
135°, less than 135, 130, 125, 120, 115, 110, 105, 100,
95, 90, 85, 80, 85, 80, 75, 70, 65, 60, 55, 50, and/or 45°,
and/or between 45° and 135°, between 60° and 120°,
between 70° and 110°, and/or between 80° and 100°.
The angle x may be the same as or different than the
angle y.
[0228] In the embodiment shown in FIG. 30, the angles
x,y formed between the segments 1210a/1210b,
1210b/1210c form relatively sharp vertexes, though the
vertex of the angle x is shown as being sharper than the
vertex of the angle y, which has a more rounded shape
at the outer part of the angle. However, according to al-
ternative embodiments, one or both of the angles x,y may
be sharper or less sharp (e.g., more curved, chamfered,
etc.) than in the illustrated shears 1200. One of the angles
x,y may be sharper, while the other is less sharp.
[0229] The segments 1210a, 1210c are offset from
each other in a direction of travel of the upper jaw 1250
relative to the lower jaw 1260. As a result, as viewed in
FIG. 30, the segment 1210a is lower than the segment
1210c and closer to the lower jaw 1260 (when the jaws
1250,1260 are open).
[0230] In the illustrated embodiment, the segments
1210a, 1210b, 1210c that form the Z shape are substan-
tially planar (e.g., plate-like) and have a substantially uni-
form thickness. However, according to alternative em-
bodiments, one, two, and/or all three of the segments
1210a, 1210b, 1210c that form the Z shape may have
simple and/or complex other shapes (e.g., simple or com-
pound curves, shapes that are thinner in one part than
in another, shapes that gradually thicken along any di-
rection of the segment).
[0231] As shown in FIGS. 28-32, the segments 1210a,
1220a, 1230a, 1240a define exposed horizontal faces
1210c, 1220d, 1230d, 1240d that are generally parallel
to a pivotal axis of the shear jaws 1250, 1260. These
surfaces 1210c, 1220d, 1230d, 1240d face the respec-
tive opposing jaw 1250, 1260. Thus, the surfaces 1210c,
1220d face the lower jaw 1260, and the surfaces 1230d,
1240d face the upper jaw 1250.
[0232] In the illustrated embodiment, the segments
1210a, 1210b, 1210c of the blade holder 1210 are inte-
grated into a common, integral body that defines the
blade holder 12010. Alternatively, the segments 1210a,
1210b, 1210c may comprise discrete bodies that are
mounted to each other and/or to the underlying jaw (e.g.,

via wedge blocks, bolts, etc.).
[0233] In use, the blade holders 1210, 1220, 1230,
1240 help to protect the underlying jaw bodies of the jaws
1250, 1260 during use of the shears 1200, and may be
replaced with fresh blade holders 1210, 1220, 1230 when
worn.
[0234] According to various embodiments, the blade
holders 1210, 1230 may be identical to each other and/or
interchangeable such that a single SKU or part number
may be used for both. Similarly, the blade holders 1220,
1240 may be identical to each other and/or interchange-
able such that a single SKU or part number may be used
for both.
[0235] The sliding wear surfaces of any of the replace-
able wear parts discussed herein (e.g., the blade insert(s)
230, 240, 530, 540, 1270 the blade holder(s) 210, 210’,
210", 210-, 220, 220’, 220", 220-, 510, 520, 1210, 1220,
1230, 1240, the lateral support plates 610, 620, the pierc-
ing tips 600, 660, 670, 680 the guide blade 810, the cross
member 700) may have a low-friction surface coating.
For example, as shown in FIG. 6, the shearing/sliding
surfaces 240a, 240d of the blade insert 240 may have a
low-friction coating so as to reduce sliding friction during
operation of the shears.
[0236] While such low-friction coatings may be used
with any of the above-described shears, the low-friction
coatings are particularly well-suited for use on indexable
wear parts that index by flipping over and are mounted
to the shears via a wedge block. In non-limiting examples
of such embodiments (e.g., as shown in FIG. 6), the
wedge blocks 300 act as bosses/dowels between the
insert 240 and the blade holder 220 (or underlying jaw
body, depending on the embodiment) to resist pull-out
of the insert 240 from the jaw when the shears are open-
ing. In such embodiments, the co-efficient of friction be-
tween the wear part surface 240a and abutting surface
of the underlying jaw or blade holder can be lower while
still providing sufficient holding force. In contrast, if the
non-used surfaces of conventional indexable wear parts
had low-friction surface coatings, the reduced friction be-
tween the part and the underlying jaw could disadvanta-
geously increase the risk that the wear part would pull
out from (e.g., separate from/shear from) the underlying
jaw.
[0237] According to various non-limiting embodi-
ments, the low-friction coating is impregnated or coated
onto the tool surface before the wear part is mounted to
the shears. According to various embodiments, low-fric-
tion coating comprises a rigid coating (e.g., titanium ni-
tride, titanium carbonitride, aluminum titanium nitride,
chromium nitride, Diamolith DLC, Nitron MC, or Nitron
CA). According to various embodiments, low-friction
coating is bonded to the underlying wear part (e.g., via
heat, chemical bond, etc.). According to various embod-
iments, the low-friction coating may be formed/applied
during manufacture of the wear part. According to various
embodiments, the low-friction coating comprises a low-
friction coating for use in dry-cutting (i.e., cutting without

39 40 



EP 3 628 786 B1

22

5

10

15

20

25

30

35

40

45

50

55

the use of lubricants/cooling fluids (e.g., oil, grease)). As
used herein, the term "low-friction coating" does not in-
clude temporary lubricants (e.g., oil, grease).
[0238] The foregoing illustrated embodiments are pro-
vided to illustrate the structural and functional principles
of various embodiments and are not intended to be lim-
iting. The scope of the invention is defined in the append-
ed claims.

Claims

1. A blade insert (2000, 2200), threaded fastener (370)
and wedge block (2010, 2210), in combination,
which blade insert is shaped and configured to be
mounted to a jaw (200) of a material processor by
the wedge block (2010, 2210), the blade insert hav-
ing:

an insert body with first and second surfaces
disposed on opposite sides thereof;
a first material-processing surface feature; and
a through-hole (2020) extending from the first
surface to the second,
wherein the blade insert is shaped and config-
ured to be mounted to the jaw by the wedge
block (2010, 2210) extending into the through
hole, the wedge block having a threaded portion
and wedge surfaces, which wedge surfaces
comprise rotationally-symmetric (2210b) and
non-rotationally-symmetric (2210d) portions,
the wedge surfaces being shaped and config-
ured to engage a corresponding wedge surface
(2020a) of a structure other than the wedge
block such that upon threaded engagement and
tightening of a threaded fastener (370) relative
to the threaded portion of the wedge block, i) a
force urges the blade insert into engagement
with the jaw in a force-applying direction of the
fastener, and ii) a force urges, via the wedge
surface, the blade insert into engagement with
the jaw in a direction different from the force-
applying direction;
wherein the through-hole is formed of a conical
frustum on each of the insert body first and sec-
ond surfaces (2020a), both of which conical frus-
tums tapers inwardly as the conical frustums
progress toward a middle of the through-hole;
the combination of blade insert, threaded fas-
tener and wedge block, wherein a maximum
width (B) of the through-hole (2020) exceeds a
minimum width (W) of the through-hole by less
than 50%

2. The combination according to any claim 1, wherein,
as viewed in a cross-section taken along a centreline
axis (2020c) of the through-hole, the conical frus-
tums each form a non-zero angle (ε) with the cen-

terline axis, wherein the angle (ε) is less than 40 de-
grees.

3. The combination of claim 2, wherein the angle (ε) is
less than 25 degrees.

4. The combination according to any one of claims 1-3,
wherein the through-hole comprises a central sur-
face portion that is parallel to a centreline axis of the
through hole, and has first and second axial ends.

5. The combination according to any one of the pre-
ceding claims, wherein the central surface portion of
the blade insert is cylindrically shaped.

6. The combination according to any one of the pre-
ceding claims, wherein the corresponding wedge
surface of the structure other than the wedge block
comprises a wedge surface of the through-hole of
the blade insert.

7. The combination according to any one of the pre-
ceding claims, wherein the threaded fastener com-
prises a bolt having a shank, wherein a minimum
width W of the through hole of the blade insert ex-
ceeds an outside diameter of the shank by at least
5%.

8. The combination according to any one of the pre-
ceding claims , wherein the conical frustums cumu-
latively occupy more than 60% of an axial length of
the through hole.

9. The combination according to according to claim 8,
wherein the conical frustums cumulatively occupy
more than 95% of the axial length of the through hole.

Patentansprüche

1. Klingeneinsatz (2000, 2200), Gewindebefestigung
(370) und Keilblock (2010, 2210) in Kombination,
wobei der Klingeneinsatz gestaltet und konfiguriert
ist, um durch den Keilblock (2010, 2210) an einer
Backe (200) einer Materialverarbeitungsmaschine
montiert zu werden, wobei der Klingeneinsatz fol-
gendes aufweist:

einen Einsatzkörper mit einer ersten und einer
zweiten Oberfläche, die auf gegenüberliegen-
den Seiten davon angeordnet sind;
ein erstes Materialverarbeitungsoberflächen-
merkmal; und
ein Durchgangsloch (2020), das sich von der
ersten Oberfläche zu der zweiten erstreckt,
wobei der Klingeneinsatz gestaltet und konfigu-
riert ist, um durch den Keilblock (2010, 2210),
der sich in das Durchgangsloch erstreckt, an der

41 42 



EP 3 628 786 B1

23

5

10

15

20

25

30

35

40

45

50

55

Backe montiert zu werden, wobei der Keilblock
einen Gewindeabschnitt und Keiloberflächen
aufweist, wobei die Keiloberflächen rotations-
symmetrische (2210b) und nicht rotationssym-
metrische (2210d) Abschnitte umfassen, wobei
die Keilflächen gestaltet und konfiguriert sind,
um mit einer entsprechenden Keiloberfläche
(2020a) einer anderen Struktur als dem Keil-
block in Eingriff zu kommen, so dass bei Gewin-
deeingriff und Festziehen eines Gewindebefes-
tigung (370) relativ zu dem mit Gewindeab-
schnitt des Keilblocks, i) eine Kraft den Klingen-
einsatz in einer Krafteinwirkungsrichtung des
Befestigungselements in Eingriff mit der Backe
drängt und ii) eine Kraft, über die Keiloberfläche,
den Klingeneinsatz in Eingriff mit der Backe in
eine Richtung drängt, die sich von der Kraftein-
wirkungsrichtung unterscheidet;

wobei
das Durchgangsloch aus einem konischen Kegel-
stumpf auf jeder der ersten und zweiten Oberflächen
(2020a) des Einsatzkörpers ausgebildet ist, wobei
sich beide konischen Kegelstümpfe nach innen ver-
jüngen, wenn die konischen Kegelstümpfe zu einer
Mitte des Durchgangslochs fortschreiten; die Kom-
bination aus Klingeneinsatz, Gewindebefestigungs-
element und Keilblock, wobei eine maximale Breite
(B) des Durchgangslochs (2020) eine minimale Brei-
te (W) des Durchgangslochs um weniger als 50 %
übersteigt.

2. Kombination nach Anspruch 1, wobei die Kegel-
stümpfe, in einem Querschnitt entlang einer Mittel-
linienachse (2020c) des Durchgangslochs betrach-
tet, jeweils einen von Null verschiedenen Winkel (ε)
mit der Mittellinienachse ausbilden, wobei der Win-
kel (ε) weniger als 40 Grad beträgt.

3. Kombination nach Anspruch 2, wobei der Winkel (ε)
weniger als 25 Grad beträgt.

4. Kombination nach einem der Ansprüche 1-3, wobei
das Durchgangsloch einen Mitteloberflächenab-
schnitt umfasst, der parallel zu einer Mittellinienach-
se des Durchgangslochs ist und ein erstes und ein
zweites axiales Ende aufweist.

5. Kombination nach einem der vorstehenden Ansprü-
che, wobei der Mitteloberflächenabschnitt des Klin-
geneinsatzes zylindrisch gestaltet ist.

6. Kombination nach einem der vorstehenden Ansprü-
che, wobei die entsprechende Keiloberfläche der
Struktur, die nicht der Keilblock ist, eine Keiloberflä-
che des Durchgangslochs des Klingeneinsatzes um-
fasst.

7. Kombination nach einem der vorstehenden Ansprü-
che, wobei das Gewindebefestigungselement einen
Bolzen, der einen Schaft aufweist, umfasst, wobei
eine minimale Breite W des Durchgangslochs des
Klingeneinsatzes einen Außendurchmesser des
Schaftes um mindestens 5 % übersteigt.

8. Kombination nach einem der vorstehenden Ansprü-
che, wobei die konischen Kegelstümpfe kumulativ
mehr als 60 % einer axialen Länge des Durchgangs-
lochs einnehmen.

9. Kombination nach Anspruch 8, wobei die konischen
Kegelstümpfe kumulativ mehr als 95 % der axialen
Länge des Durchgangslochs einnehmen.

Revendications

1. Insert (2000, 2200) formant lame, attache (370) file-
tée et bloc (2010, 2210) formant cale, en combinai-
son, lequel insert formant lame est façonné et con-
figuré pour être monté sur une mâchoire (200) d’un
dispositif de traitement de matière par le bloc (2010,
2210) formant cale, l’insert formant lame
présentant :

un corps d’insert doté de première et deuxième
surfaces disposées sur des côtés opposés de
celui-ci ;
un premier élément de surface de traitement de
matière ; et
un trou traversant (2020) s’étendant de la pre-
mière surface à la deuxième,
dans laquelle l’insert formant lame est façonné
et configuré pour être monté sur la mâchoire par
le bloc (2010, 2210) formant cale s’étendant
dans le trou traversant, le bloc formant cale pré-
sentant une partie filetée et des surfaces de ca-
le, lesquelles surfaces de cale comprennent des
parties (2210b) symétriques en rotation et des
parties (2210d) non symétriques en rotation, les
surfaces de cale étant façonnées et configurées
pour se mettre en prise avec une surface
(2020a) de cale correspondante d’une structure
autre que le bloc formant cale de sorte que, lors
de la mise en prise filetée et du serrage d’une
attache (370) filetée par rapport à la partie filetée
du bloc formant cale, i) une force sollicite l’insert
formant lame en mise en prise avec la mâchoire
dans une direction d’application de force de l’at-
tache, et ii) une force sollicite, via la surface de
cale, l’insert formant lame en mise en prise avec
la mâchoire dans une direction différente de la
direction d’application de force ;

dans lequel le trou traversant est formé d’un tronc
de cône sur chacune des première et deuxième sur-
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faces (2020a) de corps d’insert, lesquels deux troncs
de cône se rétrécissent vers l’intérieur à mesure que
les troncs de cône progressent vers un milieu du trou
traversant ; la combinaison d’insert formant lame,
d’attache filetée et de bloc formant cale, dans laquel-
le une largeur maximale (B) du trou traversant (2020)
dépasse une largeur minimale (W) du trou traversant
de moins de 50 %

2. Combinaison selon une quelconque revendication
1, dans laquelle, lorsqu’on les observe dans une sec-
tion transversale prise le long d’un axe (2020c) de
ligne centrale du trou traversant, les troncs de cône
forment chacun un angle (ε) non nul avec l’axe de
ligne centrale, dans laquelle l’angle (ε) est inférieur
à 40 degrés.

3. Combinaison selon la revendication 2, dans laquelle
l’angle (ε) est inférieur à 25 degrés.

4. Combinaison selon l’une quelconque des revendi-
cations 1 à 3, dans laquelle le trou traversant com-
prend une partie de surface centrale qui est parallèle
à un axe de ligne centrale du trou traversant, et pré-
sente des première et deuxième extrémités axiales.

5. Combinaison selon l’une quelconque des revendi-
cations précédentes, dans laquelle la partie de sur-
face centrale de l’insert formant lame est façonnée
de manière cylindrique.

6. Combinaison selon l’une quelconque des revendi-
cations précédentes, dans laquelle la surface de cale
correspondante de la structure autre que le bloc for-
mant cale comprend une surface de cale du trou
traversant de l’insert formant lame.

7. Combinaison selon l’une quelconque des revendi-
cations précédentes, dans laquelle l’attache filetée
comprend un boulon présentant une tige, dans la-
quelle une largeur minimale W du trou traversant de
l’insert formant lame dépasse un diamètre extérieur
de la tige d’au moins 5 %.

8. Combinaison selon l’une quelconque des revendi-
cations précédentes, dans laquelle les troncs de cô-
ne occupent de manière cumulée plus de 60 % d’une
longueur axiale du trou traversant.

9. Combinaison selon la revendication 8, dans laquelle
les troncs de cône occupent de manière cumulée
plus de 95 % de la longueur axiale du trou traversant.
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