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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 62/173,042, filed June 9, 2015.

FIELD OF THE INVENTION

[0002] Embodiments relate to crushers and in partic-
ular to a type of crusher generally used to break concrete
and rock into smaller size aggregate, including crushers
used to comminute masses of reinforced concrete and
asphalt taken from demolition sites and stone taken from
quarries.

BACKGROUND

[0003] Crushing devices are known in the art for use
to reduce large pieces of frangible material such as, but
not limited to, concrete, rock, asphalt, etc., to smaller
pieces. For the most part, jaw crushers now in use have
proven to be satisfactory for most of their intended pur-
poses including, feed size, hard rock capability, reduction
ratio, product characteristics, throughput and economy.
However, improvements in each of these areas are still
possible. For example, many prior art jaw-type crushers
have a fixed jaw and a large heavy movable jaw. In a
majority of the prior art jaw-type crushers, eccentrically
mounted rotatable jaws are driven by motors where the
frangible material passes over at least one of the jaws.
Since the frangible material is placed on at least one of
the eccentrically mounted rotatable jaws, the motor driv-
ing the jaw would have to produce sufficient force to allow
the jaw to produce its eccentric movement even with the
additional weight from the frangible material. Because of
the added weight upon such jaws, this type of prior art
jaw-type crusher could typically experience more wear
and tear than crushers thatdid notapply additional weight
to an eccentrically mounted rotatable jaw.

[0004] Pieces of material may remain engaged with
the jaw(s) creating fine material until the pieces are of a
small enough size to fall away from the jaw(s). While the
crushed material may be reused, the fine material does
not have as many reusable purposes. Therefore entities
wishing to break frangible material into smaller pieces
would benefit from a system and method which provides
for breaking of frangible material where a production of
fine material is minimized.

[0005] US 581756 A and US 450 890 A disclose ore-
crushers. US 2,591,639 A discloses a jaw-type crusher.

BRIEF SUMMARY

[0006] The system comprises a jaw movable during
operation of the system, the jaw comprising an upper
part to make contact with frangible material and a lower
part. A cover that is stationary during operation of the
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system is provided. The cover surrounds at least a seg-
ment of an upper partofthe jaw to create an areabetween
the jaw and the cover toreduce a size of frangible material
during operation of the system. A tray located at the lower
part of the jaw to capture frangible material that falls from
the area between the jaw and the cover is also provided.
[0007] According to an aspect of the invention, there
is provided a system as recited in Claim 1. Optional fea-
tures of the system are recited in the dependent claims.
[0008] According to another aspect of the invention,
there is provided a method as recited in Claim 9.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A more particular description of the invention
briefly described above will be rendered by reference to
specific embodiments thereof that are illustrated in the
appended drawings. Understanding that these drawings
depict only typical embodiments of the invention and are
not therefore to be considered to be limiting of its scope,
the embodiments of the invention will be described and
explained with additional specificity and detail through
the use of the accompanying drawings in which:

FIG. 1 shows an embodiment of a system which min-
imizes a production of fine material when crushing
frangible material;

FIG. 2 shows an embodiment of the system with the
cover cut away to show the jaw;

FIG. 3 shows an embodiment of the cover around
the jaw;

FIG. 4 shows an embodiment of the elongated jaw
and the cover separated;

FIG. 5 shows a flowchart illustrating an exemplary
embodiment of a method for minimizing a production
of fine material; and

FIG. 6 shows another flowchart illustrating an em-
bodiment of a method for minimizing production of
fine material.

DETAILED DESCRIPTION

[0010] Embodiments are described herein with refer-
ence to the attached figures wherein like reference nu-
merals are used throughout the figures to designate sim-
ilar or equivalent elements. The figures are not drawn to
scale and they are provided merely to illustrate aspects
disclosed herein. Several disclosed aspects are de-
scribed below with reference to non-limiting example ap-
plications for illustration. It should be understood that nu-
merous specific details, relationships, and methods are
set forth to provide a full understanding of the embodi-
ments disclosed herein. One having ordinary skill in the
relevant art, however, will readily recognize that the dis-
closed embodiments can be practiced without one or
more of the specific details or with other methods. In other
instances, well-known structures or operations are not
shown in detail to avoid obscuring aspects disclosed
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herein. The embodiments are not limited by the illustrated
ordering of acts or events, as some acts may occur in
different orders and/or concurrently with other acts or
events. Furthermore, not all illustrated acts or events are
required to implement a methodology in accordance with
the embodiments.

[0011] Notwithstanding that the numerical ranges and
parameters setting forth the broad scope are approxima-
tions, the numerical values set forth in specific non-lim-
iting examples are reported as precisely as possible. Any
numerical value, however, inherently contains certain er-
rors necessarily resulting from the standard deviation
found in their respective testing measurements. Moreo-
ver, all ranges disclosed herein are to be understood to
encompass any and all sub-ranges subsumed therein.
For example, a range of "less than 10" can include any
and all sub-ranges between (and including) the minimum
value of zero and the maximum value of 10, that is, any
and all sub-ranges having a minimum value of equal to
or greater than zero and a maximum value of equal to or
less than 10, e.g., 1 to 4.

[0012] FIG. 1 shows anembodimentof a system which
minimizes a production of fine material when crushing
frangible material. Whereas many prior art crushers are
arranged vertically so that frangible material is primarily
acted upon by gravity to directit to be crushed, the system
10 may not be vertical. As such, the system 10 actually
has less height when compared to prior art crushers. A
height of the system 10 is determinable based on an an-
gle of a jaw 20 or a cover 30 with respect to the ground.
The system 10 is placed at an angle of approximately six
degrees (plus or minus 2 degrees) to approximately
eighty degrees (plus or minus 10 degrees). Hence, at the
minimum height, approximately six degrees, the system
10 is nearly horizontal.

[0013] As further shown in FIG. 1, a drive mechanism
70is provided. The drive mechanism 70 may be provided
to cause movement of the jaw 20 in a lifting and lowering
movement in at least one of a forward direction and a
backward direction. In another non-limiting example, the
movement of the jaw 20, caused by the drive mechanism
70, is an eccentric movement. A conveyor system 80 is
also shown. The conveyor system 80 is positioned to
catch the crushed material and to transport it away from
the jaw 20 and cover 30.

[0014] Being nearly horizontal, or horizontal, a lower
feed height is realized when compared to prior art crush-
ers. Also, the embodiments disclosed herein can accept
longer pieces of frangible material when compared to
prior art crushers. Furthermore, by being nearly horizon-
tal, a smoother or more direct transition from the jaw 20
and cover 30 to the conveyor system 80 is realized as
the conveyor is also positioned nearly horizontal or hor-
izontal with respect to the surface upon which the system
rests or sits.

[0015] FIG. 2 shows anembodimentofthe system with
the cover cut away to show the jaw. As illustrated, the
system 10 comprises a tapered jaw 20 angled in a down-
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ward direction along its length and configured to have a
lifting and lowering movement in atleast one of a forward
direction and a backward direction. The cover 30 sur-
rounds an upper part of the jaw 20 and defines an area
35 between the cover 30 and the jaw 20 along the length,
or elongated part, of the jaw. The cover 30 further assists
indefiningan opening 40 between atleast a side between
the cover 30 and the jaw 20. A connector 28 may provide
for further movement of the jaw 20 initiated by the drive
mechanism 70.

[0016] The movement of the jaw 20 causes frangible
material to pass along the length of the jaw 20 and to be
removed from the jaw 20 through the opening 40 when
the frangible material has achieved a size to pass through
the opening 40. Thus, as configured, frangible material
small enough to pass through the opening 40 may do so.
Furthermore, since the broken frangible material may exit
the jaw 20 and cover 30 sooner it helps to minimize an
amount of fine material which prior art systems produce.
In other words, the movement of the jaw 20 with respect
to the cover 30 only maintains frangible material within
these two components until they are of a size to pass
beyond these components. By doing so, frangible mate-
rial is not left within these components being grinded fur-
ther, which would result in further reduction in size caus-
ing the creation of fine material. As the frangible material
is moved along the length of the jaw 20, the pieces of
frangible material, that are small enough to pass through
the opening 40, pass through. Other remaining pieces
will stay within the system 10, specifically between the
cover 30 and jaw 20, until they are of a size capable of
exiting through the opening 40. A tray, or base, 50 is
provided and is attached to the jaw 20. The tray may
catch the frangible material that is already no longer re-
quiring further reduction in size by engaging the jaw 20
and cover 30, and is moved towards the opening 40 by
movement of the jaw 20.

[0017] FIG. 3 shows an embodiment of the cover
around the jaw. More specifically, as illustrated in FIG.
3, the plate or cover 30 surrounds the elongated jaw 20
where both are angled downward. Broken frangible ma-
terial is expended from the sides of the jaw 20 at the
opening 40 created between the jaw 20 and the cover
30. The frangible material may pass through the opening
40 directly from being in contact with both the jaw 20 and
cover 30 or once resting on the tray 50. The term "sides"
as used above means along any surface of the jaw 20.
Also as also illustrated, the frangible material is fed into
the system 10 at a distal end 60 of the j aw 20 when
compared to the location of the opening 40.

[0018] Asfurtherillustratedin FIG. 2, the cover 30 may
have a tapered shape, meaning more space is provided
for between the cover 30 and jaw 20 at the distal end 60
of the jaw 20 when compared to the opening 40. The
tapered shape of the cover 30 may be at a similar tapered
angle as the jaw 20. In another embodiment, the tapered
angle of the cover 30 may be different than the jaw 20.
In another embodiment, the cover is arranged to provide
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for increased crushing of material at an earlier location,
closer to the distal end 60, on the jaw 20. Thus, a reverse
tapering of the cover 30 with respect to the jaw 20 may
be employed. Thus, in that embodiment, the crushing
may be considered uniform since the cover 30 is forcing
crushing to occur earlier than if the cover 30 and jaw 20
had a similar tapered angle. In essence, the cover may
be placed or arranged to create an angle between the
inner surface of the cover and the jaw 20.

[0019] The cover 30 may also be adjustable, meaning
thatit may be located so as to adjust the area 35 between
the jaw 20 and the cover 30. The adjustment may also
adjust a size of the opening 40. As explained herein, the
opening 40 on a first side of the jaw 20 may be the same
or different than the opening 40 on the second side of
the jaw 20. This may be possible as the cover may be
positioned closer to one side of the jaw 20 than the sec-
ond side of the jaw 20.

[0020] Once placed at a desired position, the cover 30
may then be secured so that it does not move during
operation of the system 10. Thus, as explained above,
the cover 30 may be angled at an angle different than
the angle of the jaw 20. As a non-limiting example, the
cover 30 may have a greater angle to allow a greater
area near the base 50 of the jaw 20.

[0021] FIG. 4 shows an embodiment of the elongated
jaw and the cover separated. The jaw 20 may comprise
a tapered shape or semi-triangular shape, when viewing
the jaw 20 from either the opening 40 or distal end 60.
Further shown is the base 50 located beneath the jaw
20. A shape of the jaw 20 may comprise other shapes.
As a non-limiting example, the width of the jaw 20 may
eitherincrease ordecrease along its length from the distal
end 60 to the opening 40. Though the outer surface of
the jaw 20 is shown as being segmented, in another em-
bodimentit may be a smooth transition. More specifically,
an outer surface of the jaw 20 may comprise a plurality
of segments 85 of different diameters along the length
of the jaw 20. The segments 85 may be symmetric or
non-symmetric, as illustrated, with respect to the other
segments 85. In another embodiment, a pattern may be
inscribed, or etched in a surface of the jaw 20 to further
assist with breaking of the frangible material. An en-
trance, or passage, 65 is provided at the distal end 60 of
the jaw 20 for frangible material to enter between the
cover 30 and jaw 20. At the opening 40, that end of the
jaw 20 may have an apex shape, a blunt shape, or a
flattened end shape.

[0022] The cover 30 may be stationary during opera-
tion of the system 10. At least one connector 75 is pro-
vided to secure the cover to a part of the system 10 so
that the cover is stationary during operation. Thus, re-
ceivers 72, 79 are provided on the cover 30 and the sys-
tem and the connector 75 secures respective receivers
together. In another embodiment, hydraulic cylinders
may be used to hold the cover 30 in place.

[0023] As mentioned above, in operation, the jaw 20
not only crushes the frangible material, but based on its

10

15

20

25

30

35

40

45

50

55

movement, also pushes or moves the material forward
along the elongated length of the jaw 20. Thus, the jaw
acts as a feeder. Doing so provides for less wear and
tear on the drive mechanism 70 since frangible material
is not concentrated at a signal region of the jaw during
the breaking process. Less wear and tear is also realized
as the jaw 20 and tray 50 are moving during operation
which causes self-relieving of frangible material from be-
ing wedged, stuck, or packed between the jaw 20 and
the cover 30. Furthermore, less horsepower from the
drive mechanism 70 is required. This is also due to the
frangible material remaining loose, or not bunching up at
a specific location along the jaw 20. By the time frangible
material approaches the end of the jaw 20 proximate the
opening 40, much of the frangible material has already
been broken down to a size that it has already passed
from within the area 35 between the jaw 20 and the cover
30 and has fallen onto the conveyor 80 and transported
away from the system 10. This further results in fewer or
less fines or fine material being produced, when com-
pared to prior art system, since the fines are notas usable
as the crushed frangible material. Furthermore, because
of the shape of the jaw 20, the system 10 is self-relieving
as the movement of the jaw 20 in combination with the
openings 40 provides for frangible material to exit the
system immediately once of a size to pass through the
opening 40. The properly sized material can pass through
the opening 40 either where the length of the elongated
jaw 20 terminates at the opening 40. This is further real-
ized as the tray captures early crushed frangible material
and moves it towards the opening 40 by movement of
the jaw 20 which also results in the moving of the base 50.
[0024] Thus, as disclosed above, the system 10 may
comprise a jaw 20 that is movable during operation of
the system 10. The jaw 20 may comprise an upper part
to make contact with frangible material and a lower part.
The cover 30 may be stationary during operation of the
system 10. The cover 30 surrounds at least a segment
of an upper part of the jaw 20 to create an area 35 be-
tween the jaw 20 and the cover 30 to reduce a size of
frangible material during operation of the system 10. The
tray 50 may be located at the lower part of the jaw 20 to
capture frangible material that falls from the area be-
tween the jaw 20 and the cover 30. The jaw and the cover
define an entrance 65 into which frangible material re-
duced in size is fed. The jaw 20 and the cover 30 may
define an exit 40 from which frangible material that has
been reduced in size is removed from at least one of
between the jaw 20 and the cover and the tray by move-
ment of the jaw 20 during operation of the system 10.

[0025] An outer surface of the upper part of the jaw 20
may comprise a smooth surface or a plurality of segments
where at least two of the segments of the plurality of
segments are of different height, dimension, size, etc. A
receiving device 80 to collect frangible material that pass-
es from the jaw and cover is disclosed. The receiving
device may be a conveyor system. The jaw 20 is approx-
imately six degrees to approximately eighty degrees from
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a surface upon which the system is placed. The cover
30 may also be placed at approximately the same de-
grees as the jaw 20. The cover 30 may be adjustable to
define the area 35 between the cover and the jaw prior
to operation of the system. Furthermore, the area 35 be-
tween the cover 30 and the jaw 20 may decrease from
where frangible material is placed between the cover and
the jaw and where the reduced sized frangible material
exits from between the cover and the jaw 20. The jaw 20
may comprise a generally triangular shape with a round-
ed vertex or the jaw 20 may comprise a tapered shape
along its length with a base of the jaw 20 being larger at
a first end and smaller at a second end.

[0026] Inanother embodiment, the system 10 compris-
es a nearly horizontal jaw 20 that is movable to reduce
a size of frangible material, a stationary cover 30 around
a top side of the jaw 20, an area 35 is defined between
an outer surface of the jaw 20 and an inner surface of
the cover 30, and a drive mechanism 70 to cause the jaw
20 to move to vary the area between the cover 30 and
the jaw 20 to reduce the size of frangible material within
the area 35.

[0027] Atray 50 is provided to capture frangible mate-
rial that has been reduced in size, but is still within the
area between the jaw 20 and the cover 30. The tray 50
is movable by the drive mechanism 70 to cause the ma-
terial within the tray 50 to move from the area between
the jaw 20 and the cover 30 to an exit location 40. The
conveyor 80 captures frangible material that has been
reduced in size to escape from within the area between
the jaw 20 and the cover 30 during operation of the drive
mechanism 70. As discussed above, the cover 30 may
be adjustable to define the area 35 between the cover
20 and the jaw 30. The area 35 between the cover 30
and the jaw 20 may decrease from where frangible ma-
terial is placed between the cover 30 and the jaw 20, the
entrance 65 and where the reduced sized frangible ma-
terial exits 40 from between the cover 30 and the jaw 20.
The nearly horizontal jaw 20 is approximately six degrees
to approximately eighty degrees from a surface upon
which the system 10 is placed.

[0028] FIG. 5 shows flowchart illustrating an embodi-
ment of a method for minimizing production of fine ma-
terial. The method 500 comprises moving a nearly hori-
zontal jaw driven by a drive mechanism with an upper
part of the jaw surrounded by a stationary cover that with
the jaw defines an area between the jaw and cover to
reduce a size of frangible material, at 510. The method
further comprises capturing frangible material that is re-
duced in size to fall from within the area between the jaw
and cover with a tray located at the lower part of the jaw
andthatis in motion by operation of the drive mechanism,
at 520. The method also comprises removing frangible
material that is reduced in size from at least one of the
area between the jaw and cover and tray with a conveyor
system, at 530.

[0029] FIG. 6 shows another flowchart illustrating an
embodiment of a method for minimizing a production of

10

15

20

25

30

35

40

45

50

55

fine material. The method 700 comprises moving a ta-
pered jaw angled in a at least one of an eccentric motion,
a forward direction and a backward direction along its
length with a lifting and lowering movement in at least
one of a forward direction and a backward direction, at
710. The method 700 also comprises defining an area
to receive frangible material between the jaw and a cover
that surrounds an upper part of the jaw, at 720. The meth-
od further comprises breaking frangible material within
the area, starting at a base end of the tapered jaw until
the frangible material is of a size to pass ("to pass" in-
cludes being capable of passing") through an opening
along a side between the jaw and the cover, at 730. The
method also comprises passing the frangible material
downward along the length of the jaw by movement of
the jaw until the frangible material is of the size to pass
through the opening, at 740. Those skilled in the art will
recognize that utilizing this method, the frangible material
is being transformed from larger pieces of material such
as, but not limited to, concrete slabs, into smaller pieces
of material that may then be recycled for use in other
products. By continuously passing pieces of frangible
material further along the length of the jaw until small
enough to pass through the opening reduces an amount
of fine material produced during the crushing.

[0030] Thus,inaddition to producing less fine material,
the embodiments disclosed above also provide for non-
packing of the frangible material during the crushing proc-
ess. This is due to the system 10 being nearly horizontal
so that the movement of the jaw 20 is not negatively im-
pacted by gravitational forces as the frangible material
is moved primarily in a forward and backward direction
during the crushing process and not primarily in a vertical
direction during the crushing process. When compared
to prior art crushers, gravity usually prohibits frangible
material to move backwards or toward where the frangi-
ble material initially engages a jaw. Thus, the embodi-
ments disclosed herein provides for a self-relieving sys-
tem and method. The driving mechanism 70 is causing
sufficient movement of the jaw 20 and tray 50 to where
any packed material is forcibly dislodged.

[0031] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting. As used herein, the singular forms
"a,""an," and "the" areintendedtoinclude the plural forms
as well, unless the context clearly indicates otherwise.
Furthermore, to the extent that the terms "including," "in-
cludes," "having," "has," "with," or variants thereof are
used in either the detailed description and/or the claims,
such terms are intended to be inclusive in a manner sim-
ilar to the term "comprising." Moreover, unless specifi-
cally stated, any use of the terms first, second, etc., does
not denote any order or importance, but rather the terms
first, second, etc., are used to distinguish one element
from another.

[0032] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
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skill in the art to which embodiments of the invention be-
longs. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be
interpreted as having a meaning that is consistent with
their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense
unless expressly so defined herein.

[0033] While various disclosed embodiments have
been described above, it should be understood that they
have been presented by way of example only, and not
limitation.

[0034] Therefore, the breadth and scope of the subject
matter provided herein should not be limited by any of
the above explicitly described embodiments. Rather, the
scope of the invention is defined by the appended claims.

Claims
1. A system (10) comprising:

a nearly horizontal jaw (20) movable to reduce
a size of frangible material, the nearly horizontal
jaw (20) positioned at an angle of 6°+2° to
80°*=10° with respect to the ground;

a stationary cover (30) around a top side of the
nearly horizontal jaw (20), an area (35)is defined
between an outer surface of the nearly horizon-
tal jaw (20) and an inner surface of the cover
with an opening (40) extending from the area
(35) along a length of the nearly horizontal jaw
(20) and the stationary cover (30);

a drive mechanism (70) to cause the nearly hor-
izontaljaw (20) to move in a plurality of directions
to vary the area (35) between the cover (30) and
the nearly horizontal jaw (20) to reduce a size
of frangible material within the area (35), move
frangible material between the nearly horizontal
jaw (20) and stationary cover (30) forward along
an elongated length of the nearly horizontal jaw
(20) and self-relieve frangible material wedged
between the nearly horizontal jaw (20) and the
cover (30); and

a tray (50) located at the lower part of the elon-
gated jaw (20), along the elongated length of the
nearly horizontal jaw (20) to capture frangible
material that falls from the area (35) between
the nearly horizontal jaw (20) and the cover (30)
wherein the tray (50) is movable by the drive
mechanism (70) to cause the frangible material
within the tray (50) to move from beneath the
nearly horizontal jaw (20) and the cover (30) to
an exit location.

2. The system (10) according to claim 1, wherein the
nearly horizontal jaw (20) comprises an outer surface
comprising at least one of a smooth surface and a
plurality of segments, and optionally wherein the at
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least two of the segments of the plurality of segments
are of different height.

The system (10) according to claim 1, wherein the
nearly horizontal jaw (20) comprises a generally tri-
angular shape with a rounded vertex, or wherein the
nearly horizontal jaw (20) comprises a tapered shape
along its length with a base of the nearly horizontal
jaw (20) being larger at a first end and smaller at a
second end.

The system (10) according to claim 1, further com-
prising a conveyor (80) to capture frangible material
that has been reduced in size to escape from within
the area (35) between the nearly horizontal jaw (20)
and the cover (30) during operation of the drive
mechanism (70).

The system (10) according to claim 1, wherein the
cover (30) is adjustable to define the area (35) be-
tween the cover (30) and the nearly horizontal jaw
(20).

The system (10) according to claim 1, wherein the
area between the cover (30) and the nearly horizon-
tal jaw (20) decreases from where frangible material
is initially placed between the cover (30) and the
nearly horizontal jaw (20) and where the reduced
sized frangible material exits from an exit located on
a side between the cover (30) and the nearly hori-
zontal jaw (20).

The system (10) according to claim 1 wherein the
nearly horizontal jaw (20) comprises an upper part
to make contact with frangible material, a lower part,
a front end and a back end.

The system (10) according to claim 7 wherein the
tray (50) is attached beneath the nearly horizontal
jaw (20) at the lower part and wherein movement of
the nearly horizontal jaw (20) by the drive mecha-
nism causes movement of the tray (50).

A method comprising:

moving a nearly horizontal jaw (20) driven in a
plurality of directions by a drive mechanism (70)
with an upper part of the nearly horizontal jaw
(20) surrounded by a stationary cover (30) that
with the nearly horizontal jaw (20) defines an
area (35) between the nearly horizontal jaw (20)
and the cover (30) to reduce a size of frangible
material, the nearly horizontal jaw (20) posi-
tioned at an angle of 6°*=2° to 80°+10° with re-
spect to the ground;

capturing frangible material that is reduced in
size to fall from within the area (35) between the
nearly horizontal jaw (20) and the cover (30) with



11 EP 3 307 439 B1 12

a tray (50) located at a lower part of the nearly
horizontal jaw (20) and that is in motion by op-
eration of the drive mechanism (70);

moving frangible material along a length of the
tray (50) to an exit location; and

removing frangible material, at the exit location,
that is reduced in size from at least one of the
area (35) between the nearly horizontal jaw (20)
and the cover (30) and the tray (50) with a con-
veyor system (80).

Patentanspriiche

System (10), das Folgendes umfasst:

eine nahezu horizontale Backe (20), die beweg-
bar ist, um eine GroRRe von zerbrechlichem Ma-
terial zu verringern, wobei die nahezu horizon-
tale Backe (20) in einem Winkel von 6° = 2° bis
80°x 10° hinsichtlich des Bodens positioniert
ist;

eine stationare Abdeckung (30) um eine Ober-
seite der nahezu horizontalen Backe (20) her-
um, wobei ein Bereich (35) zwischen einer Au-
Renoberflache der nahezu horizontalen Backe
(20) und einer Innenoberflache der Abdeckung
definiert ist, wobei sich eine Offnung (40) aus
dem Bereich (35) entlang einer Lange der na-
hezu horizontalen Backe (20) und der stationa-
ren Abdeckung (30) erstreckt;

einen Antriebsmechanismus (70), um zu bewir-
ken, dass sich die nahezu horizontale Backe
(20) in mehrere Richtungen bewegt, um den Be-
reich (35) zwischen der Abdeckung (30) und der
nahezu horizontalen Backe (20) zu variieren,
um eine GroRe von zerbrechlichem Material in-
nerhalb des Bereichs (35) zu verringern, zer-
brechliches Material zwischen der nahezu hori-
zontalen Backe (20) und der stationaren Abde-
ckung (30) entlang einer langlichen Lange der
nahezu horizontalen Backe (20) nach vorne zu
bewegen und zerbrechliches Material selbst zu
befreien, das zwischen der nahezu horizontalen
Backe (20) und der Abdeckung (30) verkeilt ist;
und

eine Schale (50), die sich an dem unteren Teil
derlanglichen Backe (20) entlang derlanglichen
Lange der nahezu horizontalen Backe (20) be-
findet, um zerbrechliches Material aufzufangen,
das aus dem Bereich (35) zwischen der nahezu
horizontalen Backe (20) und der Abdeckung
(30) fallt, wobei die Schale (50) durch den An-
triebsmechanismus (70) bewegbar ist, um zu
bewirken, dass sich das zerbrechliche Material
innerhalb der Schale (50) von unterhalb der na-
hezu horizontalen Backe (20) und der Abde-
ckung (30) zu einer Austrittsstelle bewegt.
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2,

System (10) nach Anspruch 1, wobei die nahezu ho-
rizontale Backe (20) eine AuRRenoberflache umfasst,
die eine glatte Oberflache und/oder mehrere Seg-
mente umfasst, und optional wobei die wenigstens
zwei der Segmente der mehreren Segmente unter-
schiedlich hoch sind.

System (10) nach Anspruch 1, wobei die nahezu ho-
rizontale Backe (20) eine im Allgemeinen dreieckige
Form mit einem abgerundeten Scheitelpunkt um-
fasst oder wobei die nahezu horizontale Backe (20)
eine sich verjingende Form entlang ihrer LAnge um-
fasst, wobei eine Basis der nahezu horizontalen Ba-
cke (20) an einem ersten Ende groRRer und an einem
zweiten Ende kleiner ist.

System (10) nach Anspruch 1, das ferner einen For-
derer (80) umfasst, um zerbrechliches Material auf-
zufangen, dessen GroRe verringert wurde, um wah-
rend eines Betriebs des Antriebsmechanismus (70)
von innerhalb des Bereichs (35) zwischen der nahe-
zu horizontalen Backe (20) und der Abdeckung (30)
zu entweichen.

System (10) nach Anspruch 1, wobei die Abdeckung
(30) einstellbar ist, um den Bereich (35) zwischen
der Abdeckung (30) und der nahezu horizontalen
Backe (20) zu definieren.

System (10) nach Anspruch 1, wobei der Bereich
zwischen der Abdeckung (30) und der nahezu hori-
zontalen Backe (20) von wo das zerbrechliche Ma-
terial anfanglich zwischen der Abdeckung (30) und
der nahezu horizontalen Backe (20) platziert ist und
wo das zerbrechliche Material mit reduzierter GroRe
aus einem Austritt austritt, der sich auf einer Seite
zwischen der Abdeckung (30) und der nahezu hori-
zontalen Backe (20) befindet, abnimmt.

System (10) nach Anspruch 1, wobei die nahezu ho-
rizontale Backe (20) einen oberen Teil, um zerbrech-
liches Material zu beriihren, einen unteren Teil, ein
vorderes Ende und ein hinteres Ende umfasst.

System (10) nach Anspruch 7, wobei die Schale (50)
unter der nahezu horizontalen Backe (20) an dem
unteren Teil befestigt ist und wobei eine Bewegung
der nahezu horizontalen Backe (20) durch den An-
triebsmechanismus die Bewegung der Schale (50)
bewirkt.

Verfahren, das Folgendes umfasst:

Bewegen einer nahezu horizontalen Backe (20),
die durch einen Antriebsmechanismus (70) in
mehrere Richtungen angetrieben wird, wobei
ein oberer Teil der nahezu horizontalen Backe
(20) durch eine stationare Abdeckung (30) um-
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gebenist, die mitder nahezu horizontalen Backe
(20) einen Bereich (35) zwischen der nahezu
horizontalen Backe (20) und der Abdeckung
(30) definiert, um eine GroRe von zerbrechli-
chem Material zu verringern, wobei die nahezu
horizontale Backe (20) in einem Winkel von
6°*2° bis 80°*=10° hinsichtlich des Bodens po-
sitioniert ist;

Auffangen von zerbrechlichem Material, dessen
GroRe verringert wurde, um von innerhalb des
Bereichs (35) zwischen dernahezu horizontalen
Backe (20) und der Abdeckung (30) zu fallen,
wobei sich eine Schale (50) an einem unteren
Teil der nahezu horizontalen Backe (20) befin-
det, und das durch den Betrieb des Antriebsme-
chanismus (70) in Bewegung ist;

Bewegen von zerbrechlichem Material entlang
einer Lange der Schale (50) zu einer Austritts-
stelle; und

Entfernen, an der Austrittsstelle, von zerbrech-
lichem Material, dessen GroRRe reduziert wurde,
aus dem Bereich (35) zwischen der nahezu ho-
rizontalen Backe (20) und der Abdeckung (30)
und/oder der Schale (50) mit einem Fordersys-
tem (80).

Revendications

Systeme (10) comprenant:

une méachoire presque horizontale (20) pouvant
étre déplacée pourréduire une taille de matériau
cassant, la méachoire presque horizontale (20)
étant positionnée a un angle de 6° = 2° a 80°
=+ 10° par rapport au sol ;

un capot stable (30) autour d’'un cbté supérieur
de la méachoire presque horizontale (20), une
zone (35) étant définie entre une surface exté-
rieure de la machoire presque horizontale (20)
et une surface intérieure du capot avec une
ouverture (40) s’étendant depuis la zone (35) le
long d’une longueur de la méachoire presque ho-
rizontale (20) et du capot stable (30) ;

un mécanisme d’entrainement (70) pour ame-
ner la machoire presque horizontale (20) a se
déplacer dans une pluralité de directions afin de
faire varier la zone (35) entre le capot (30) et la
machoire presque horizontale (20) pour réduire
une taille de matériau cassantau sein de lazone
(35), déplacer le matériau cassant entre la ma-
choire presque horizontale (20) et le capot sta-
ble (30) vers I'avant le long d’'une longueur al-
longée de la machoire presque horizontale (20)
et amener le matériau cassant coincé entre la
machoire presque horizontale (20) et le capot
(30) a se libérer ; et

un plateau (50) situé au niveau de la partie in-
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férieure de la machoire allongée (20), le long de
lalongueur allongée de la machoire presque ho-
rizontale (20) pour collecter le matériau cassant
qui tombe depuis la zone (35) entre la machoire
presque horizontale (20) et le capot (30), le pla-
teau (50) pouvant étre déplacé par le mécanis-
me d’entrainement (70) pour amener le maté-
riau cassant dans le plateau (50) a se déplacer
depuis le dessous de la machoire presque ho-
rizontale (20) et du capot (30) vers un emplace-
ment de sortie.

Systeme (10) selon la revendication 1, la machoire
presque horizontale (20) comprenant une surface
extérieure comprenant une surface lisse et/ou une
pluralit¢ de segments, et éventuellement les au
moins deux des segments de la pluralité de seg-
ments étant de hauteur différente.

Systeme (10) selon la revendication 1, la machoire
presque horizontale (20) comprenant une forme gé-
néralement triangulaire avec un sommet arrondi, ou
la machoire presque horizontale (20) comprenant
une forme effilée le long de sa longueur avec une
base de la méachoire presque horizontale (20) étant
plus grande a une premiére extrémité et plus petite
a une seconde extrémité.

Systeme (10) selon la revendication 1, comprenant
en outre un transporteur (80) pour collecter le maté-
riau cassant dont la taille a été réduite afin qu'il
s’échappe de l'intérieur de la zone (35) entre la méa-
choire presque horizontale (20) et le capot (30) pen-
dant le fonctionnement du mécanisme d’entraine-
ment (70).

Systeme (10) selon la revendication 1, le capot (30)
étant réglable pour la zone (35) entre le capot (30)
et la machoire presque horizontale (20).

Systeme (10) selon la revendication 1, la zone entre
le capot (30) et la machoire presque horizontale (20)
diminuant a partir de I'endroit ot le matériau cassant
est initialement placé entre le capot (30) et la méa-
choire presque horizontale (20) et ou le matériau
cassant de taille réduite sort d’'une sortie située sur
un cété entre le capot (30) et la méachoire presque
horizontale (20).

Systeme (10) selon la revendication 1, la machoire
presque horizontale (20) comprenant une partie su-
périeure pour entrer en contact avec un matériau
cassant, une partie inférieure, une extrémité avant
et une extrémité arriere.

Systeme (10) selon la revendication 7, le plateau
(50) étant fixé sous la machoire presque horizontale
(20)au niveaude la partie inférieure etle mouvement
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de la méachoire presque horizontale (20) par le mé-
canisme d’entrainement provoquant le mouvement
du plateau (50).

Procédé comprenant : 5

le déplacement d’'une machoire presque hori-
zontale (20) entrainée dans une pluralité de di-
rections par un mécanisme d’entrainement (70)
avec une partie supérieure de la machoire pres- 10
que horizontale (20) entourée d’un capot stable

(30) qui, avec la machoire presque horizontale
(20) définitune zone (35) entre lamachoire pres-

que horizontale (20) et le capot (30) servant a
réduire une taille de matériau cassant, la ma- 15
choire presque horizontale (20) étant position-
néeaunanglede6° = 2°a80° = 10° parrapport

au sol ;

la collecte d’'un matériau cassant dont la taille

est réduite pour tomber, depuis l'intérieur de la 20
zone (35) entre la machoire presque horizontale

(20) et le capot (30), sur un plateau (50) situé

au niveau d’'une partie inférieure de la machoire
presque horizontale (20) et qui se déplace par

le fonctionnement du mécanisme d’entraine- 25
ment (70) ;

le déplacement du matériau cassant le long
d’une longueur du plateau (50) vers un empla-
cement de sortie ; et

le retrait de matiere cassant, a 'emplacement 30
de sortie, dont la taille est réduite, depuis la zone

(35) entre la méachoire presque horizontale (20)

le capot (30) et/oule plateau (50) par un systéme

de transporteur (80).
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FIG. 3
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FIG. 5 5

part of the jaw surrounded by a stationary cover that with the jaw defines
an area between the jaw and the cover to reduce a size of frangible material

#510

S/

Capturing frangible material that is reduced in size to fall from within the
area between the jaw and the cover with a tray located at the lower part
of the jaw and that is in motion by operation of the drive mechanism

Removing frangible material that is reduced in size from at least one of
the area between the jaw and the cover an tray with a conveyor system

530

FIG. 6 0

Moving an elongated jaw angled in a downward direction
along its length with a lifting and lowering movement in at
least one of a forward direction and a backward direction

,a-""610

Defining an area to receive frangible material between the
jaw and a cover that surrounds an upper part of the jaw

L~ 620

Breaking frangible material within that area, starting at a base
end of the jaw until the frangible material is of a size to pass
through an opening along a side between the jaw and the cover

i 63@

of the jaw until the frangible material is of the size to pass through the opening

Passing the frangible material downward along the length of the jaw by movement

= 640
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