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(54) FOAM CONTOUR‑CUTTING MACHINE

(57) A contour-cutting machine (100) for cutting a
foamblock, such as a polyurethane foamblock into foam
rows, such as pillows, has high productivity. The contour-
cutting machine (100) has multiple cutting tools that can
be operated simultaneously to cut the foam block. Each
cutting tool has a blade that cuts through the foam block.
For example, an upper cutting tool (116) and a lower
cutting tool (118) mounted over a pillar (114) one above
each other can be positioned at a predefined distance
from each other and locked together. Each cycle of the
process makes two cuts with the two cutting tools in the
foam block.
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Description

FIELD OF INVENTION

[0001] The present invention relates to a contour-cut-
tingmachine, andmoreparticularly, thepresent invention
relates to a high production capacity contour-cutting
machine for polyurethane foam.

BACKGROUND

[0002] Specializedmachines areavailable for contour-
cutting of polyurethane foam in a variety of shapes using
different cutting tool choices. Chiefly, the choices are
continuous blades (closed loop), reciprocating blades
(vibrating), and abrasive wires. Each of the available
cutting tools has its advantages and disadvantages but
all of them share one common limitation i.e., speed. The
known cutting tools for use in foam contour-cuttings for
acceptable tolerance results, the machine has to be
operated at a very slow speed that limits efficiency and
productivity. Increasing the speed of the machine to cut
faster, past the maximum ability of the cutting tool to go
thru thematerial results in bowing and deformation of the
cutting tool.
[0003] An industry need is there for improvements in
contour-cutting of foams, especially improvements in
productivity and performance.

SUMMARY OF THE INVENTION

[0004] The present invention at least partially provides
a solution to the above-identified industrial need by pro-
viding a contour-cutting foammachine. The contour-cut-
ting foam machine comprising a platform mounted over
rails. The rails are mounted over a frame. The platform is
configured to move horizontally over the rails. The con-
tour-cutting foammachine further comprises two vertical
pillars. The pillars are spaced apart from each other and
mounted to the frame. The contour-cutting foammachine
further comprisesaplurality of cutting toolsmountedover
the two vertical pillars. Each cutting tool of the plurality of
cutting tools is configured to move up and down over the
two vertical pillars. A blade is coupled to each cutting tool
of the two vertical pillars. The blade is configured to cut a
foamblock. The bladesmounted to the plurality of cutting
tools are aligned parallel to each other.
[0005] The main object of the present invention is
therefore directed to the contour-cutting machine for
foams that have improved productivity and efficiency.
[0006] It is another object of the present invention that
the contour-cutting machine has multiple cutting tools
that can work simultaneously.
[0007] It is another object of the present invention that
the contour-cutting machine can cut foam in a variety of
shapes and contours.
[0008] It is yet another object of the present invention
that the contour-cuttingmachine is versatile in operation.

[0009] It is a further object of the present invention that
the speed of the contour-cutting machine can be custo-
mized as and when desired.
[0010] It is still a further object of the present invention
that the contour-cutting machine makes the process of
foam cutting more economical, faster, and with more
production capacity.
[0011] In one aspect, disclosed is a contour-cutting
foammachine comprising a platformmounted over rails,
the railsmountedover a frame, the platformconfigured to
move horizontally over the rails; two vertical pillars,
spaced apart from each other, mounted to the frame;
and a plurality of cutting tools mounted over the two
vertical pillars, each cutting tool of the plurality of cutting
tools is configured to move up and down over the two
vertical pillars, and a blade is coupled to each cutting tool
of the two vertical pillars, the blade is configured to cut a
foam block. Blades mounted to the plurality of cutting
tools are aligned parallel to each other.
[0012] In a preferred embodiment, the platform is con-
figured to be turned from a horizontal state to a vertical
state.
[0013] In another preferred embodiment, the two ver-
tical pillars comprise a first pillar and a second pillar, each
cutting tool of theplurality of cutting tools comprisesa first
member and a second member, the blade extends be-
tween the first member and the second member, the first
member coupled to thefirst pillar and thesecondmember
coupled to the second pillar.
[0014] In another preferred embodiment, the contour-
cutting foam machine further comprises a plurality of
cutting tool frames mounted to the frame, each cutting
tool frameof the plurality of cutting tool frames comprises
a first arm and a second arm, the plurality of cutting tools
is coupled to respective plurality of cutting tool frames,
wherein the first member of the cutting tool is coupled to
the first arm and the secondmember of the cutting tool is
coupled to the second arm.
[0015] In another preferred embodiment, the blade is a
closed loop cutting blade.
[0016] In another preferred embodiment, the plurality
of cutting tools comprises an upper cutting tool and a
lower cutting tool, the plurality of cutting tool frames
comprises an upper cutting tool frameanda lower cutting
tool frame, the upper cutting tool is configured to be
positioned at a pre-determined distance from the lower
cutting tool, and the upper cutting tool and the lower
cutting tool are configured to be locked together at the
pre-determined distance.
[0017] In another preferred embodiment, the plurality
of cutting tools comprises an upper cutting tool and a
lower cutting tool, the plurality of cutting tool frames
comprises an upper cutting tool frameanda lower cutting
tool frame, theupper cutting tool and the lower cutting tool
are configured to operate independently of each other.
[0018] In another preferred embodiment, the machine
further comprising a control unit configured to control
movement of a conveyor belt along the platform.
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[0019] In another preferred embodiment, the machine
further comprising a pad mounted above the platform,
wherein thepad is configured to compress the foamblock
placed on the platform keeping it stable during the cutting
process.
[0020] In another preferred embodiment, the machine
further comprising actuation mechanism connected to
each of the cutting tools, wherein

- the actuation mechanism is connected to a common
control unit or to a control unit controlling operation of
each cutting tools separately, wherein

- the common control unit is synchronizing operations
of the actuation mechanism of the cutting tools.

[0021] In a preferred embodiment, the cutting tool
comprises a motor for driving blades of the cutting tool,
wherein the blade is closed-loop cutting blade. In a more
preferredembodiment, themultiple cutting toolscompris-
ing closed-loop cutting blade are rotating in alternate
direction, such as CW and CCW.
[0022] In a preferred embodiment, the platform (102) is
turned 90 degrees.
[0023] Another aspect of the present invention is the
use of the contour-cutting foam machine according to
anyone of the previous embodiment for cutting a foam
block into rows. The contour-cutting foam machine can
be used by placing the foam block onto the platform and
cutting the foam block into rows by the plurality of cutting
tools. The foam block are preferably polyurethane foam
blocks.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying figures, which are incorpo-
rated herein, form part of the specification and illustrate
embodiments of the present invention. Together with the
description, the figures further explain the principles of
the present invention and enable a person skilled in the
arts to make and use the invention.

Fig. 1 is a perspective view of the contour-cutting
machine for foam blocks, according to an exemplary
embodiment of the present invention.

Fig. 2 is another perspective view of the contour-
cutting machine for foam blocks, according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0025] Subject matter will now be described more fully
hereinafter with reference to the accompanying draw-
ings, which formapart hereof, andwhich show, byway of
illustration, specific exemplary embodiments. Subject
mattermay,however, beembodied inavarietyof different
forms and, therefore, covered or claimed subject matter

is intended to be construed as not being limited to any
exemplary embodiments set forth herein; exemplary
embodiments are providedmerely to be illustrative. Like-
wise, the reasonably broad scope for claimed or covered
subject matter is intended. Among other things, for ex-
ample, the subject mattermay be embodied asmethods,
devices, components, or systems. The following detailed
description is, therefore, not intended to be taken in a
limiting sense.
[0026] The word "exemplary" is used herein to mean
"serving as an example, instance, or illustration." Any
embodiment described herein as "exemplary" is not ne-
cessarily to be construed as preferred or advantageous
over other embodiments. Likewise, the term "embodi-
ments of the present invention" does not require that all
embodiments of the invention include the discussed
feature, advantage, or mode of operation.
[0027] The terminology used herein is to describe par-
ticular embodiments only and is not intended to be limit-
ing of embodiments of the invention. As used herein, the
singular forms "a", "an", and "the" are intended to include
the plural forms as well, unless the context indicates
otherwise. It will be further understood that the terms
"comprises", "comprising,", "includes" and/or "including",
when used herein, specify the presence of stated fea-
tures, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.
[0028] The following detailed description includes the
best currently contemplated mode or modes of carrying
out exemplary embodiments of the invention. The de-
scription is not to be taken in a limiting sense but is made
merely to illustrate the general principles of the invention
since the scopeof the inventionwill bebest definedby the
allowed claims of any resulting patent.
[0029] A contour-cutting machine for cutting foam
blocks is disclosed that has multiple cutting tools for
cutting a foam block. The disclosed contour-cutting ma-
chine can be used for contour-cutting of polyurethane
foamblocksand the like foamblocks.Themultiple cutting
tools in the disclosed contour-cutting machine can be
operated independently of each other or synchronized
together to increase productivity and produce a variety of
shapes and contours in the foam block. The disclosed
contour-cutting machine increases productivity and effi-
ciency, andat the same time, occupies lesser floor area in
comparison to having multiple conventional contour-cut-
ting machines. The disclosed contour-cutting machine
canhave twoormore cutting tools,wherein "n" number of
cutting tools can increase the productivity "n" times.
[0030] The main advantage of the disclosed contour-
cutting machine is that the cutting tools can be arranged
in a single tool frame with a variety of cutting tool path
configurations, or in separate tool frames, where one tool
frame is for each cutting tool. These frames can be of
different designs and can be located in different arrange-
ments relative to each other.
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[0031] Referring to Figs. 1 and 2 which show different
perspective views of the disclosed contour-cutting ma-
chine. The contour-cuttingmachine 100 can include plat-
form 102 mounted over horizontal rails 104 and the plat-
form is connected to a conveyor belt(s) arrangement that
can move the platform horizontally over the rails. A foam
block can be placed over the platform and the foamblock
moves horizontally with the platform. The movement of
the platform can be precisely controlled using a control
unit of the disclosed contour-cuttingmachine. It is under-
stood that one or more foam blocks to be cut into desired
shapesandsizes canbeplacedon theplatform.Also, the
platform can be substituted with any supporting structure
that can keep the foam block stable and moves the foam
block horizontally relative to the cutting blades. For ex-
ample, the supporting structure can be just the conveyor
belt.
[0032] The disclosed contour-cutting machine can in-
clude a frame 106 to which the different components
including the rails can be mounted. The frame can as a
backbone of the disclosed contour-cutting machine. The
framecanbemade fromany stronganddurablematerial,
such as steel. The frame can bemounted on the floor of a
building in an upright configuration. The disclosed ma-
chine can also include a pad 108 that is mounted above
the platform, wherein pad 108 can compress the foam
block placed on the platform to keep it stable during the
cutting process. The pad, upon placing the foam block,
can be lowered over the foamblock, wherein the pad can
compress over the foam block thereby stabilizing the
foam block.
[0033] Two vertical pillars or columns 114 are also
shown in Fig. 1, which are coupled to the frame and
are upstanding from the base of the frame. The pillars
can support the cutting tools of the disclosed machine. A
suitable actuation mechanism and rails can be provided
mounted to the pillars for moving the cutting tools verti-
cally over the pillar. Preferably, such an actuation me-
chanism can have high precision for moving the cutting
tools, wherein the actuation mechanism can be operably
coupled to the control unit of the disclosed machine. A
belt running across the vertical pillar can be seen in Fig. 1
for moving the respective cutting tools. The cutting tools
can move up and down over the pillars relative to a foam
block placed over the platform. The control unit can
control the movement of the cutting tool and the platform
to be synchronized with each other.
[0034] The disclosedmachine can also include cutting
tool frames that support the cutting tools over the two
pillars. For each cutting tool, a respective cutting tool
frame can be provided, wherein the cutting tool frame is
mounted to the frame of the machine and the vertical
pillar. Fig. 1 shows two cutting tools mounted to two
cutting tool frames i.e., an upper tool frame 110 to which
an upper cutting tool 116 is mounted and a lower cutting
tool frame 112 to which a lower cutting tool 118 can be
mounted. Each cutting tool frame has two arms to which
two members of a cutting tool are mounted. The two

members of a cutting tool are mounted to the two pillars
respectively as shown in the drawings. A cutting blade for
cutting the foamcan extend between the twomembers of
the cutting tool.
[0035] Thecutting tools canbearrangedon the vertical
pillar at predetermined positions one over another
spaced apart from each other. Each of the cutting tools
can be connected to an independent actuation mechan-
ism, the different actuation mechanisms can be con-
nected to a common control unit. Alternatively, two more
cutting tools can be connected to a common actuation
mechanism. The control unit can control the operation of
different cutting tools including keeping the cutting tool in
synchronization while cutting. Keeping the multiple cut-
ting tools operating simultaneously and in synchroniza-
tion is a preferred feature of the invention that maintains
the stability of the foam block while cutting. In one ex-
ample, a polyurethane foam block can be placed on the
platform and settled in place by the pad. The pad can be
mounted to the frame or the platform and can move with
the platform. The foamblock can lay flat horizontally over
the platform. The position of the cutting tools can be set
based on the width of the rows to be cut from the foam
block, for example, the rows of 4 inches may be desired.
The operator can set the positions of the upper cutting
blade and the lower cutting blade based on the row
height. In this case, the two cutting blades can be set
apart at 4 inches i.e., 4 inches difference between the
upper and lower cutting tool. It is understood that for this
example, the operator is setting thedistancebetween the
lower blade and the upper blade to 4 inches, however,
this may vary depending on the desired height of each
foam row. When the upper blade is properly distanced
from the lower blade, both blades canbe locked together,
bothmoving up and down together in unison being linked
together.
[0036] Theoperator can nowonly program to add rows
of parts, 1, 3, 5, 7, ... for the lower blade. When the
machine is started, the upper blade moves in synchro-
nizationwith the lower blade, andwill cut rows2, 4, 6, 8, ...
while the lower blade cuts rows 1, 3, 5, 7, ... simulta-
neously with the upper blade. Therefore, productivity is
doubled compared to convention cutting machines.
[0037] The foamblock canbemovedhorizontallywhile
the cutting tool moves vertically, by the control unit, to cut
the foamblock. The schemeof cutting the foamblock can
be preprogrammed in the control unit using a suitable
interface. In one implementation, the foam block can be
placed vertically on the platform. The machine can be
equipped with a plurality of conveyor belts, the cutting
tools arranged vertically traveling between conveyors.
They can be set at different distances from one another
similar to the previous arrangement, but everything can
be shifted 90 degrees.
[0038] The control unit can be coupled to a display and
input interface, wherein the control unit can receive in-
structions through the input interface and present infor-
mation on the display. An operator can operate the dis-
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closed contour-cutting machine through the input inter-
face and themultiple blades are arranged horizontally on
the vertical plane on top of each othermoving together or
separately on this vertical plane. The orientation of all
cutting tools is synchronized electrically or mechanically
to operate in the same direction during the cutting pro-
cess. The majority of the foam parts are cut in horizontal
rows and vertical columns arrangement.
[0039] The cutting tool can include suitable motors to
drive the blades, such as reciprocating motors. The
blades used can be closed-loop cutting blades (like a
band saw). With such blades, the cutting speed is much
higher, without the problems of material displacement or
creating dust. The foam block does not collapse or
changedimension, resulting inbetter tolerance.On these
multiple cutting tools, it is desired that the rotation sense
of travel alternate in CW and CCW direction to minimize
the effect they have on the foam block and the tendency
of the block to be pushed sideways by the rotary move-
ment of the cutting tool. Each cutting tool further has a
motor to rotate the blades wherein such motors are
coupled to the control unit. The blades can be coupled
to the cutting tool through clamps. Fig. 1 shows a upper
blade clamp 120 for the upper cutting tool and a lower
blade clamp 122 for the lower cutting tool. Each cutting
tools has two members between which the blade ex-
tends. Both members work in synchronization for cutting
the foam block.
[0040] In certain implementations, the disclosed ma-
chine can be equipped with in-feed and out-feed foam
block devices or be constructed in a "double wide" con-
figuration to further increase productivity.
[0041] In certain implementations, the disclosed sys-
tem can be customized to achieve desired productivity.
High productivity can be achieved by using dual blades
simultaneously in themachine for cutting the foam block.
However, when such high productivity is not needed, the
single blade can be used. Also, a situation may arise
when the dual blades cannot be used, such as when the
foam block is to be cut into larger-size foams. In such
cases, the upper cutting tool can be detached from the
lower cutting tool, and the upper cutting tool can be
moved upwards and parked. The cutting process can
be performed using a single cutting tool.
[0042] In certain implementations, the platform of the
disclosedmachine canbe turned90degrees, this feature
is referred to herein as the "turntable" option. This allows
the operator to cut the parts from the foam block in
different directions. For example, the blades, being con-
tinuous cutting contours, the productsmay look similar to
cutting " logs" or "extruded" parts. After the first program
is finished, cutting all the contours, the operator can then
turn the platform and thus the foam block by 90 degrees,
this provides an ability to "slice" these contours "logs" or
"extrusions" to any thickness that is needed by creating a
simple vertical slicing program, or any other contour if
desired. For example, cutting a pillow the first program
will cut one profile, when the turntable is shifted 90

degrees, it can cut the other profile, completing thepillow.
[0043] In a preferred embodiment of the present inven-
tion, the multiple blades mounted to the multiple cutting
tools are aligned parallel to each other while cutting the
foam blocks. The use of multiple cutting tools increases
the productivity of cutting the foam block multiple times.
[0044] While the foregoing written description of the
invention enables one of ordinary skill to make and use
what is considered presently to be the bestmode thereof,
those of ordinary skill will understand and appreciate the
existence of variations, combinations, and equivalents of
the specific embodiment, method, and examples herein.
The invention should therefore not be limited by the
above-described embodiment, method, and examples,
but by all embodiments and methods within the scope
and spirit of the invention as claimed.

Reference Numerals:

[0045]

100 contour-cutting foam machine,
102 platform,
104 rails,
106 frame,
108 support pad,
110 upper tool frame,
112 lower tool frame,
114 vertical pillars,
116 upper cutting tool;
118 lower cutting tool;
120 upper cutting clamp;
122 lower cutting clamp.

Claims

1. A contour-cutting foam machine (100) comprising:

- a platform (102) mounted over rails (104),
wherein the rails (104) are mounted over a
frame, and wherein the platform (102) is config-
ured to move horizontally over the rails (104);
- two vertical pillars (114), wherein the pillars
(114) are spaced apart from each other and
mounted to the frame; and
- a plurality of cutting toolsmounted over the two
vertical pillars (114), wherein

- each cutting tool of the plurality of cutting
tools is configured to move up and down
over the two vertical pillars (114), and
- a blade is coupled to each cutting tool of
the two vertical pillars (114), wherein the
blade is configured to cut a foam block,
and wherein
- blades mounted to the plurality of cutting
tools are aligned parallel to each other.
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2. The contour-cutting foam machine (100) according
to claim1,wherein theplatform (102) is configured to
be turned from a horizontal state to a vertical state.

3. The contour-cutting foam machine (100) according
to anyone of the preceding claims, wherein the two
vertical pillars (114) comprise

- a first pillar and a second pillar, wherein each
cutting tool of the plurality of cutting tools com-
prises a first member and a second member,
wherein

- the blade extends between the first mem-
ber and the second member, and wherein
- the firstmember is coupled to the first pillar
and the secondmember coupled is coupled
to the second pillar.

4. The contour-cutting foam machine (100) according
to anyone of the preceding claims,
wherein the contour-cutting foam machine (100)
further comprises:

- a plurality of cutting tool framesmounted to the
frame (106), wherein each cutting tool frame of
the plurality of cutting tool frames comprises

- a first arm and a second arm, wherein the
plurality of cutting tools is coupled to respec-
tive plurality of cutting tool frames, wherein
- the first member of the cutting tool is
coupled to the first arm and the second
member of the cutting tool is coupled to
the second arm.

5. The contour-cutting foam machine (100) according
to anyoneof the preceding claims, wherein the blade
is a closed loop cutting blade.

6. The contour-cutting foam machine (100) according
to anyone of the preceding claims, wherein the plur-
ality of cutting tools comprises an upper cutting tool
(116) and a lower cutting tool (118), wherein the
plurality of cutting tool frames comprises

- an upper cutting tool frame (110) and a lower
cutting tool frame (112), wherein the upper cut-
ting tool (116) is configured to be positioned at a
pre-determined distance from the lower cutting
tool, and wherein
- the upper cutting tool (116) and the lower
cutting tool (118) are configured to be locked
together at the pre-determined distance.

7. The contour-cutting foam machine (100) according
to anyone of the claims 1 - 5, wherein the plurality of
cutting tools comprises an upper cutting tool (116)

and a lower cutting tool (118), wherein the plurality of
cutting tool frames comprises an upper cutting tool
frame and a lower cutting tool frame (112), the upper
cutting tool (116) and the lower cutting tool (118) are
configured to operate independently of each other.

8. The contour-cutting foam machine (100) according
to anyone of the preceding claims further comprising
a control unit configured to control movement of a
conveyor belt along the platform (102).

9. The contour-cutting foam machine (100) according
to anyone of the preceding claims further comprising
a pad (108) mounted above the platform (102),
wherein the pad (108) is configured to compress
the foam block placed on the platform keeping it
stable during the cutting process.

10. The contour-cutting foam machine (100) according
to anyone of the preceding claims further comprising
actuation mechanism connected to each of the cut-
ting tools, wherein

- the actuation mechanism is connected to a
common control unit or to a control unit control-
ling operation of each cutting tools separately,
wherein
- the common control unit is synchronizing op-
erations of the actuation mechanism of the cut-
ting tools.

11. The contour-cutting foam machine (100) according
to anyone of the preceding claims, wherein the cut-
ting tool comprises a motor for driving blades of the
cutting tool, wherein the blade is closed-loop cutting
blade.

12. The contour-cutting foam machine (100) according
to claim 11,whereinmultiple cutting tools comprising
closed-loop cutting blade are rotating in alternate
direction.

13. The contour-cutting foam machine (100) according
to anyone of the preceding claims, wherein the plat-
form (102) is turned 90 degrees.

14. Use of the contour-cutting foam machine (100) ac-
cording to anyone of the previous claim for cutting a
foam block into rows.

15. The use according to claim 14 for cutting polyur-
ethane foam blocks.
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