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The present disclosure relates to a cutting apparatus for cutting blank profiles. The cutting apparatus comprises a first cutting
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the third axis while a support adapted to hold a blank profile is mounted to the chariot and moves along the first and second axes of
the apparatus. A greater number of cutting devices may be used. Cutting devices may be arranged in rows along the third axis. A
method of cutting blank profiles Is also disclosed.
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ABSTRACT

The present disclosure relates to a cutting apparatus for cutting
blank profiles. The cutting apparatus comprises a first cutting device located at
a first position in the apparatus, a second cutting device located at a second
position, the second position being separated from the first position along a
first axis of the apparatus, and a third cutting device located at a third position,
the third position being separated from the first position along a second axis
and along a third axis of the apparatus. A chariot moves along the third axis
while a support adapted to hold a blank profile is mounted to the chariot and
moves along the first and second axes of the apparatus. A greater number of
cutting devices may be used. Cutting devices may be arranged in rows along
the third axis. A method of cutting blank profiles is also disclosed.
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METHOD AND CUTTING APPARATUS FOR CUTTING BLANK
PROFILES

TECHNICAL FIELD

[0001] The present disclosure generally relates to the field of auto
parts manufacturing. More specifically, the present disclosure relates to a
method and a cutting apparatus capable of cutting blank profiles.

BACKGROUND

[0002] Auto parts are commonly build in very large manufacturing
plants, using machines that are at once very large and very expensive. A
typical auto parts example is shown on Figure 1, which is a perspective view of
a car side window detailing a pair of car window sweeps. An outer sweep 10
and an inner sweep 12 are located at the bottom of a window frame 14, on

each side of a glass window pane 16.

{0003] In order to limit as much as possible water leakage inside a
door 18 under variable climatic conditions, the outer and inner sweeps 10 and
12 are made of steel-reinforced rubber profiles. Blank profiles are initially
formed by extrusion. Their extremities are then cut into complex notch patterns
in order for the outer and inner sweeps 10 and 12 to mate with various internal

components (not shown) of the door 18.

[0004] Figure 2 is a highly schematic top view of a conventional multi-
pallet notching unit. Figure 3 is a highly schematic side elevation view of the
conventional multi-pallet notching unit of Figure 2. Considering at once Figures
2 and 3, a notching unit 20 typically includes 12 pairs of cutting tools 22, six (6)

10855558.1

CA 2995130 2018-04-05




on each side of the notching unit 20 (one row of cutting tools 22 is not shown on
Figure 3 in order to not hide other elements of the notching unit 20). Each
cutting tool 22 is adapted to cut a different notch into ends of blank inner sweeps
24 and ends of blank outer sweeps 26. Pairs of blank inner and outer sweeps 24
and 26 are attached to pallets 30. A plurality of pallets 30 are mounted on an
infinite belt 32. Each pair comprising one blank inner sweep 24 and one blank
outer sweep 26 is attached by an operator 28 to a respective pallet 30 as a
movement of the infinite belt 32 brings that paliet 30 at an end 34 of the notching
unit 20. As first pallet 30, then reaches a first station 1 of six {6) stations 1-6, a
first cutting tool 22, moves laterally inward of the notching unit 20 to cut
notches (not shown) on right ends of the blank inner and outer sweeps 24 and
26 before returning to its initial, resting position. Concurrently, a second cutting
tool 22; opposite the first cutting tool 22, moves laterally inward of the notching
unit 20 to cut notches (hot shown) on left ends of the blank inner and outer
sweeps 24 and 26 before returning to its initial, resting position. The first pallet
30; moves forward to a second station 2 by action of the infinite beit 32. At the
same time, another pallet 30, reaches the first station 1.

[0005] The illustrated notching unit 20 includes 12 cutting tools 22
that each are capable of moving laterally in synchrony with a movement of the
infinite belt 32, for cutting up to six (6) notches at each end of the blank inner
and outer sweeps 24 and 26. These movements require the notching unit 20 to

include at least 13 motors (not specifically shown), one for each of the 12

moving cutting tool 22 and an additional one, usually larger, for running the

infinite belt 32. Generally, these 13 motors are servo controlled motors to

ensure proper synchrony of all components of the notching unit 20.

[0006) A typical notching unit such as the notching unit 20 is at once
very expensive, in a large part because of the cost of its numerous servo

controlled motors, and very bulky, occupying very significant floor space of an

auto part manufacturing plant. A typical notching unit is actually wider than
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most standard transport containers and requires spectal means for delivery
from its point of fabrication to the auto part manufacturing plant.

[0007] The operator 28 places blank inner and outer sweeps 24 and
26 on each pallet 30 that passes at the end 34 of the notching unit 20. If the
operator 28 does not complete this operation in time before a given pallet 30 is
moved into the first position 1, the operation of the notching unit 20 may need
to be stopped, or at least slowed down, either automatically or command of the
operator 28. Alternatively, the operation of the notching unit 20 may continue in
the absence of one or both of the blank inner and outer sweeps 24 and 26 on

the given pallet 30, which would be an inefficient use of the notching unit 20.

[0008] it iIs rare that a typical notching unit will be dedicated to

manufacturing a unique type of car window sweeps. The various cutting tools
22 of the notching unit 20 are conventionally dismounted and replaced with
other sets of cutting tools 22 whenever there is a need to manufacture car
window sweeps for another car model. In fact, different pairs of car window
sweeps are reQuired for each of the four (4) doors of a typical sedan. Changing

a set of up to 12 cutting tools 22 may require several hours of downtime of the

notching unit 20.

[0009] Therefore, there is a need for improvements that compensate
for at least some of the problems related to cost, size and maintenance needs

of typical notching units.

SUMMARY

[0010] In a first aspect of the present disclosure, there is provided a
cutting apparatus for cutting blank profiles. The cutting apparatus comprises a
first cutting device located at a first position in the cutting apparatus, a second
cutting device located at a second position, the second position being
separated from the first position along a first axis of the cutting apparatus, and

a third cutting device located at a third position, the third position being
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separated from the first position along a second axis and along a third axis of
the cutting apparatus. The cutting apparatus also comprises a chariot
configured to move along the third axis of the cutting apparatus and a support
mounted to the chariot, the support being configured to hold a blank profile and
to move along the first axis and along the second axis of the cutting apparatus.

[0011] ln a second aspect of the present disclosure, there is provided
a cutting apparatus for cutting blank profiles. The cutting apparatus comprises
a plurality of cutting devices, a chariot and a support. A first plurality of pairs of
cutting devices is located in a first plane of the cutting apparatus, each pair of
the first plurality of pairs of cutting devices including a cutting device on each of
opposite first and second sides of a third axis of the cutting apparatus. A
second plurality of pairs of cutting devices is located in a second plane of the
cutting apparatus, each pair of the second plurality of pairs of cutting devices
including a cutting device on each of the first and second sides of the third axis
of the cutting apparatus. The chariot is configured to move along the third axis
of the cutting apparatus. The support is mounted to the chariot. The support is
configured to hold a blank profile and to move along a first axis and along a
second axis of the cutting apparatus.

[0012] In a third aspect of the present disclosure, there is provided a
cutting apparatus for cutting blank profiles According to the present disclosure,
there is also provided a cutting apparatus for cutting blank profiles. The cutting
apparatus comprises a plurality of cutting devices, a chariot and a support. A
first plurality of pairs of cutting devices is located in a first plane of the cutting
apparatus, each pair of the first plurality of pairs of cutting devices including a

cutting device on each of opposite first and second sides of a third axis of the
culting apparatus. A second plurality of pairs of cutting devices is located in a
second plane of the cutting apparatus, each pair of the second plurality of pairs
of cutting devices including a cutting device on each of the first and second

sides of the third axis of the cutting apparatus. The chariot is configured to
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move between the first and second sides of the third axis of the cutling
apparatus. The support is mounted to the chariot. The support is configured to
hold a blank profile, to move along a first axis of the cutting apparatus towards
either of the first and second sides of the third axis of the cutting apparatus,
and to move along a second axis of the cutting apparatus between the first and
second planes of the cutting apparatus.

[0013] In a fourth aspect, of the present disclosure, there is provided
a method of cutting blank profiles. A blank profile is carried toward a first
cutting device located at a first position in a cutting apparatus and the first
cutting device is used to cut a first notch in the blank profile. The blank profile
is carried toward a second cutting device located at a second position in the
cutting apparatus, the second position being separated from the first position
along a first axis of the cutting apparatus and the second cutting device | used
to cut a second first notch in the blank profile. The blank profile is carried
toward a third cutting device located at a third position in the cutting apparatus,
the third position being separated from the first position along a second axis
and along a third axis of the cutting apparatus and the third cutting device is
used to cut a a third notch in the blank profile.

{0014] In a fifth aspect of the present disclosure, there is provided a
method of cutting blank profiles. A blank profile is positioned in a first plane.
While in the first plane, the blank profile is positioned in a free space between
a first pair of cutting devices, moved toward one of the cutting devices of the
first pair for making a first cut at a first end of the blank profile, moved toward

another one of the cutting devices of the first pair for making a second cut at a
second end of the blank profile opposite from the first cut, moved in the free
space between the first pair of cutting devices, positioned in a free space
between a second pair of cutting devices, moved toward one of the cutting
devices of the second pair for making a third cut at one of the first and second
ends of the blank profile, moved toward another one of the cutting devices of
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the second pair for making a fourth cut at one of the first and second ends of
the blank profile opposite from the third cut, and moved in the free space
between the second pair of cutting devices. The blank profile is moved from
the first plane to a second plane. While in the second plane, the blank profile is
positioned in a free space between a third pair of cutting devices, moved
toward one of the cutting devices of the third pair for making a fifth cut at one
of the first and second ends of the blank profile, moved toward another one of
the cutting devices of the third pair for making a sixth cut at one of the first and
second ends of the blank profile opposite from the fifth cut, moved in the free
space between the third pair of cutting devices, positioned in a free space
between a fourth pair of cutting devices, moved toward one of the cutting
devices of the fourth pair for making a seventh cut at one of the first and
second ends of the blank profile, and moved toward another one of the cutting
devices of the fourth pair, for making an eighth cut at one of the first and
second ends of the blank profile opposite from the seventh cut.

[0015] The foregoing and other features will become more apparent
upon reading of the following non-restrictive description of illustrative
embodiments thereof, given by way of example only with reference to the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

{0016] Embodiments of the disclosure will be described by way of

example only with reterence to the accompanying drawings, in which:

[0017] Figure 1 is a perspective view of a car side window detatiling a
pair of car window sweeps;

[0018] Figure 2 is a highly schematic top view of a conventional multi-
pallet notching unit;

[0019] Figure 3 is a highly schematic side elevation view of the
conventional multi-pallet notching unit of Figure 2,
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[0020]

[0021]

[0022]

[0023]

[0024]
[0025)

[0026]

[0027]

[0028]

[0029]

[0030]

[0031}

[0032]

10400914.1

Figure 4 is a highly schematic top view of a cutting apparatus

according to an embodiment;

Figure 5 is a highly schematic side elevation view of the cutting
apparatus ot Figure 4;

Figure 6 is a top perspective view of a cutting apparatus

according to another embodiment;

Figure 7 is a bottom perspective view of the cutting apparatus
of Figure 6;

Figure 8 is a top plan view of the cutting apparatus of Figure 6;

Figure 9 is a front elevation view of the cutting apparatus of
Figure 6;

tigure 10 Is a front elevation view of the cutting apparatus of

Figure 6;

Figure 11 is a side elevation view of the cutting apparatus of
Figure 6;

Figure 12 is a bottom plan view of the cutting apparatus of
Figure 6;

Figure 13 is a top plan view of a first variant of the cutting

apparatus of Figure 6;

Figure 14 is a top plan view of a second variant of the cutting
apparatus of Figure 6;

Figure 15 is a schematic view of a positioning arrangement of
cutting devices in a cutting apparatus according to an

embodiment;

Figure 16 is a perspective view of a partially assembled cutting
apparatus having a dual-chariot configuration;
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[0033] Figure 17 is a top plan view of the cutting apparatus of Figure
16 showing cutting devices;

[0034] Figure 18 is a rear elevation view of the view of the cutting

apparatus of Figure 16;

[0035] Figure 19 is a side elevation view of the view of the cutting

apparatus of Figure 16; and

[0036] Figure 20 is an additional perspective view of the cutting

apparatus of Figure 16.

[0037] Like numerals represent like features on the various drawings.
DETAILED DESCRIPTION

[0038] Various aspects of the present disclosure generally address
one or more of the problems related to cost, size and maintenance needs of

typical notching units.

[0039] Generally speaking the present technology addresses at ieast
some of the disadvantages of conventional multi-paliet notching units by
providing a cutting apparatus having cutting devices placed in fixed positions
and distributed over two planes on either sides of a first axis. The cutting
apparatus has a chariot that can move along one axis. A support, mounted on
the chariot, holds one or more blank profiles. The support can move in relation

to the chariot along two other axes so that the one or more blank profiles can

be carried in three dimensions (3D) toward the various cutting devices.

[0040] The disclosed cutting apparatus may be used as a notching
unit adapted to cut a plurality of configured notches on both ends of elongated

profiles. Though the foregoing has been discussing the field of auto parts
manufacturing and the specific example of car window sweeps, the present
disclosure is not limited to such field and to the manufacturing of such auto

parts. The present technology can be adapted to the fabrication of other car
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parts as well as to the fabrication of parts for other uses than the automotive
industry. As a non-limitative example, the present technology may be used in
the construction industry for cutting metal profiles or plastic profiles, for
example CPV profiles, for the manufacture of window frames.

[0041] The following terminology is used throughout the present
disclosure:
[0042] Cutting apparatus: a machine adapted to make cuts, for

example notches, at each extremity of a profile to fabricate a

finished product such as, for example, a car window sweep.

[0043] Profile: a generally elongated extruded element that can be
processed by the cutting apparatus to form a desired finished
product.

[0044] Blank profile: this term generally designates a profile having
not yet been cut by the cutting apparatus; however, for
convenience purposes, this term may be used in the present
disclosure to designate a profile in various stages of its

processing in the cutting apparatus.

[0045] Cutting device: a device adapted to make a cut, for example a
notch, onto an end of a profile inserted through an opening of
the cutting device, the size and shape of the cut being
configurable; the cutting device may include an electric,
hydraulic or pneumatic motor, for example a servo motor, that
is controlled by a controlier or that is triggered by the insertion
of the end of the profile into the opening.

{0046} Chariot: a component of the apparatus capable of moving

along an axis of the apparatus by action of a motor, for

example a servo motor.

[0047] -Support: a component of the cutting apparatus capable of
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holding, either directly or indirectly, one or more blank profiles
being processed by the cutting apparatus, the support moving

by action of a motor, for example a servo motor.

[0048] Servo motor: a motor, for example an electric motor, controlled
by a controller so that a plurality of servo motors can operate

synchronously.

[0049] Sub-frame: a part of a chassis of the cutting apparatus that is

detachable from another sub-frame.

[06050] Pallet: a small platform for hoiding one or more blank profiles,
detachable from a support.

{0051] Control panel: enclosure for a controller of a machine or
apparatus, including without limitation for controliing cutting
devices and servo motors.

[0052] Referring now to the drawings, Figure 4 is a highly schematic
top view of a cutting apparatus according to an embodiment. Figure § is a
highly schematic side elevation view of the cutting apparatus of Figure 4.
Referring at once to Figures 4 and 5, a cutting apparatus 100 is configured to
cut a variety of cut, such as notches, on both ends of blank profiles. Without
limitation, the blank profiles may for example comprise elongated metal-
reinforced rubber extrusions being cut for the manufacture of car window

sweeps.

[0053] The cutting apparatus 100 has frame 102 defining a 3D
enclosure over a first axis 114, a second axis 124 and a third axis 126. The

frame 102 encloses a plurality of cutting devices 104. The cutting devices 104
are distributed over two (2) planes 106, 108, each plane 106 and 108 including
a plurality pairs of cutting devices 104, each pair including a cutting device 104
on each of opposite sides 110, 112 of the third axis 126 of the cutting

apparatus 100. A chariot 116 is adapted to move along the third axis 126. A
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support 118 is mounted to the chariot 116. The support 118 holds an optional
pallet 120 that, in turn, holds a blank profile 122. The support 118 may include
a manually operable latch, one or more screwable knobs, magnetic or
pneumatic quick connects (not shown) for quick mounting and dismounting the
pallet 120. The support 118, with or without the pallet 120, is adapted to hold at
least one blank profile 122, or two (2) blank profiles 122 as shown on Figures 4
and 5. The support 118 is movable in relation to the chariot 116 so that it may
move along the first axis 114 of the cutting apparatus 100, towards either of
the sides 110 and 112, and along the second axis 124 of the apparatus 100,
towards either of the planes 106 and 108.

10054] Without limiting the present disclosure, operation of the cutting
apparatus 100 may use servo motors (not shown) controlied by a controlier
(not shown) for moving the chariot 116 and the support 118. One such servo
motor may be used for moving the chariot 116 along the third axis 126. Two (2)
servo motors may be used to move the support 118, one to move the support
118 along the first axis 114 and another one to move the support 118 along the
second axis 124. Use of other mechanisms to move the chariot 116 and the
support 118 is also contemplated.

[0055] Each of the cutting devices 104 may be configured to cut a

notch at an end of the blank profiles 122 when the ends of the blank profiles
122 are inserted into the cutting devices 104. Optionally, depending on the
needs of the application, each cutting device 104 located on a same side 110
or 112 may be adapted to cut a different notch at the end of a given blank
profile 122.

[0056] As shown on Figures 4 and 5, considering the position of an
operator 128, the plane 106 is an upper plane located above the plane 108,
which is therefore a lower plane, the side 110 is a left side while the side 112 is
a right side (only the upper plane 106 is visible on Figure 4, only the right side
IS visible on Figure 5). The first and third axes 114 and 126 are horizontal axes

104009141
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and the second axis 124 is a vertical axis. GConsequently, the chariot 116 is
adapted to move horizontally within the cutting apparatus 100 while the

support 118 moves up and down along the second axis 124 and left to right
' along the first axis 114.

[0057] Other configurations may be contemplated. In a first alternative
configuration of the cutting apparatus 100, the chariot 116 may be configured
to move up and down along between two (2) vertical planes, the third axis 126,
becoming a vertical axis, the support 118 moving between the various cutting
devices 104 over the first and second axes 114 and 124 that both become
horizontal axes. This first alternative configuration may be represented by
visualizing Figure 4 as a side elevation view of the cutting apparatus 100. Ina
second alternative configuration, the chariot 116 may be configured to move
along a horizontal third axis 126 between two (2) vertical planes, the support
118 moving over a second horizontal axis 124 between the two (2) vertical
planes and over a first vertical axis 114 between the cutting devices 104
located on a same side of one of the vertical planes. This second alternative
configuration may be represented by visualizing Figure 5 as a side elevation
view of the cutting apparatus 100, in which case the operator 128 as shown
would be located on top of the frame 102.

[0058] In operation, referring again to Figures 4 and 5, cutting a blank
profile 122 may be effected by the following operations, some of which are

optional and some of which may take place in various order:

a) the blank profile 122 is received on the support 118, optionally on
the pallet 120, from the operator 128, at a loading position
(shown in a later Figure);

b) the blank profile 122 is positioned within a first plane, for example
in plane 106;

C) while the blank profile 122 is in the first plane:
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the blank profite 122 is positioned in a free space between a
first pair of cutting devices, for example within a position 1
including a first pair of cutting devices 104, and 104,

the blank profile 122 is moved toward the cutting device 104,

a first cut is made by the cutting device 104, at a first end of
the blank profile 122,

the blank profile 122 is moved toward the cutting device 1045,

a second cut is made by the cutting device 104, at a second

end of the blank profile 122 opposite from the first cut,

the blank profile 122 returns to the free space between the
first pair of cutting devices 104, and 104,,

the blank profile 122 is positioned in a free space between a
second pair of cutting devices, for example within a position 2
including a second pair of cutting devices 104; and 1044,

the blank profile 122 is moved toward the cutting device 104;,

a third cut is made by the cutting device 104; at the first end
of the blank profile 122,

the blank profile 122 is moved toward the cutting device 104y,

a fourth cut is made by the cutting device 104, at the second
end of the blank profile 122, and

the blank profile 122 returns to the free space between the
second pair of cutting devices 104; and 104,

when operations are completed within the first plane, the blank

profile 122 is moved from the first plane to a second plane;

while the blank profile is in the second plane:

the blank profile 122 is positioned in a free space between a
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third pair of cutting devices, for example within a position 4
Including a third pair of cutting devices that includes a cutting
device 1045 as well as an opposite cutting device (not shown,
located in the lower plane 108, on the left side 110),

the blank profile 122 is moved toward the cutting device
opposite from the cutting device 104,

a fifth cut is made by the cutting device opposite from the
cutting device 104z at the first end of the blank profile 122,

the blank profile 122 is moved toward the cutting device
104,

a sixth cut is made by the cutting device 10449 at the second
end of the blank profile 122,

the blank profile 122 returns to the free space between the

third pair of cutting devices,

the blank profile 122 is positioned in a free space between a
fourth pair of cutting devices, for example within a position 5
including a fourth pair of cutting devices that includes a
cutting device 1 044, as well as an opposite cutting device

the blank profile 122 is moved toward the cutting device
opposite from the cutting device 104,

a seventh cut is made by the cutting device opposite from the
cutting device 1044, at the first end of the blank profile 122,

the blank profile 122 is moved toward the cutting device
1044,

an eighth cut is made by the cutting device 1044 at the
second end of the blank profile 122, and

the biank profile 122 returns to the free space between the
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fourth pair of cutting devices;
f) the blank profile is returned to the loading position.

(0059] Without limitation, the above sequence may be applied to cut
notches into blank profiles to fabricate car window sweeps. In the above
sequence, the expression “blank profile” continues being used to designate a
profile having been subject to one or more cutting operations. Though such a
profile may not actually remain “blank™ throughout the process, this term is
used, as the profile goes through the process, in order to simplify the present
disclosure. |

[0060] Variations of the above sequence are contemplated. For
example, if 12 notches are to be cut in the blank profile 122, the above
sequence may be extended by bringing the blank profile within positions 3 and
6 shown on Figures 4 and 5, where the cutting devices 1045, 104, 10442 and
another cutting device opposite from the cutting device 1044, (not shown,
located in the lower plane 108, on the left side 110) also cut notches in the
ends of the blank profile 122.

[0061] The above sequence may be maodified, for example by moving
the blank profile 122 between positions in a different order, for example by
passing through positions 1, 4, 5, 2, 3 and then 6, or in any other order.

[0062] Depending on adaptations made on the cutting devices 104,
each of the first, third, fifth and seventh cuts may be a different cut, for

example a different notch, and/or each of the second, fourth, sixth and eighth
cuts may also be a different cut, for example a different notch.

[0063] Using the cutting apparatus 100 having the configuration as
shown on Figures 4 and 5, the first and second planes extend along a
horizontal axis. Using one of the alternative configurations described
hereinabove, the first and second planes may extend along a vertical axis and

moving the blank profile from the first plane to a second plane may either
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comprises moving the blank profile horizontally or vertically.

[0064] Having described hereinabove the fundamentals of the
present technology, a more detailed embodiment will now be introduced.
Figure 6 is a top perspective view of a cutting apparatus according to another
embodiment. Figure 7 is a bottom perspective view of the cutting apparatus of
Figure 6. Figure 8 is a top plan view of the cutting apparatus of Figure 6.
Figure 9 is a front elevation view of the cutting apparatus of Figure 6. Figure 10
is a front elevation view of the cutting apparatus of Figure 6. Figure 11 is a side
elevation view of the cutting apparatus of Figure 6. Figure 12 is a bottom plan
view of the cutting apparatus of Figure 6. Referring at once to Figures 6-12, a
cutting apparatus 200 may, without limiting the present disclosure, be applied
to cut notches into blank profiles to fabricate car window sweeps.

[0065] The cutting apparatus 200 includes a chariot 116 mounted on
horizantal rails 208 and adapted to move along a third axis 126 (reference 126
being shown on earlier Figures) that extends horizontally within a frame 202 of
the cutting apparatus 200. The cutting apparatus 200 also includes a piurality
of cutting devices 104 located in an upper plane 106 and in a lower plane 108.
The planes 106 and 108 are defined by the location of a number of beams 222
that support the cutting devices 104. A support 118 mounted to the chariot 116
and holding a pallet 120 is movable in relation to the chariot 116 along a
horizontal first axis 114 toward sides 110 and 112 of the cutting apparatus 200,

and along a vertical second axis 124 toward either of the upper and lower
planes 106 and 108 of the cutting apparatus 200.

10066} The cutting apparatus 200 of Figures 6-12 includes 12 cutting
devices 104 split into four (4) groups each Including three (3) cutting devices
104. This configuration is illustrative and does not limit the present disclosure.
For example, each group could for example include two (2) or four (4) cutting
devices 104. Groups of cutting devices 104 may differ in numbers between the

upper and lower planes 106 and 108, or between the sides 110 and 112, for
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example when an application requires a number of cuts that is not an integer

multiple of four (4). A cutting apparatus having more than two (2) horizontal
planes is also contemplated.

[0067] The cutting apparatus 200 comprises a frame 202 that
contains major components including the cutting devices 104, the chariot 116,
the support 118 and a control panel 216. The control panel 216 is configured to
control a synchronous operation of the cutting devices 104 with an operation of
the servo motors for the chariot 116 and for the support 118. As illustrated on
Figure 8, a servo motor 240 is operative to move the chariot 116 longitudinaily
along the rails 208. Figures 8 and 9 also show a servo motor 242 agperative to
move the support 118 laterally between rows of cutting devices 104 and a
servo motor 244 operative to move the support 118 vertically between upper
and lower planes of the cutting apparatus 200. The frame 202 may include a
plurality of protective panels 220, some of which may be transparent, provided
for safety purposes. A display 210, which may be a touch-sensitive display or
may be combined with a keyboard (not shown), and an emergency switch 218,
both of which being connected to the control panel 216, are mounted on
external faces of the frame 202, next to an operator position 212 that, in turn,

faces a window 214 practiced in one of the protective panels 220.

[0068] The operator may install one or two blank profiles 122 directly
on the support 118 or, optionally, on the pallet 120 placed on the support 118.

In some configurations, the pallet 120 may be detachable from the support 118
so that the operator may attach blank profiles 122 on one pallet 120 while

other blank profiles 122 tied to another paliet 120 are being processed by the
cutting apparatus 200. Using the display 210 or a keyboard, the operator may
select a height of the support 118 at a loading position within the window 214.

[0069] The frame 202 may be divided into sub-frames 204 and 206.
One sub-frame 206 includes the chariot 116 mounted on the rails 208, the

support 118, the control panel 216 and all cutting devices 104 located on one
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side 110 of the cutting apparatus 200. Another sub-frame 204 includes all
cutting devices 104 located on the other side 112 of the cutting apparatus 200.
The sub-frames 204 and 206 are detachable. Though wider than the sub-
frame 204, the sub-frame 206 may still fit within a standard-size container for
ease of transportation. Quick-connect electrical links (not shown) may be
provided between the sub-frames 204 and 206 to facilitate connection and
disconnection between the cutting devices 104 of the sub-frame 204 and the
control panel 216.

[0070] Additional variants of the cutting apparatus 200 are provided to
facilitate its reconfiguration. For example, Figure 13 is a top plan view of a first
variant of the cutting apparatus of Figure 6. In this variant, the cutting
apparatus 200 comprises three (3) sub-frames, in which a central sub-frame
224 includes the chariot 116, the support 118, the rails 208 and a resized
control panel 216’. The display 210 and the emergency switch 218 may be
brought slightly closer to the operator position 212 so that they are mounted on
the central sub-frame 224. Two side sub-frames 226 and 228 each include the
cutting devices 104 of a respective side of the cutting apparatus 200. Quick-
connect electrical links (not shown) may be provided between the sub-frames
224, 226 and 228 to facilitate their connection and disconnection. While the
cutting apparatus 200 is in operation with a given set of cutting devices 104
mounted in the side sub-frames 226 and 228, a set of replacement cutting
devices (not shown) may be installed in replacement sub-frames (not shown)
in order to prepare for a re-configuration of the cutting apparatus 200 to the
needs of another application. Upon reconfiguration, the sub-frames 226 and

228 and the cutting devices 104 that they contain are disconnected from the
central sub-frame 224 and moved away, the replacement sub-frames with their

replacement cutting devices being then attached to the central sub-frame 224.

[0071] Figure 14 is a top plan view of a second variant of the cutting

apparatus of Figure 6. In this second variant, the central sub-frame 224 may
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be similar to the central sub-frame 224 of Figure 13. Side sub-frames 230 and
232 each include, on one side, sets of cutting devices 104 that are in an
operating position of the cutting apparatus 200. Each of the side-sub-frames
230 and 232 further includes, on another side opposite from their operating
side, a set of replacement cutting devices 104" being readied for operation.
Reconfiguring the cutting apparatus 200 may be performed by disconnecting
quick connect electrical links between the sub-frames 230 and 232 and the
central sub-frame 224, rotating the sub-frames 230 and 232 about their vertical
axis by 180 degrees to bring the replacing cutting devices 104’ in proper
position for operation of the cutting apparatus 200, and reconnecting the quick
connect electrical links.

[0072] The foregoing describes embodiments of the present
technology in which the cutting devices 104 are assembled in pairs distributed
over two (2) planes 106, 108 and over two (2) sides 110, 112 within the cutting
apparatus 100. However, the present technology is not limited to a particular
distribution of cutting devices within a 3D space of a cutting apparatus. Figure
15 is a schematic view of a positioning arrangement of cutting devices in a
cutting apparatus according to an embodiment. Cutting devices 104 are
distributed at various positions over a 3D space defined by the first axis 114,
the second axis 124 and the third axis 126 within a cutting apparatus 300. As

shown, the support 118 can move over the three (3) axes 114, 124, 126,
carrying a pallet 120 and a blank profile 122 mounted thereon. In the example

of Figure 15, the cutting devices 104 form three (3) groups, including a first
group 302, a second group 304 and a third group 306 of cutting devices 104.

Within each group, the cutting devices 104 have positions that are generally
distributed along the third axis 126. The first group 302 includes two (2) cutting

devices 1045 and 104g. The second group 304 includes three (3) cutting
devices 104¢, 104p and 104¢ and is separated from the first group 302 along

the first axis 114, The third group 306 includes four (4) cutting devices 104,
104¢, 104y and 104, and is separated from the first group 302 along the
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second axis 124.

{0073] In a variant, a fourth group of cutting devices 104 (not shown
on Figure 15) may be positioned within the cutting apparatus 300 so that this
fourth group is separated from the second group 304 along the second axis
124 and separated from the third group 306 along the first axis 114. An
example of this configuration is represented in Figures 4 and 5, in which the
cutting devices 104g, 1044 and 1044, form a first group distributed along the
third axis 126, seventh, ninth and eleventh cutting devices (not shown) located
underneath the cutting devices 104,, 1043 and 104; form a second group
distributed along the third axis 126 and separated from the first group along the
first axis 114, the cutting devices 104,, 104, and 104¢ form a third group
distributed along the third axis 126 and separated from the first group along the
second axis 124, and the cutting devices 1044, 1043 and 1045 form a fourth
group distributed along the third axis 126 while being also separated from the

second group along the second axis 124 and being separated from the third

group along the first axis 114,

[0074] In the same or another variant of the cutting apparatus 300,
each of the first, second or third groups 302, 304 and 306, including the fourth
group, if present, may include a single cutting device 104 or a larger number of
cutting devices 104. Referring again to Figure 15, a possible impiementation of
the cutting apparatus 300 may only include the three (3) cutting devices 104g,
104 and 104. It may be observed that positions of the cutting apparatus 104g
and 104g as shown on Figure 15 are at once separated along the third and first
axes 126 and 114 and that the cutting apparatus 104 is separated from the
cutting apparatus 104g both along the second and third axes 124 and 126.
Reaching all three (3) cutting apparatuses 104g, 104g and 104f for cutting
notches on a blank profile 122 involves moving the support 118 in a 3D space
over all three (3) axes 114, 124 and 126.

[0075] Still referring to Figure 15, in the same or yet another variant of
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the cutting apparatus 300, the various cutting devices 104 of a given group
302, 304 or 306 may either be linearly aligned along the third axis 126 or may
alternatively be separated from one another along the first and second axes
114 and 124. For example, the cutling device 104, is somewhat separated
from the other cutting devices of the third group 306 along the first and second
axes 114 and 124. As shown, the cutting device 104, is moved to the right
along the first axis 114 and lowered along the second axis 124 when

compared to the other cutting devices 114 of the third group 306. Positioning of
the various cutting devices 104 within the cutting apparatuses described herein

may be configured and reconfigured according to the needs of a given
application.

[0076] The foregoing describes embodiments of the present
technology in which the chariot 116 moves along the third axis 126 while the
support 118 moves along the first and second axes 114 and 124 in relation to
the chariot 116, whereby the support 118 and the pallet 120 move over 3D
within a cutting apparatus. However, the present technology is not limited to a
particular manner of moving the support 118, the pallet 120 and the blank
profile 122 toward the various cutting devices 104. Figure 16 is a perspective
view of a partially assembled cutting apparatus having a dual-chariot
configuration. Cutting devices 104 of a cutting apparatus 400 are not shown on

Figure 16 but will be shown on later Figures. The cutting apparatus 400
includes a frame 402 having three (3) sub-frames 404, 406 and 408. Outer

sub-frames 406 and 408 are adapted for the mounting of cutting devices 104,
as will be shown in later Figures. Two (2) chariots 410 and 412 on which
supports 414 and 416 are respectively mounted are installed within a central
sub-frame 404.

[0077] Both chariots 410 and 412 have a similar structure, are
similarly instalied within the central sub-frame 404 and are operated similarly.
Considering the chariot 410, it is adapted for moving along the second axis
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124 by moving on a base 420, the base 420 being mounted on a pair of rails
422 and 424 of the central sub-frame 404 and being capable of moving along
the third axis 126 so that the chariot 410 can effectively move along both
second and third axes 124 and 126. The support 414 can move in relation to
the chariot 410, along the first axis 114, so that the support 414 as well as a
pallet 120 and blank profile 122 can effectively move along all three axes 114,
124 and 126.

[0078] Three (3) servo motors (not shown) may be used, respectively,
to move the chariot 410 on its base 420 along the second axis 124, to move
the base 420 on the rails 422 and 424 along the third axis 126 and to move the
support 414 in relation to the chariot 410 along the first axis 114. Use of other
mechanisms to move the chariot 410 and the support 414 is also
contemplated. These servo moiors as well as all cutting devices 104 are
controlled by a control panel such as the control panel 216 introduced in the

description of earlier Figures.

[0079] Without limitation, in the example of Figure 16, the second axis
124 may be a vertical axis while the first and third axes 114, 126 may be
horizontal axes.

[0080] Figure 17 is a top plan view of the cutting apparatus of Figure
16 showing cutting devices. Figure 18 is a rear elevation view of the view of
the cutting apparatus of Figure 16. Figure 19 is a side elevation view of the
view of the cutting apparatus of Figure 16. Figure 20 is an additional

perspective view of the cutting apparatus of Figure 16. Considering at once
Figures 16 to 20, the cutting apparatus 400 includes both chariots 410 and 412

and both supports 414 and 416. The chariot 412 is mounted on a base 430
supported by rails 432 and 434 of the central sub-frame 404. The rails 432,
434 are in a base plane of the central-sub-frame 404 that extends in directions

of the second and third axes 124, 126, this base plane is parallel to another
base plane defined by the rails 422 and 424. Servo-motors are used to move

10400914.1

CA 2995130 2018-04-05




23

the chariots 410 and 412 and to move the supporis 414 and 416. A plurality of
cutting devices 104 are disposed in the outer sub-frames 406 and 408 so that
blank profiles carried by the supports 414 and 416 may reach any one of the
cutting devices 104.

10081] The control panel controls a synchronous operation of servo
motors that move the chariots 410 and 412 and the supports 44 and 416, while
also controlling the operation of the cutting devices 104, so that both chariots
410 and 412 between the base planes formed by the rails 422, 424, 432 and
434 without colliding. For instance, the control panel may cause the chariot
410 to move along the second axis 124 towards the rail 422, in the upper part
of the central sub-frame 404 in the drawings, while causing the chariot 412 to
move along the second axis 124 towards the rail 434, in the upper part of the
central sub-frame 404 in the drawings. Thereafter, as the chariots 410 and 412
are separated along this second axis 124, the control panel may cause the
chariots 410 and 412 and their bases 420, 430 to move in any direction along
the third axis 126 and cause the supports 414 and 416 to move in any direction
along the first axis 114, both chariots 410 and 412 and both supports 414 and
416 moving concurrently without risk of collision between the chariots 410 and
412 or between the supports 414 and 416.

[0082] The control panel may be installed in any one of the sub-
frames 404, 406 and 408. The cutting apparatus 400 may include protective
panels such as the panels 220 described hereinabove, these panels being
installed as needed for safe operation and maintenance of the cutting
apparatus 400.

[0083] A loading position 436 is defined at one end of the central sub-
frame 404. The loading position 436 may be delfined within an operator window

of one of the protective panels 220 (shown on earlier Figures). The supports
414 and 416 are mounted on the chariots 410 and 412 so that they both face

the loading position 436. The operator 128 may stand at the loading position
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436 and install a pair of blank profiles 122 on one of the supports 414 and 416
while another pair of blank profiles 122 mounted on the other one of the
supports 414 and 416 is being processed by the cutting apparatus 400. The
cutting apparatus 400 may further include the display 210 and the emergency
switch 218, installed near the loading position 436.

[0084] In an embodiment, each of the outer sub-frames 404 and 406
may be constructed in a manner as expressed in the foregoing description of
Figure 14 so to each include, on one side, sets of cutting devices 104 that are
iIn an operating position of the cutting apparatus 400, each of the outer sub-
frames 404 and 406 further including, on another side opposite from their
operating side, a set of replacement cutting devices 104 being readied for
operation. Reconfiguring the cutting apparatus 400 may be performed as
expressed in the description of the cutting apparatus 200 by placing one of the
sets of cutting devices 104 in the operating position adjacent to the central
frame 404.

[0085] All sub-frames 404, 406 and 408 may individually fit within a
standard-size container for ease of transportation. Quick-connect electrical
links (not shown) may be provided between the central sub-frame 404 and the
outer sub-frames 406 and 408 to faciltate connection and disconnection
between the cutting devices 104 of the outer sub-frames 406 and 408, the

servo-motors of the central sub-frame 404, and the control panel.

[0086] Those of ordinary skill in the art will realize that the description
of the cutting apparatus and of the method of cutting blank profiles are
llustrative only and are not intended to be in any way limiting. Other
embodiments will readily suggest themselves to such persons with ordinary
skill in the art having the benefit of the present disclosure. Furthermore, the
disclosed cutting apparatus and method of cutting blank profiles may be
customized to offer valuable solutions to existing needs and problems related

to cost, size and maintenance needs of typical notching units. In the interest of
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clarity, not all of the routine features of the implementations of the cutting
apparatus and of the method of cutting blank profiles are shown and
described. In particular, combinations of features are not limited to those
presented in the foregoing description as combinations of elements listed in
the appended claims form an integral part of the present disclosure. It will, of
course, be appreciated that in the development of any such actual
implementation of the cutting apparatus and method for cutting blank profiles,
numerous implementation-specific decisions may need to be made in order to
achieve the developer's specific goals, such as compliance with application-,
system-, and business-related constraints, and that these specific goals will
vary from one impiementation to another and from one developer to another.
Moreover, it will be appreciated that a development effort might be complex
and time-consuming, but would nevertheless be a routine undertaking of
engineering for those of ordinary skill in the field of auto parts manufacturing
having the benefit of the present disclosure.

[0087] The present disclosure has been described in the foregoing

specification by means of non-restrictive illustrative embodiments provided as
examples. These illustrative embodiments may be modified at will. The scope

of the claims should not be limited by the embodiments set forth in the
exampies, but should be given the broadest interpretation consistent with the

description as a whole.
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WHAT IS CLAIMED IS:

1. A cutting apparatus for cutting blank profiles, comprising:

a first plurality of cutting devices including a first cutting device
located at a first position in the cutting apparatus,

a second plurality of cutting devices including a second cutting
device located at a second position in the cutting apparatus, the second
position being separated from the first position along a first axis of the
cutting apparatus,

a third plurality of cutting devices including a third cutting device
located at a third position in the cutting apparatus, the third position
being separated from the first position along a second axis and along a
third axis of the cutting apparatus;

the first plurality of cutting devices forming a first row disposed along
the third axis;

the second plurality of cutting devices forming a second row
disposed along the third axis and separated from the first piurality of
cutting devices along the first axis;

the third plurality of cutting devices forming a third row disposed
along the third axis and separated from the first and second piuralities of

cutting devices along the second axis;

a chariot configured to move along the third axis of the cutting

apparatus; and

a support mounted to the chariot, the support being configured to
hold a blank profile and to move along the first axis and along the

second axis of the cutting apparatus.
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2. The cutting apparatus of claim 1, wherein the second position is further

separated from the first position along the third axis.
3. The cutting apparatus of claim 1, comprising:

a fourth plurality of cutting devices forming a row disposed along the
third axis, the fourth plurality of cutting devices being separated from the
first and second pluralities of cutting devices along the second axis and

separated from the third plurality of cutting devices along the first axis.
4. The cutting apparatus of claim 3, wherein:

at least one of the first plurality of cutting devices is aligned on the
first axis with a corresponding one of the second plUra!ity of cutting

devices to form a first pair of cutting devices; and

at least one of the third plurality of cutting devices is aligned on the
first axis with a corresponding one of the fourth plurality of cutting

devices to form a second pair of cutting devices.
S. The cutting apparatus of claim 3, wherein:

each one of the first plurality of cutting devices is aligned on the first
axis with a corresponding one of the second plurality of cutting devices
to form a first plurality of pairs of cutting devices; and

each one of the third plurality of cutting devices is aligned on the first
axis with a corresponding one of the fourth plurality of cutting devices to

form a second plurality of pairs of cutting devices.
0. The cutting apparatus of any one of claims 3 to 5, wherein:

the first plurality of cutting devices and the third plurality of cutting
devices are disposed in a first plane oriented along the second and third

axes;
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the second plurality of cutting devices and the fourth plurality of
cutting devices are disposed in a second plane oriented along the
second and third axes;

the chariot is adapted to move between the first and second planes.

7. The cutting apparatus of any one of claims 1 to 6, wherein the support is
configured to move along the first axis and the second axes in relation
to the chariot.

8. The cutting apparatus of claim 7, comprising:

a first servo motor adapted to move the support along the first axis of
the cutting apparatus; and

a second servo motor adapted to move the support along the
second axis of the cutting apparatus; and

a third servo motor adapted to move the chariot along the third axis

of the cutting apparatus.
9. The cutting apparatus of any one of claims 1 to 6, wherein:

the chariot is further configured to move along the second axis of the

cutting apparatus; and

the support is configured to move along the first axis in relation to

the chariot.
10.  The cutting apparatus of claim 9, comprising:

a first servo motor adapted to move the support along the first axis of
the cutting apparatus;

a second servo motor adapted to move the chariot along the second

axis of the apparatus; and

a third servo motor adapted to move the chariot along the third axis

of the cutting apparatus.
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11.  The cutting apparatus of any one of claims 9 or 10, comprising:

a second chariot configured to move along the second axis and the
third axis; and

a second support mounted to the second chariot and configured to

move along the first axis in relation to the second chariot.
12.  The cutting apparatus of claim 11, comprising:

a first base adapted to move along the third axis in a first base plane
extending along the second and third axes; and

a second base adapted to move along the third axis in a second
base plane extending along the second and third axes;

wherein the first and second base planes are separated along the

first axis;

wherein the chariot is mounted to the first base and is adapted to

move in relation to the first base along the second axis; and

wherein the second chariot is mounted to the second base and is

adapted to move in relation the second base along the second axis.
13. The cutting apparatus of any one of claims 1 to 12, comprising:

a central sub-frame containing the chariot; and

a first outer sub-frame and a second outer sub-frame on opposite

sides of the central sub-frame and separated along the first axis;

wherein one of the first and second outer sub-frames contains the
first and third cutting devices; and

wherein the other one of the first and second outer sub-frames
contains the third cutting device.
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14, The cutting apparatus of claim 13, wherein:

the first and outer sub-frames are detachable and separable from
the central sub-frame; and

each of the first and second outer sub-frames includes a pair of
opposite faces, one of the opposite faces including a first set of cutting
devices and the other one of the opposite faces including a second set
of cutting devices, the first and second sets of cutting devices being
positioned so that a rotation by 180 degrees of the outer sub-frames
about the second axis and attachment of the outer-frame to the central
sub-frame brings one of the first and second sets of cutting devices in a

position for cutting the blank profiles.

15. The cutting apparatus of any one of claims 13 or 14, comprising
detachable electrical connections for connecting the first outer and

second outer sub-frames to the central sub-frame.

16. The cutting apparatus of any one of claims 13 to 15, wherein one of the
first outer, central and second outer sub-frames comprises a control
panel.

17. A cutting apparatus for cutting biank profiles, comprising:

a first plurality of pairs of cutting devices located in a first plane of
the cutting apparatus, each pair of the first plurality of pairs of cutting

devices including a cutting device on each of opposite first and second

sides of a third axis of the cutting apparatus;

a second piurality of pairs of cutting devices located in a second
plane of the cutting apparatus, each pair of the second plurality of pairs
of cutting devices including a cutting device on each of the first and
second sides of the third axis of the cutting apparatus;

a chariot configured to move along the third axis of the cutting
apparatus; and

10855558.1

CA 2995130 2018-04-05




31

a support mounted to the chariot, the support being configured to
hold a blank profile and to move along a first axis and along a second
axis of the cutting apparatus.

18. A cutting apparatus for cutting blank profiles, comprising:

a first plurality of pairs of cutting devices located in a first plane of
the cutting apparatus, each pair of the first plurality of pairs of cutting
devices including a cutting device on each of opposite first and second

sides of a third axis of the cutting apparatus;

a second plurality of pairs of cutting devices located in a second

plane of the cutting apparatus, each pair of the second plurality of pairs
of cutting devices including a cutting device on each of the first and

second sides of the third axis of the cutting apparatus;

a chariot configured to move between the first and second sides of
the third axis of the cutting apparatus; and

a support mounted to the chariot, the support being configured to:
hold a blank profile,

move along a first axis of the cutting apparatus towards either of
the first and second sides of the third axis of the cutting
apparatus, and

move along a second axis of the cutting apparatus between the
first and second planes of the cutting apparatus.

19.  The cutting apparatus of any one of claims 17 or 18, wherein:
the first plane is first vertical plane;
the second plane is second vertical plane;

the first axis is a vertical axis; and

the second and third axes are horizontal axes.
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The cutting apparatus of any one of claims 17 or 18, wherein:
the first plane is first vertical plane;
the second plane is second vertical plane;
the first and second axes are horizontal axes; and
the third axis is a vertical axis.
The cutting apparatus of any one of claims 17 or 18, wherein:
the first plane is an upper plane;
the second plane is a lower plane;
the first and third axes are horizontal axes; and
the second axis is a vertical axis.
The cutting apparatus of any one of claims 20 or 21, comprising:

a first sub-frame adapted to enclose the chariot, the support and all
cutting devices located on the first side of the first axis of the cutting
apparatus, and

a second sub-frame adapted to enclose all cutting devices located
on the second side of the first axis of the cutting apparatus.

The cutting apparatus of any one of claims 20 or 21, comprising:
a first sub-frame adapted to enclose the chariot and the support;

a second sub-frame adapted to enclose all cutting devices located
on the first side of the first axis of the cutting apparatus; and

a third sub-frame adapted to enclose all cutting devices located on
the second side of the first axis of the cutting apparatus.

The cutting apparatus of any one of claims 1 to 23, comprising a
protective panel located at one end of the third axis of the cutting

apparatus, the protective panel further comprising a window allowing
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26.

27.

28.

29.

30.

31.

32.

33.

33

operator access to the support.

The cutting apparatus of claim 24, wherein a loading position of the
support, accessible through the window, is adjustable along at least one
of the first and third axes of the cutting apparatus.

The cutting apparatus of any one of claims 1 to 25, wherein the support
Is adapted to hold a pallet, the pallet being adapted 10 hold the blank
profile.

The cutting apparatus of claim 26, comprising a manually operable latch

for mounting the pallet to the support.

The cutting apparatus of any one of claims 1 to 27, wherein the support

is adapted to simultaneously hold two blank profiles.

The cutting apparatus of any one of claims 1 to 28, wherein the cutting
devices are adapted to cut blank profiles consisting of elongated metal-

reinforced rubber extrusions.

The cutting apparatus of any one of claims 1 to 29, wherein the cutting
devices are adapted to cut blank profiles to fabricate car window

sweeps.

The cutting apparatus of any one of claims 1 to 30, wherein each cutting
device is adapted to cut a notch at an end of the blank profile when the
end of the blank profile is inserted into the cutting device.

The cutting apparatus of claim 31, wherein each cutting device is

adapted to cut a different notch at the end of the biank profile.
A method of cutting blank profiles, comprising:
pasitioning a blank profile in a first plane;

while the blank profile is in the first plane:
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positioning the blank profile in a free space between a first pair of

cutting devices,

moving the blank profile toward one of the cutting devices of the

first pair for making a first cut at a first end of the blank profile,

moving the blank profile toward another one of the cutting
devices of the first pair for making a second cut at a second end
of the blank profile opposite from the first cut,

moving the blank profile in the free space between the first pair of

cutting devices,

positioning the blank profile in a free space between a second

pair of cutting devices,

moving the blank profile toward one of the cutting devices of the
second pair for making a third cut at one of the first and second

ends of the blank profile,

moving the blank profile toward another one of the cutting

devices of the second pair for making a fourth cut at one of the
first and second ends of the blank profile opposite from the third
cut, and

moving the blank profile in the free space between the second
pair of cutting devices;

moving the blank profile from the first plane to a second plane; and
while the blank profile is in the second plane:

positioning the blank profile in a free space between a third pair
of cutting devices,

moving the blank profile toward one of the cutting devices of the
third pair for making a fifth cut at one of the first and second ends

of the blank profile,
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mbying the blank profile toward another one of the cutting
devices of the third pair for making a sixth cut at one of the first
and second ends of the blank profile opposite from the fifth cut,

moving the blank proftle in the free space between the third pair

of cutting devices,

positioning the blank profile in a free space between a fourth pair

of cutting devices,

moving the blank profile toward one of the cutting devices of the
fourth pair for making a seventh cut at one of the first and second
ends of the blank profile, and

moving the blank profile toward another one of the cutting
devices of the fourth pair for making an eighth cut at one of the

first and second ends of the blank profile opposite from the
seventh cut.

34. The method of claim 33, further comprising, before positioning the biank

profile in a first plane, receiving the blank profile at a loading position.

35. The method of claim 34, further comprising, after making the eighth cut:

moving the blank profile in the free space between the fourth pair of

cutting devices; and

returning the blank profile to the loading position.

36. The method of any one of claims 33 to 35, wherein each of the first,

third, fifth and seventh cuts is a different cut.

37. The method of any one of claims 33 to 36, wherein each of the second,

fourth, sixth and eighth cuts is a different cut.

38. The method of any one of claims 33 to 37, wherein the first and second

planes extend along a horizontal axis.
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42.

43.

36

The method of any one of claims 33 to 37, wherein the first and second
planes extend along a vertical axis.

The method of claim 39, wherein moving the blank profile from the first

plane to a second plane comprises moving the blank profile horizontally.

The method of claim 39, wherein moving the blank profile from the first

plane to a second plane comprises moving the blank profile vertically.

The method of any one of claims 33 to 41, comprising making one or
more additional cuts on the blank profite.

Use of the method of any one of claims 33 to 42 to cut notches into
blank profiles to fabricate car window sweeps.
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Figure 2 (Prior Art)
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