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SHEET MATERAL CUTTING SYSTEMAND 
METHODS REGARDING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 10/983,200, filed Nov. 5, 2004, and 
claims the benefit of U.S. Provisional Application Ser. No. 
60/517.550, filed Nov. 5, 2003, both of which are incorpo 
rated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

0002 The art of cutting shapes, words, letters, and graph 
ics from vinyl Substrates on a backing is known in the sign 
making industry. In addition, cutters have been designed for 
textiles to allow pattern shapes to be cut automatically for 
industrial garment applications. These industrial cutters are 
typically blades mounted on a plotter-type apparatus that 
allows the blade to move in the y- and z-directions with the 
vinyl substrate or textile moving in the x-direction. For 
example, one such cutter is disclosed in U.S. Pat. No. 
6,491.361 to Spann entitled “Digital Media Cutter,’ issued 
10 Dec. 2002, which combines an inkjet printer with a laser 
cutter to allow printing and cutting of, for example, vinyl 
and textiles. 

0003) Further, U.S. Pat. No. 6,499,840 B2 to Day et al. 
entitled “Multi-functional Printer, issued 31 Dec. 2002, 
shows a hand held printer and cutter device, which is 
connected by a cable to a base that is connected to a 
computer. This printer and cutter device is designed to cut 
stencil material or etch glass and metal plates. Yet further, 
U.S. Patent Application Publication US 2003/0012454A1 to 
Manico et al. entitled “Custom Cut Image Products.” pub 
lished 16 Jan. 2003 allows a consumer to identify an image 
they would like cut and place an order over a communication 
network to have the image cut at a production facility. 
0004. In general, previous cutters are generally designed 
Such that an individual consumer could not operate the 
cutting device without extensive training. Such cutters are 
generally industrial in nature and intended to be used in the 
industry's manufacturing environment. Further, technology 
in the sign making industry has been directed toward faster, 
wider cutting operations. These cutters are directed by 
complicated drawing Software in which the user must create 
non-geometric figures and/or lines to be sent to the cutter for 
use in cutting the desired material. 
0005 Cutting of non-geometric shapes, letters, and num 
bers is desired by individuals in the scrapbooking, card 
making, and education industries. Individuals in the scrap 
booking, card making, education and related industries 
require Sophisticated and intricate letters, numbers and 
graphics. 
0006 For example, the process of making a unique 
scrapbook page or card requires the scrapbooker to choose 
colors, patterns, and a design format for the page they are 
making. Currently, Stickers, industrially cut shapes and 
words, and personal die cutting systems are available. The 
Stickers and industrially cut shapes and letters pre-determine 
the color, font, and pattern Schemes available for use on a 
page. The personal die cutting systems allow the user to 
choose paper and shapes to make a unique page but can be 
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bulky to store and transport, are expensive to expand when 
more choice is desired (e.g., adding additional fonts, letter 
sizes, different shapes, etc.), and are very manual and time 
consuming to use. Further, individuals who scrapbook and 
make cards often leave their homes to work on their projects. 

SUMMARY OF THE INVENTION 

0007. A method for cutting sheet material (e.g., cutting 
text or shapes from paper for making a scrapbook) according 
to the present invention includes providing a cutting appa 
ratus operable to cut sheet material along one or more cut 
lines under control of a processing apparatus. Further, a 
plurality of predefined shapes (e.g., predefined non-geomet 
ric shapes) with one or more associated predefined cut lines 
are stored on readable media. A user interface allows a user 
to insert at least one shape in a graphical design using the 
plurality of predefined shapes. The graphical design is 
defined by one or more cut lines based on the one or more 
cut lines associated with the plurality of predefined shapes. 
Sheet material is inserted into the cutting apparatus (e.g., a 
cutting apparatus configured to receive sheet material having 
a size equal to, but no more than, 10 inches wide) and the 
graphical design defined by the cut lines is cut under control 
of a cut signal generated by the processing apparatus that is 
representative of the one or more cut lines defined for the 
graphical design. 

0008. In one embodiment, one or more predefined fonts 
are stored with one or more associated predefined cut lines 
on the readable media. Further, the user interface allows a 
user to insert at least one of text and a shape in a graphical 
design using the one or more predefined fonts and the 
plurality of predefined shapes. The graphical design is 
defined by one or more cut lines based on the one or more 
cut lines associated with the one or more predefined fonts 
and plurality of predefined shapes. 

0009 Further, in one embodiment, the processing appa 
ratus, the cutting apparatus, and the user interface are 
integrated with or within a housing to form a standalone 
cutting apparatus. 

0010 Yet further, in another embodiment, the processing 
apparatus includes a handheld processing apparatus oper 
able to present the user interface to the user. 
0011. In another embodiment of the method, allowing the 
user to insert at least one shape in the graphical design 
includes presenting the plurality of predefined shapes avail 
able and selecting a presented predefined shape to be 
inserted; or the shape may be sized by dragging a portion of 
an insertion region in which the shape is presented to the 
USC. 

0012. In yet another embodiment, cutting the graphical 
design defined by the cut lines further includes compressing 
at least a portion of the sheet material corresponding to the 
cut line prior to cutting. 
0013 In another embodiment of the method, a plurality 
of storage media are provided; wherein each storage media 
includes at least one group of related predefined non 
geometric shapes. At least one of the storage media may 
further include at least one predefined font. 
0014) A portable system for cutting sheet material 
according to the present invention is also described. The 
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system includes a housing configured to accept sheet mate 
rial and a user interface integrated with or within the housing 
that allows a user to define a graphical design that is to be 
cut from the sheet material. A processing apparatus is also 
integrated with or within the housing that is operable to 
generate a cutting signal based on the graphical design 
defined by the user. Yet further, a cutting apparatus is also 
integrated with or within the housing operable to cut the 
sheet material under control of the processing apparatus 
based on the cutting signal. 
0015. In one embodiment of the system, an information 
storage media system is also integrated with or within the 
housing that allows a user to insert media into the graphical 
design. 
0016. In other embodiments of the system, at least one of 
one or more predefined fonts and a plurality of predefined 
non-geometric shapes are stored on a plurality of storage 
media operable with the information storage media system 
for access by the processing apparatus, and further, the 
portable system may be a standalone cutting system that 
weighs less than about 20 lbs. 
0017 Another method for cutting sheet material is also 
described. The method includes providing a cutting appa 
ratus operable to cut sheet material under control of a 
processing apparatus. At least one of one or more predefined 
fonts and a plurality of predefined shapes are stored on 
readable media with one or more associated predefined cut 
lines and one or more predefined emboss lines. A user 
interface is provided that allows a user to insert at least one 
of text and one or more shapes in a graphical design using 
the predefined fonts and/or the plurality of predefined 
shapes; the graphical design is defined by one or more cut 
lines and one or more emboss lines based on the one or more 
cut lines and the one or more emboss lines associated with 
the one or more predefined fonts and the plurality of 
predefined shapes. Sheet material is inserted into the cutting 
apparatus. The sheet material is compressed (e.g., 
embossed) under control of a compress signal generated by 
the processing apparatus that is representative of the one or 
more emboss lines defined for the graphical design. The 
graphical design defined by the cut lines is cut under control 
of a cut signal generated by the processing apparatus that is 
representative of the one or more cut lines defined for the 
graphical design. 
0018. In various embodiments, systems for implementing 
the compression and cutting method described herein may 
be provided. Further, the compression (e.g., embossing) and 
cutting functions may be implemented together or sepa 
rately. 
0019. A storage media associated with an information 
storage system accessible under control of a processing 
apparatus using a user interface is also provided. The storage 
media includes a plurality of predefined shapes stored with 
one or more associated predefined cutlines. The one or more 
cut lines accessible by the processing apparatus are for use 
in generation of a cut signal for use in cutting a graphical 
design from sheet material. 
0020. In various embodiments of the storage media, the 
storage media may include emboss lines either with the cut 
lines or alone. 

0021. The above summary of the present invention is not 
intended to describe each embodiment or every implemen 
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tation of the present invention. Advantages, together with a 
more complete understanding of the invention, will become 
apparent and appreciated by referring to the following 
detailed description and claims taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a schematic diagram of a portable paper 
cutting apparatus for use in producing custom cut images 
that is connected to a personal computer (e.g., an external 
peripheral device) to provide a cutting system in accordance 
with the present invention. 

0023 FIG. 2 shows one embodiment of an illustrative 
operational flowchart of a cutting system such as that shown 
in FIG. 1. 

0024 FIG. 3 is an image of text cut by a system such as 
that shown in FIG. 1, and placed on a separate sheet of 
material. 

0025 FIG. 4 shows an image of a design cut by a system 
Such as that shown in FIG. 1, and placed on a separate sheet 
of material. 

0026 FIGS. 5A-5C show a series of three images com 
prising two separate designs cut and assembled to make one 
design; such design cuts may be performed by a system Such 
as that shown in FIG. 1. 

0027 FIG. 6 is an illustration of a second embodiment of 
a portable paper cutting apparatus for use in producing 
custom cut images that is connected to another external 
peripheral device in accordance with the present invention. 

0028 FIG. 7 is an illustration of a third embodiment of 
a portable paper cutting apparatus for use in producing 
custom cut images that is connected to yet another external 
peripheral device in accordance with the present invention. 

0029 FIG. 8A is a schematic diagram of an indepen 
dently operating embodiment of a portable paper cutting 
system for use in producing custom cut images in accor 
dance with the present invention, wherein components of the 
external peripheral device (e.g., see FIG. 1) are located 
within a cutter housing Such that a standalone system is 
provided. 

0030 FIG. 8B shows one embodiment of an illustrative 
operational flowchart of a cutting system such as that shown 
in FIG. 8A. 

0031 FIG. 9 is a representation of typical cutting blade 
and housing used for the cutting of vinyl. 

0032 FIG. 10 shows one illustrative embodiment of a 
representation of a cutting blade and housing where the 
housing also acts as a compression mechanism. 

0033 FIG. 11 shows another illustrative embodiment of 
a representation of a cutting blade and housing where a 
compression mechanism separate from the housing is pro 
vided. 

0034 FIG. 12 shows an illustrative embodiment of a 
representation of a compression mechanism that could 
replace a blade in the cutter to allow compression, and in 
particular, embossing of the media. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0035. The present invention relates to apparatus, and 
methods/systems related thereto, for cutting and/or scoring 
designs including, but not limited to, shapes, graphics, 
letters, numbers, and words out of paper (e.g., 8% inches by 
11 inches, A-4, etc.), Vellum, and other sheet materials used 
in the scrapbooking, card making, and related industries. As 
used herein, the term cutting, unless otherwise indicated, 
shall for simplicity refer to both cutting and scoring of one 
or more materials (e.g., completely separating portions of a 
paper, partially separating portions of paper by removal of 
sufficient material thereof such that, for example, the por 
tions can thereafter be completely separated, making a 
Superficial cut or crease Such that, for example, a paper may 
be folded, torn, or separated more easily, etc.). Further, one 
or more embodiments of the present invention may be used 
for compression of sheet materials, such as, for example, in 
the cutting process or in an embossing process. 

0.036 Further, at least in one embodiment, sheet material 
refers to sheet type materials comprising one or more layers, 
but having a thickness of less than about 0.020 inches. Such 
sheet type materials include at least printed paper, cardstock, 
and vellum, but is clearly not limited thereto. 
0037. At least in one embodiment, sheet material does 
not include vinyl or textiles. Further, at least in another 
embodiment, sheet material does not include materials hav 
ing a length that exceeds 39 inches, or materials that would 
be used in a continuous feed type system. In another 
embodiment, the sheet material has a length that is 20 inches 
or less. Yet further, in one embodiment, the sheet material 
has a size equal to, but no more than 10 inches wide. Still 
further, in at least one embodiment, the sheet material 
includes material having a size equal to 12 inches by 12 
inches, or less (e.g., paper size common in the scrapbook 
preparation industry). 
0038 A cutting apparatus (e.g., cutting apparatus 10 
shown in FIG. 1) as described herein may receive informa 
tion for cutting materials from an external peripheral device, 
Such as a computer processing apparatus (e.g., the personal 
computer 16 of FIG. 1) or handheld processing device (e.g., 
device 124 shown in FIG. 7), so as to provide a cutting 
system (e.g., cutting system 1 as shown in FIG. 1). How 
ever, as described herein, a standalone cutting system (e.g., 
such as cutting system 150 shown in FIG. 8A) that includes 
the cutting apparatus and other necessary system processing 
components within a single housing to provide portability, is 
also provided according to the present invention. 
0039 FIG. 1 shows one illustrative embodiment of a 
cutting system 1 including a portable cutting apparatus 10 
according to the present invention associated with an exter 
nal peripheral device 13 for use in controlling operation of 
the cutting apparatus 10. As shown in FIG. 1, the portable 
cutting apparatus 10 is connected by any transmission line or 
medium 12, e.g., cable or wireless, to external peripheral 
device 13. Paper 14 is fed into a paper input/output opening 
27 defined in housing 11 of the cutting apparatus 10, 
whereby the portable cutting apparatus 10 cuts out a desired 
design 15, e.g., string of characters, from the paper 14. The 
desired design 15 may include, but is not limited to, shapes 
(e.g., non-geometric shapes), graphics, letters, numbers, and 
words, as is further described herein. The paper cut by the 
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apparatus 10 is then fed out of the cutting apparatus 10 via 
paper input/output opening 27. 
0040. The external peripheral device 13 shown in FIG. 1 
includes a personal computer 16. The personal computer 16 
provides a user interface 17 which allows a user to create a 
graphical design. The personal computer 16 shown gener 
ally in FIG. 1 includes processing apparatus 18, and an 
information storage system 19, e.g., a media drive. Further, 
the user interface 17 includes a display or screen 21 and a 
keyboard/mouse 22. 
0041. In one or more embodiments of the present inven 
tion, the external peripheral device 13 (and/or the processing 
components of the standalone system as shown in FIG. 8A) 
may be implemented using one or more computer programs 
executed on programmable computers, such as computers 
that include, for example, processing capabilities, data Stor 
age (e.g., volatile or non-volatile memory and/or storage 
elements), input devices, and output devices. Program code 
and/or logic described herein is applied to input data to 
perform functionality described herein and generate desired 
output information. The output information may be applied 
as input to one or more other devices and/or processes as 
described herein (e.g., the cutting apparatus or process). 
0042. The program used to implement the present inven 
tion may be provided using any programmable language, 
e.g., a high level procedural and/or object orientated pro 
gramming language, that is suitable for communicating with 
a computer system. Any Such programs may, for example, be 
stored on any suitable device, e.g., a storage media, readable 
by a general or special purpose program, computer or a 
processor apparatus for configuring and operating the com 
puter when the suitable device is read for performing the 
procedures described herein. In other words, at least in one 
embodiment, the cutting system 1 may be implemented 
using a computer readable storage medium, configured with 
a computer program, where the storage medium so config 
ured causes the computer to operate in a specific and 
predefined manner to perform functions described herein. 
0043. The external peripheral device 13 (e.g., including 
the processing apparatus 18), may be, for example, any fixed 
or mobile computer system (e.g., a personal computer or 
mini-computer). The exact configuration of the computing 
apparatus is not limiting and essentially any device capable 
of providing Suitable computing capabilities may be used 
according to the present invention. However, various con 
figurations of the computing apparatus 18 and the cutting 
apparatus 10 (e.g., standalone configurations) may provide 
beneficial properties, such as overall portability, less weight, 
etc. Further, various other peripheral devices, such as one or 
more different displays, a wireless mouse, a wireless key 
board, memory, a printer, etc., are contemplated to be used 
in combination with processing apparatus 18 of the cutting 
system 1. 
0044) In view of the above, it will be readily apparent that 
the functionality as described in one or more embodiments 
according to the present invention may be implemented in 
any manner as would be known to one skilled in the art. As 
Such, the computer language, the computer system, or any 
other software/hardware which is to be used to implement 
the present invention shall not be limiting on the scope of 
one or more embodiments of various processes or programs 
(e.g., the functionality provided by Such processes or pro 
grams) described herein. 
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0045 One will recognize that a graphical user interface, 
is used in conjunction with the embodiments described 
herein. The user interface may provide various features 
allowing for user input thereto, change of input, importation 
or exportation of files, or any other features that may be 
generally suitable for use with the processes described 
herein. For example, the user interface may allow a user to 
only perform certain functions to implement a simplified 
cutting system. 

0046) The transmission line 12 may be provided by any 
suitable way of transferring information between the exter 
nal peripheral device 13 and the cutting apparatus 10. For 
example, the transmission line 12 may include wireless 
interfaces, cables, etc. 

0047 Via the user interface 17, a user directs the pro 
cessing apparatus 18 to access stored information related to 
the desired design (including, but not limited to, the pre 
defined cut lines) from the media drive 19 and instruct the 
portable cutting apparatus 10 to cut the desired design. The 
user interface 17 provides the user with a variety of ways to 
customize the desired design as described herein. 
0.048. The processing apparatus 18, under control of one 
or more software program or routines, provides the user 
interface 17 and controls the portable cutting apparatus 10. 
The size of the processor of the processing apparatus may 
vary depending on the type of Software used, features 
included in the user interface 17, and the level of control 
provided for the portable cutting apparatus 10. The process 
ing apparatus 18 may also vary in size based on other 
parameters common to the processor industry and the type 
of peripheral devices included with or connected to the 
portable cutting apparatus 10. The processing apparatus 18 
may access information from the information storage system 
or media drive 19. The storage media drive 19 may be 
located within a housing of the peripheral device 13, such as 
a hard drive, or may be accessed on a separate media device 
that can be read from media drive 19. 

0049 FIG. 2 provides one illustrative embodiment of an 
operational flowchart for the cutting system 1. It will be 
apparent to one skilled in the art that the operation of the 
various embodiments of cutting systems described herein 
(e.g., a cutting apparatus used with a personal computer or 
a standalone cutting system) is Substantially similar in many 
ways. 

0050. As shown in FIG. 2, the user feeds a sheet of paper 
14 into the cutting apparatus 10 through the paper input/ 
output opening 27 in the housing 11 of the cutting apparatus 
10 (block 200). The user opens the software program 
provided and presents a user interface to the user (block 201) 
and the user enters the size of the paper 14 (block 202). 
0051. At the request of the user (block 203), the process 
ing apparatus 18 (e.g., as a part of the peripheral device 13 
as shown in FIG. 1 or positioned within the cutter housing 
or attached through a cable or by a wireless connection to the 
cutter apparatus 10) then accesses the information storage 
device 19 (block 204) (e.g., information stored in memory 
contained in the cutter housing or information stored on a 
separate media device). The processing apparatus 18 then 
sends a request for input of information to the user interface 
(block 205). In one exemplary embodiment, the screen 21 on 
the user interface displays the information request to the user 
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(block 206) and the user enters the requested information via 
the user interface (block 207). 
0052 The processing apparatus 18 registers the informa 
tion entered and sends the design with predefined cut lines 
to the user interface for display on the screen 21 (block 208). 
The user then has the ability to move, size and rotate the 
design on the screen as desired (block 209). The user then 
has the choice to re-enter information or insert additional 
designs with predefined cut lines (block 210). If the user 
accepts the information as displayed and is ready to cut 
(block 211), the processor sends the information to the 
cutting apparatus 10 (block 212). The cutting apparatus 10 
then cuts the design (block 213) and ejects the paper 14 with 
the cut design (block 214). If the user requires additional 
designs, the user returns to request access to the information 
on the storage media (blocks 203). 
0053. The user interface 17 allows the user to commu 
nicate with the processing apparatus. As such, the user can 
enter information or respond to requests from the processing 
apparatus (e.g., operating under the control of the software 
program) allowing the user to detail the design that the 
cutting apparatus 10 should cut. The user interface 17 
includes, but is not limited to devices for entering informa 
tion (generally shown by numeral 22). Such as a keyboard, 
keypad, mouse, interactive screen, or other interface, and a 
screen 21 for displaying items, such as a menu and infor 
mation entered by the user. FIG. 3 shows the graphical 
design entered into the cutting system 1 via the user interface 
17 after the letters are cut and after application to a separate 
sheet of paper. 
0054 The information storage system provides graphical 
details concerning the nature of design that the user is 
allowed to select for cutting (e.g., fonts, shapes, non-geo 
metric shapes, etc.). The information storage system may be 
housed, or otherwise provided, in the same housing with the 
cutting apparatus and/or processor, or the information may 
be stored on media that can be read from a media drive. One 
or more various types of storage systems may be used to 
provide the information, such as, read only memory, flash 
cards and associated Software/hardware, compact discs and 
associated Software, floppy disks and associated Software/ 
hardware, memory cards and associated Software/hardware, 
etc. One skilled in the art will recognize that the information 
may be provided in one of numerous ways and the present 
invention is not limited to any particular media system 
listed, although one or more systems may provide additional 
benefits over other systems, e.g., portability. 
0055. The processing apparatus 18 provides the commu 
nication link between the information storage system 19 
(e.g., a compact disc and drive system, a flash card system, 
etc.), user interface 17, and cutting apparatus 10. The 
processing apparatus 18 takes information from the infor 
mation storage system and translates it such that the user is 
queried for information at the user interface 17. The pro 
cessing apparatus 18 then takes the user entered information 
and translates it for display such that the user can view the 
information entered on a display screen 21. After acceptance 
of the layout by the user, the processing apparatus 18 
translates the information so that the cutting apparatus 10 
cuts the desired image (e.g., characters 15). 
0056. The paper cutting apparatus 10 is operable to cut 
sheet material including, but not limited to, paper, Vellum, 
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and other materials used on scrapbook pages and cards. In 
one embodiment, the cutting apparatus 10 is configured to 
receive sheet material having a size equal to, but no more 
than 10 inches wide. In another embodiment, the cutting 
apparatus 10 is configured to receive sheet material having 
a size equal to, but no more than 12 inches wide. In another 
embodiment, the cutting apparatus 10 is configured to 
receive sheet material having a size equal to, but no more 
than 39 inches in length. Yet further, in one embodiment, the 
cutting apparatus 10 is configured to receive sheet material 
having a size equal to, but no more 20 inches in length. 
Further, in one embodiment, the cutting apparatus 10 is 
configured to receive sheet material having a size greater 
than about 3 inches by 3 inches. 
0057 Generally, the cutting apparatus 10 includes the 
paper input/output opening 27 for receiving sheet material, 
as well as for providing the sheet material from the apparatus 
10 after a cutting procedure is performed. One skilled in the 
art will recognize that any Such opening, whether the same 
or different, can be used for receiving and outputting the 
paper, and that the present invention is not limited to any 
particular configuration thereof. However, having one open 
ing may be beneficial in providing a portable standalone 
cutting system (see FIG. 8A). 
0.058 Various sheet material alignment techniques may 
be included to align the sheet material as it passes through 
the cutting apparatus 10. For example, rails, tracks, paper 
wheels, or any other devices used for alignment in various 
paper manipulation devices may be used (e.g., those used in 
printers, cutters, copiers, etc.). 
0059 Further, the cutting apparatus 10 includes a con 
trollable cutting mechanism (e.g., a blade, pin, etc.) for 
providing the desired cutting of the sheet material as it 
passes through the apparatus 10. The cutting mechanism 
(e.g., mounted in the housing 11) is controlled along mul 
tiple axes by the Software associated with the processing 
apparatus 18 for providing the cutting function. For 
example, the processing apparatus generates a cutting signal 
representative of cut lines associated with a user defined 
graphical design. One skilled in the art will recognize that 
the translation of the cut information to cut signal for 
controlling the cutting mechanism may take one of various 
forms, and that the present invention is not limited to any 
particular technique or design. However, at least in one 
embodiment of the present invention, predefined fonts and 
predefined shapes are provided (e.g., stored on media usable 
with the information storage system) with predefined cut 
lines associated therewith. As such, the processing apparatus 
translates such predefined cut lines to coordinates for gen 
eration of the cut signal for control of cutting by the cutting 
apparatus. 

0060 Still further, the apparatus 10 may include suitable 
apparatus for controlling one or more cutting parameters. 
For example, the pressure of the cutting mechanism on sheet 
material may be controllable to allow for adjustment of for 
example, the cutting depth. 

0061 FIG. 1 shows the paper 14 fed into the portable 
cutting apparatus 10 with cut letters 15 on the outlet side of 
the portable cutting apparatus 10. The cutting mechanism for 
the cutting apparatus 10 located inside the housing 11 may 
include, but is not limited to, a blade as shown in FIG. 9, or 
a set of blades, a laser, a rotating mill head, or a set of pins. 

Sep. 7, 2006 

0062. In one exemplary embodiment, the paper cutting 
apparatus may be substantially similar to a cutting apparatus 
provided under the trade designation Craft-ROBO and/or 
CC100-20, and available from Graphitec Corporation or 
Western Graphitec Inc. (Irvine, Calif.). Further, for example, 
the software available for controlling operation of the Craft 
ROBO and/or CC100-20 cutting apparatus may be modified 
according to the present invention. 
0063. According to one embodiment of the present inven 
tion, the cutting apparatus 10 may be controllable under a 
basic mode of system operation (e.g., under Software con 
trol). For example, under the basic mode of operation, a 
selected and limited number of predefined fonts and pre 
defined shapes are available to create graphical designs to be 
cut using the cutting system 1. 

0064. For example, one or more different predefined 
fonts and/or one or more predefined shapes (e.g., non 
geometric shapes such as balloons, sheep, or any other 
non-geometric shape), or groups of shapes, may be stored on 
one or more different types of media that may be read using 
the information storage system 19 by processing apparatus 
18. For example, one or more groups of predefined non 
geometric shapes may be provided. In other words, a group 
of shapes related to birthdays, a group of shapes related to 
months of the year, a group of shapes related to a movie, or 
any other group of related shapes may be formed and stored 
together on a storage media for access thereto. 

0065. Each of the fonts and shapes has associated there 
with cut lines that define the fonts and shapes to be used in 
the cutting process (e.g., cut lines that equate to the border 
of a letter or shape along which the letter or shape is to be 
cut). Such cut lines can be used by the processing apparatus 
to provide the cut signal for control of the cutting apparatus. 
The cut lines may be translatable, or otherwise manipulated, 
in size, by the processing apparatus as the user defines the 
size of, for example, text or shapes. 

0066. In one embodiment, fonts and shapes may be, for 
example, stored using compact flash cards. The flash cards 
may be used with a Sandisk PCMCIA to Compact Flash 
Adapter (e.g., that fits into laptop card slot) or a Sandisk 
USB CompactFlash Adapter (e.g., that plugs into USB port) 
to provide the processing apparatus 18 with accessible 
information. Each flash card, for example, may include a 
font set or a group of shapes. 
0067. In the basic mode of operation, the cutting appa 
ratus 10 may be limited to cutting text (i.e., letters, numbers 
and characters typically included in fonts) having the desired 
predefined font and/or cutting predefined shapes (i.e., 
objects that are not letters, numbers and characters typically 
included in fonts) available on Such storage media. For 
example, in basic operation, the flash card would be inserted 
in the card reader for access by the processing apparatus 18. 
In one embodiment, each of a plurality of storage media is 
configured to store at least one predefined font or at least one 
group of predefined non-geometric shapes. 

0068 The user, via the user interface, is allowed to insert 
text (i.e., letters, numbers and characters typically included 
in fonts) or shapes (e.g., non-geometric shapes from a group 
of related shapes) in a graphical design using one of the 
predefined fonts or predefined shapes. For example, the user 
may be allowed to insert text in the graphical design and 
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select a font for such text. Further, for example, the user may 
be presented with a menu including the plurality of pre 
defined non-geometric shapes available and then be allowed 
to select one or more of Such presented predefined shape 
(e.g., such as by selecting an icon representative of the 
shape, for example, by a pull down menu). 
0069. Yet further, the user may be allowed to manipulate 
Such text or shapes. For example, the user may be allowed 
to size the text and/or non-geometric shapes by dragging a 
portion (e.g., a corner) of an insertion region that contains 
the user's selection. Further, the user may be allowed to 
rotate or otherwise move the text or shapes, so as, for 
example, to form a string of letters or numbers. 
0070. As such, using the predefined fonts and/or pre 
defined shapes, a user is able to define a graphical design that 
the user desires to cut from the sheet material. As used 
herein, graphical design refers to any design created by a 
user and is not limited to any particular design. However, in 
one embodiment of the basic mode, only designs created 
with the predefined fonts available and/or predefined shapes 
available can be cut. 

0071. The designs created with the fonts and/or shapes 
that are selected are brought to the user interface along with 
the associated cut lines for Such fonts and shapes (e.g., the 
cut lines are stored with the shape on the media). As such, 
at least in one embodiment, the user does not create cut lines 
for the design using the user interface which simplifies use 
of the system. The cut lines associated with the designs are 
defined lines used by the processing apparatus 18 to control 
the cutting apparatus for cutting the user defined graphical 
design. 
0072. Once the graphical design is created via the user 
interface 17, the processing apparatus 18 would communi 
cate with the cutting apparatus 18 (e.g., upon instruction 
from the user) to cut the shape, using the cut lines associated 
therewith. As one skilled in the art would recognize, an 
origin or reference point of the design may be established to 
allow calculation of all necessary coordinates for controlling 
the cutting process. While the shape, letters, or numbers are 
being cut, the user could perform other tasks. 
0.073 Providing such a basic mode of operation allows 
almost any user the ability to easily learn to use the system. 
Also, with use of Such a basic mode of operation, processing 
apparatus 18 may be incorporated into a housing along with 
the cutting apparatus 10 as shown in the standalone embodi 
ment of FIG. 8A. This allows for further portability of the 
cutting system. 
0074. One or more embodiments of cutting systems 
described herein are compact, portable, easy to use, and/or 
allow a user to cut various fonts and non-geometric shapes 
of multiple or infinite sizes. In one embodiment of the 
present invention, the user interface 17, information storage 
media system (e.g., readable media and drive 19), and the 
processing apparatus 18 are a part of the external peripheral 
device 13. The user interface 17 may include a simplified 
Software tailored to individual consumers allowing insertion 
of text and predetermined non-geometric shapes simply by 
clicking on an icon and choosing the font or shape to be 
inserted. In an equally simple manner, the user can size the 
letters or shapes by dragging the corner of the insertion box. 
0075 Various other more advanced modes may be used 
with the basic mode of operation. For example, a print and 
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cut feature to create designs to be cut using the cutting 
system 1 may be used in combination therewith. For 
example, using the user interface 17, in one or more embodi 
ments, a user may select a file including an image from 
which the user wishes to cut a circle portion of the image. 
The image would be brought to the screen 21 and a circle 
inserted thereon indicating the circular portion of the image 
to be cut. Further, a cut line would be defined thereon along 
with registration marks to be used in control of the cutting 
operation. The image would then be printed with the cut line 
and registration marks. The printed image would be input to 
cutting apparatus 18 and the circular portion of the image 
cut. Such an advanced print and cut feature is Substantially 
similar to that available with use of the software that 
accompanies the Craft-ROBO cutting apparatus available 
from Graphitec Corp. 

0076 Typically, the paper to be cut would be laminated 
with a transfer adhesive and liner to hold the letter(s) or 
shape(s) in place as the material was being cut. If it was not 
desired to have adhesive on the cut shapes or letters, a sheet 
with a repositionable type of adhesive (e.g., a pressure 
sensitive adhesive, such as that used on Post-itTM notes) 
could be used in place of the transfer adhesive and liner. In 
this way, the material could be cut and the shape, letter, or 
number then removed from the sheet without adhesive. 

0077 Paper, vellum, and other materials used for scrap 
booking and card making vary in density and thickness. To 
accommodate the different materials, the user may be 
required to change the cutting blade depth and cutting 
pressure. Since the cutting apparatus is for use by an 
individual, the settings for pressure and blade depth are 
preferably predetermined and easily adjusted by the user to 
the predefined settings. 

0078 Beyond scrapbooking and card making, the cutting 
apparatus 18 may be used in other non-industrial applica 
tions where the cutting of sheet material (e.g., paper) is 
desired. For example, teachers (e.g., in Schools, daycares, 
and churches) often use dies and templates to cut letters and 
shapes for bulletin boards. A set of dies for cutting letters is 
expensive and the cutting process is time consuming. The 
use of templates is also very time consuming. The use of an 
automated cutting system with a user interface would mini 
mize the time and expense required to cut letters or shapes. 
In addition, multiple fonts and sizes could be specified as 
desired for the cut letters or shapes. In this application, the 
use of a small cutter would allow individual teachers to have 
or move the cutting system to their teaching area. In another 
embodiment, the cutter could be connected to a computer at 
a central location and accessed in that way. 
0079 The entire cutting operation may be portable as the 
cutting apparatus 10 can be carried anywhere and then 
connected to a processing apparatus at that location. 
Increased portability could be obtained by embodiments of 
the present invention in which the process would be con 
tained in the portable cutter housing as shown and described 
with reference to FIG. 8A. For example, in one embodiment 
of the present invention, the peripheral device 13 (e.g., 
including at least a user interface 17, an information storage 
system, and a processing apparatus 18) are contained in a 
portable cutter housing making them a standalone unit. Via 
the user interface 17, the user would direct the processor to 
access stored information (e.g., fonts and shapes) and 
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instruct the cutter to cut the desired letters or shapes. In 
addition, the portable cutting apparatus 10 can be wirelessly 
connected to a computer or any type of network that contains 
a processor for controlling the cutting apparatus 10. To 
further increase the portability of the cutting apparatus 10, it 
could operate using either battery or AC power. In one 
preferred embodiment, the cutting system is less than 20 lbs 
and compact enough to fit into a small bag. 
0080 FIG. 4 shows one example (e.g., a soccer ball) of 
many possible designs that could be cut by the present 
invention as it might appear after application to a separate 
sheet of paper. Designs may be created using the software 
simply by clicking on a shape or text icon (e.g., represen 
tative of those available for selection having cut lines 
associated therewith). The design is then selected and placed 
on the screen Such as to locate the design on the medium for 
cutting. The user simply clicks on the screen to place the 
design and selects the corner of the design to increase or 
decrease the size of the design. In this manner, intricate 
designs such as, but not limited to, animals, leaves, lace, and 
figures can be cut in any size out of the user specified media 
with the click of a button. In addition, designs of multiple 
colors can be created by cutting various parts of a design 
from different color media. 

0081 FIGS. 5A-5C illustrate the ability of the user to 
create complicated designs in any size. FIG. 5C shows the 
final design after the user inserts the two parts of the sheep 
design and sizes them as desired. The user creates the 
designs by merely clicking on an icon, selecting the two 
parts of the design, and placing them on their screen. The 
images can then be sized and copied. Once the user is 
satisfied with the sizes of the design, the design is sent to the 
portable cutter in two steps. The first step would cut the 
design in FIG. 5A out of a first media A. The second step 
would cut the design in FIG. 5B out of a second media B. 
The user then assembles the pieces from FIG. 5B on top of 
the pieces from FIG. 5A and places them on a separate 
media to obtain the design shown in FIG. 5C. 
0082 Another embodiment of a cutting system 100 is 
shown in FIG. 6. In the system 100 of FIG. 6, a peripheral 
device that includes a portable module 111 is connected to 
the portable cutting apparatus 10 via a cable 112. This allows 
the user to operate the portable cutting apparatus 10 whether 
or not it is hooked up to a desktop computer or laptop 
computer. The portable module 111 houses the user interface 
116, the processing apparatus 113, and a media drive system 
114. 

0083. Another embodiment of a cutting system 120 is 
shown in FIG. 7. In the system 120 of FIG. 7, a peripheral 
device that includes a hand held computer 124 is connected 
to the portable cutting apparatus 10 by a cable 115. This 
again allows the user to operate the cutting apparatus 10 
whether or not it is hooked up to a desktop computer or 
laptop computer. The hand held computer 124 could com 
municate with the portable cutting apparatus 10 wirelessly 
allowing cutting without use of the cable 115. The display 
125 on the hand held computer shows the design of FIG. 4 
entered therein. 

0084. To further increase the portability of the cutter, 
FIG. 8A shows one embodiment of a standalone portable 
cutting system 150. The cutting system 150 includes a cutter 
housing 154 that contains (i.e., has integrated therewith or 
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within) at least a user interface 160 (e.g., portions of which 
are integrated with the housing forming a part thereof), a 
processor 156, and a media drive 166. The user interface 160 
includes a keyboard 162 and a screen 161 which are integral 
with the housing 10, although they may also be detachable. 
0085 FIG. 8B shows one embodiment of an illustrative 
operational flowchart of a cutting system such as that shown 
in FIG. 8A. As shown in FIG. 8B, the user feeds a sheet of 
paper 14 into the cutting system 150 through a paper 
input/output opening in the housing 154 of the cutting 
system 150 (block 250). The cutting system 150 accepts the 
paper (block 251) and the processing apparatus 156 registers 
the size of the paper (block 252). 
0086) The processing apparatus 156 (e.g., positioned 
within the housing 154) then accesses the information 
storage device 166 (block 253) (e.g., information stored in 
memory contained in the housing or information stored on 
a separate media device). The processing apparatus 156 then 
sends a request for input of information to the user interface 
(block 254). In one exemplary embodiment, the screen 161 
on the user interface displays the information request to the 
user (block 255) and the user enters the requested informa 
tion via the user interface (block 256). 
0087. The processing apparatus 156 registers the infor 
mation entered and sends the design with predefined cut 
lines to the user interface for display on the screen 161 
(block 257). The user then has the ability to move, size and 
rotate the design on the screen as desired. The user is then 
requested to accept the displayed design (block 258). If the 
user accepts the information as displayed and is ready to cut 
(block 259), the processor sends the information to the 
cutting apparatus 150 (block 260). The cutting apparatus 150 
then cuts the design (block 261) and ejects the paper 14 with 
the cut design (block 262). If the displayed design is not 
acceptable, then the user is requested to reenter information 
(block 263) via the user interface (block 255) or choose to 
eject the paper (block 262). 
0088. In the cutting of printed paper, the base paper color 

is often white and the printing can be the full range of colors. 
When the paper is cut with a sharp blade the color of the base 
paper (e.g., white) is sometimes undesirably visible. There 
fore, one may see the benefit of the integration of a slight 
compression mechanism Surrounding the blade (see FIG. 
10) or that travels slightly ahead of the blade (see FIG. 11) 
that would compress the edge of the paper at the cutting 
blade during the cutting operation to prevent the white paper 
fibers from showing. 
0089 FIG. 9 shows a housing 351 with a cutting blade 
350 that is typical of what is conventionally used in the vinyl 
sign industry. The housing 351 rides directly on top of the 
vinyl film 352 to be cut. 
0090 FIG. 10 shows a modification to a typical cutting 
blade 360 whereby the blade housing 361 extends down 
around the blade to act as a compression mechanism 362 for 
the paper 363, which is compressible. It is desirable to 
slightly compress the edges of the paper since printed paper 
usually has a white core. 
0091 FIG. 11 shows another embodiment of a cutting 
blade 370 with a compression mechanism 372 (e.g., a round 
mechanism). In this embodiment the cutting blade 370 and 
compression mechanism 372 are located in the same hous 
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ing 371 but are separate mechanisms. Further, in this 
embodiment the compression mechanism may be, but is not 
limited to, a small wheel that travels ahead of the cutting 
blade. The paper 373 is compressed by the compression 
mechanism and then cut by the blade. 
0092 FIG. 12 shows an independent compression 
mechanism 380. In this embodiment, the compression 
mechanism 380 is located in a separate housing 381 from the 
cutting mechanism. The paper 383 is compressed by the 
compression mechanism 380 independent of the cutting 
mechanism. In this embodiment, it would be possible to use, 
first, a compression operation and, second, a cutting opera 
tion with a method of registration for both operations so that 
misalignment would not occur. If the two operations were 
independent of each other but performed on the same 
apparatus, the apparatus could select the compression 
mechanism or cutting mechanism as desired in the same way 
plotters select colored pens. 
0093. The use of a separate compression mechanism 
would allow features to be embossed thus adding dimension 
to the image. For example, just as described with respect to 
cut lines, embossing lines may also be stored with fonts 
and/or shapes (e.g., non-geometric) shapes. In Such a man 
ner, an embossing signal may be generated by the processing 
apparatus for a graphical design created by a user. The 
embossing function may be used alone or in combination 
with the cutting feature. For example, a graphical design 
may be embossed using embossing lines associated with a 
shape, and thereafter, the embossed shape may be cut based 
on the cut lines for the predefined shape. Further, just as the 
cut lines are stored with the predefined fonts and shapes, the 
embossing lines may also be so associated therewith and 
stored for access by the processing apparatus. 
0094 All patents, patent documents, and references cited 
herein are incorporated in their entirety as if each were 
incorporated separately. This invention has been described 
with reference to illustrative embodiments and is not meant 
to be construed in a limiting sense. As described previously, 
one skilled in the art will recognize that other various 
illustrative applications may use the techniques as described 
herein. Various modifications of the illustrative embodi 
ments, as well as additional embodiments to the invention, 
will be apparent to persons skilled in the art upon reference 
to this description. 
What is claimed is: 

1. A method of cutting sheet material using a pattern 
cutting apparatus, the cutting apparatus comprising: 

a cutting mat comprising a base Substrate and an adhesive 
layer disposed on the base Substrate; 

a cutting blade; and 
a controller operatively connected to at least one of the 

cutting blade and cutting mat to move the cutting blade 
and cutting mat relative to one another to cut the sheet 
material, 
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the method comprising: 

adhering the sheet material to the adhesive layer of the 
cutting mat; 

driving at least one of the cutting blade and cutting mat to 
move the cutting blade and cutting mat relative to one 
another to cut the sheet material into a desired shape; 
and 

separating the cut sheet material from the adhesive layer 
while the adhesive layer remains disposed on the base 
Substrate. 

2. The method of claim 1, wherein driving at least one of 
the cutting blade and cutting mat to move the cutting blade 
and cutting mat relative to one another comprises: 

driving the cutting blade in the y- and Z-directions; and 

driving the cutting mat in the X-direction. 
3. A method of cutting sheet material using a pattern 

cutting apparatus, the cutting apparatus comprising: 

a sheet material assembly consisting essentially of 

(a) a sheet material to be cut, and 

(b) a base Substrate, and 

(c) an adhesive layer disposed on the base Substrate, the 
sheet material being adhered to the adhesive layer; 

a cutter, the cutter and sheet material assembly being 
movable relative to one another; and 

a controller operatively connected to at least one of the 
cutter and sheet material assembly to move the cutter 
and sheet material assembly relative to one another to 
cut the sheet material, 

the method comprising: 

driving at least one of the cutter and sheet material 
assembly to move the cutter and sheet material assem 
bly relative to one another to cut the sheet material into 
a desired shape; and 

separating the cut sheet material from the adhesive layer 
while the adhesive layer remains disposed on the base 
Substrate. 

4. The method of claim 3, wherein driving at least one of 
the cutter and sheet material assembly to move the cutter and 
sheet material assembly relative to one another comprises: 

driving the cutter in the y- and Z-directions; and 

driving the sheet material assembly in the X-direction. 
5. The method of claim 3, wherein the cutter comprises a 

cutting blade. 


