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ABSTRACT

A cutting system that includes a rotary blade cartridge that can be
interchangeably used with a variety of cutting tools is disclosed. The cartridge houses a
rotary blade assembly that is maintained in a secure and safe retracted state and that can
be activated when the cartridge is inserted into a cutting tool. Activating a plunger of any
of the cutting tools causes a piston of the rotary blade assembly to move the blade to an
operative cutting position protruding from an aperture provided in the cartridge housing.
Deactivating the plunger causes the blade to be return to its retracted and inoperative
position within the housing. Cutting tools of the invention include rail cutters such as a
primary workstation and a compact workstation, circle cutters, elliptical cutters, and
freeform cutters. Each cutting tool is capable of receiving a rotary blade cartridge.

Cartridges are freely interchangeable between the cutting tools.
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CUTTING SYSTEM HAVING AN
INTERCHANGABLE ROTARY BLADE CARTRIDGE

BACKGROUND OF THE INVENTION

[0001} Handling cutting blades presents a risk for injury. During various cutting
operations, blades must customarily be changed out, either because a blade has become
dull or because a different style of blade is desired to achieve a different effect. Often,
cutting tools require a specific blade size and type for the specific tool, requiring a user to

have a variety of extra blades and blade styles for each type of cutting tool.

[0002] What is needed is a safe and efficient way to remove, handle and transport
cutting blades for a cutting tool when not in use. What 1s also needed is a blade that is

interchangeable with a variety of types of cutting tools.

[0003] Various features and advantages of the present invention will be apparent
from the following descriptions which taken in conjunction with the accompanying

drawings, illustrate by way of example only, the principles of the invention.

SUMMARY OF THE INVENTION

[0004] The present invention provides a blade cartridge for interchangeable use 1n a
variety of rotary cutting tools and the combination of the blade cartridge with those tools.
The blade cartridge comprises a cartridge housing comprising a front cartridge housing
portion and a rear cartridge housing portion attached to the front cartridge housing. The
cartridge housing has a generally cylindrical shape defined by an arcuate sidewall, the
sidewall including a plunger receiving aperture disposed for receiving a blade activation
device and a blade deployment aperture sized to permit a rotary blade to protrude from
the cartridge housing when the blade activation device is inserted into the plunger

receiving aperture, wherein the cartridge housing further comprises means for mounting
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the blade cartridge into a cutting tool. The blade cartridge also comprises a rotary blade

assembly contained within the cartridge housing.

[0005] The rotary blade assembly comprises a piston assembly comprising a piston
and a spring. The piston has a first end aligned with the plunger receiving aperture of the
cartridge housing and an opposite second end for receiving the spring, the piston further
including a piston axle aperture located between the first end and the opposite second
end. The spring i1s mounted adjacent the second end so as to bias the first end of the
piston towards the plunger receiving aperture of the cartridge housing. The rotary blade
assembly further comprises a rotary blade having a central blade aperture therein for
rotatable mounting onto the piston assembly and an axle inserted through the central

blade aperture and the piston axle aperture to rotatably couple the blade to the piston

assembly.

[0006]  Other features and advantages of the present invention will be apparent from
the following more detailed description of the preferred embodiment, taken in
conjunction with the accompanying drawings which illustrate, by way of example, the

principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure la is a front view of a blade cartridge for use with a cutting system

according to an exemplary embodiment of the invention.

[0008] Figure 1b is a side view of a blade cartridge for use with a cutting system

according to an exemplary embodiment of the invention.

[0009] Figure Ic is a rear view of a blade cartridge for use with a cutting system

according to an exemplary embodiment of the invention.

[0010]  Figure 2 is an exploded perspective view of a blade cartridge for use with a

cutting system according to an exemplary embodiment of the invention.
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{0011} Figure 3 illustrates a rail cutter of a cutting tool for use with a blade cartridge

according to an exemplary embodiment of the invention.

[0012]  Figure 4 illustrates a cross-sectional view of the rail cutter of Figure 3 along

line 4-4.

[0013] Figures 5a and 5b further illustrate a rail cutter and blade cartridge for

insertion therein.

[0014]  Figure 6 illustrates a perspective view of a primary workstation for use with a

blade cartridge according to an exemplary embodiment of the invention.
[0015]  Figure 7 illustrates an exploded perspective view of a primary workstation.

[0016] Figure 8 illustrates an exploded view of a rail cap as found on the primary

workstation according to an exemplary embodiment of the invention.

[0017]  Figure 9 illustrates a perspective view of a compact workstation for use with a

blade cartridge according to another exemplary embodiment of the invention.

[0018]  Figures 10a and 10b illustrate side views of a circle cutter for use with a blade

cartridge according to yet another exemplary embodiment of the invention.

[0019]  Figure 11 illustrates an exploded perspective view of the circle cutter of

Figures 10a and 10b.

[0020]  Figure 12 illustrates a freeform cutter for use with a blade cartridge according

to still another exemplary embodiment of the invention.

[0021]  Figure 13 is a cross-sectional view of the cutting region of the workstation

illustrated in Figures 6 and 7.

[0022]  Figure 14 illustrates various cutting patterns produced by the rotary blades of

the preset invention.
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10023) Where like parts are shown in more than one figure, like reference numbers

are maintained for ease of reference.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0024] Exemplary embodiments of a cutting system having interchangeable rotary
blade cartridges are disclosed. The cutting system may include a blade cartridge alone, or
the blade cartridge in combination with one or more of the following cutting tools, each
of which are described in more detail herein: a primary workstation, a compact
workstation, a circle cutter, and a freeform cutter. Each cutting tool is capable of
receiving at least one rotary blade cartridge, and the cartridge may be freely interchanged
between the tools. The cartridge keeps a rotary blade housed in a retracted state, except
when the cartridge is inserted into one of the tools of the cutting system, at which point
the cartridge is locked into place in the cutting tool. Upon activation by a user, the tool
activates the cartridge to move the blade assembly to an operative cutting position
wherein the rotary blade protrudes from the housing and is exposed for cutting
operations. The cartridge housing may be of any shape and size to house a retractable
rotary blade assembly and permit blade protrusion upon activation, and 1s not limited to

the cylindrical embodiment shown.

[0025]  Referring now to Figures la-lc, a blade cartridge 10 for use in a cutting tool
of a cutting system is illustrated. A rotary blade 12 is contained within a cartridge
housing 11 in a retracted position. In this manner, the cartridge 10 and thus the rotary
blade 12 associated with it can be interchanged between cutting tools in a sate manner
without exposing a user to the peripheral cutting edge of the rotary blade. Likewise,
when a user is ready to use a cutting tool, the blade cartridge 10 can be inserted into the
cutting tool and the blade cartridge 10 activated to extend the blade 12 through a blade
deployment aperture 17 of the cartridge housing 11, without the user needing to touch the

blade 12. In this manner, the invention minimizes the risk of injury from an exposed

blade during storage and transport of blade cartridges 10 and cutting tools.
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[0026] Figure 2 illustrates an exploded view of the blade cartridge 10 to better
illustrate a preferred mechanism of how the rotary blade 12 is maintained in a default
retracted position and how the rotary blade 12 protrudes from the cartridge 10 into an

operative cutting position when installed in a cutting tool and activated by a user of the

tool.

[0027] As shown in Figures 1-2, the cartridge housing 11 includes a front cartridge
housing 14 and a rear cartridge housing 16. The front and rear cartridge housings 14, 16
may be made of metal, plastic, or any other rigid material, and can be connected by any
suitable mechanism. Preferably, the housings 14, 16 preferably are connected by a weld
joint using ultrasonic welding to form a uniform the assembled cartridge housing 11. The
front cartridge housing 14 includes a cartridge handle 15 or other similar device by which
a user may grip the cartridge 10 for insertion into a cutting tool. The rear cartridge
housing 16 may further include a rear cartridge housing plate 18 attached to the rear
cartridge housing 16 by one or more fasteners 20. The front and rear cartridge housings
14, 16 surround one or more rotary blades 12. For example, two blades may mounted in

tandem to produce a double cutting edge that may be desirable for creating unusual cut

patterns.

[(0028] The rotary blade 12 can be designed or selected to produce any desired cutting
pattern. As shown in Figure 14, the rotary blade 12 would produce a pinking cut,

although any other style of cut, including, by way of example only, the patterns shown in
Figure 14, including straight, Victorian, scallop, postage stamp, squiggle, perforated,

tiara, scoring, colonial, pinking, wave, short wave, and combinations thereof. The
desired cut pattern may be achieved using a rotary blade 12 having an appropnately
designed peripheral blade edge. Multiple cartridges 10, each having a different blade
style or blade combination, can be used interchangeably with the various aforementioned
cutting tools. In such an embodiment, the cartridge housing 11 may be color coded or
may include other 1dentifying characteristics to allow user to identify the blade's cutting

style without activating the cartridge. For example, blade styles and combinations may
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be marked somewhere on the cartridge 10 itself, for example, by including a description

or illustration of the cutting pattern. Additionally or alternatively, a portion of either or
both of the cartridge housing 11 or blade 12 may be color coded, such as by using a

distinguishing color on a portion of the front cartridge housing 14, for example.

10029] As shown in Figures 1-2, the blade cartridge 10 utilizes a piston system that is
part of a rotary blade assembly to enable the rotary blade 12 to extend or retract from the
blade deployment aperture 17 provided in an arcuate outer sidewall 13 of the assembled
housing 11. As illustrated, the blade deployment aperture 17 may be formed by a
removed sidewall portion of the front cartridge housing 14. The piston assembly includes
a piston 34 having a first end 35 aligned with a plunger receiving aperture 38 of the rear
cartridge housing 16, a second end 37 opposite the first end 35, the second end 37
adapted to receive a piston spring 32, and a piston aperture 39 located between the first
end 35 and the second end 37. The piston spring 32 is oriented so as to bias the piston 34
towards the plunger receiving aperture 38, and thereby urges the piston 34 to maintain the
rotary blade 12 attached thereto in a retracted position absent a force applied to the first
end 35 of the piston 34 to overcome the bias of the piston spring 32. Preferably, as
shown, a piston clamp 36 is provided to maintain the piston 34 in a desired orientation
and position within the cartridge housing 11. More preferably the piston clamp 36 1s
attached to the rear cartridge housing 16 by fasteners 20. In either embodiment, the piston
clamp 36 serves to maintain alignment of the first end 35 of the piston 34 with the

plunger receiving aperture 38, and to prevent the piston 34 from rotating.

[0030] An axle 22, such as a fastening pin, passes through a central blade aperture 21
of the rotary blade 12 and provides an axis about which the rotary blade 12 can rotate
during cutting operations. One or more hubs 24 may be provided on the axle 22 on either
side or both sides of the rotary blade 12 to maintain a desired space between the blade 12
and the cartridge housing 11 and to permit unimpeded rotation of the rotary blade 12. As
illustrated in Figure 2, the hub 24 has a non-circular protruding sidewall portion 23 that
corresponds to the shape of the central blade aperture 21 and which engages the blade 12
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and synchronizes the rotation of the hub 24 with the blade 12. The axle 22 is preferably
threaded so that a corresponding axle nut 41 holds the piston 34, rotary blade 12, and hub
24 together 1n a single rotary blade assembly, thereby minimizing or eliminating lateral
movement of the rotary blade along the length of the axle 22. Preferably, the piston

aperture 39 1s sized to receive at least a portion of the axle nut 41 to decrease the amount

of space needed to retain the rotary blade assembly within the cartridge housing 11.

[0031] To extend the rotary blade 12, a force is applied to the piston 34, such as via a
plunger or similar extension of a cutting tool that protrudes into the plunger receiving
aperture 38, the plunger receiving aperture 38 in substantial registration with the first end
35 of the piston 34. When a sufficient force is applied to overcome the resistance of the
piston spring 32, the plunger causes the piston 34 to descend, compressing the piston
spring 32 against an interior sidewall of the rear cartridge housing 16. In a corresponding

manner, this causes the rotary blade 12 to descend from the cartridge 10, exposing the

blade 12 for use 1n cutting operations.

0032] Preferably, the plunger is part of and/or actuated by a cutting tool designed to
receive the cartridge 10. Thus, unless a person causes the blade 12 to descend by
applying a force to the piston 34 through the plunger receiving aperture 38 other than
while seated in the cutting tool, the blade 12 remains biased in a retracted position and

can safely be carried, stored or handled, such as during interchange between cutting tools.

10033] The preferred manner in which the cartridge 10 is inserted into a cutting tool
and the mechanism by which the plunger causes the blade 12 to descend is illustrated
with reference to Figures 3- 5b, which shows a rail cutter 50. The rail cutter 50 includes
a cutter body 56 and a rail guide 52 for lateral movement of the rail cutter 50 along a rail
to which the rail cutter 50 may be slidably mounted, the rail passing through a channel 54

formed in the rail guide 52. The rail cutter 50 includes a cartridge reception cavity 58 to

receive the blade cartridge 10.
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[0034] As shown in Figure 5a, a blade cartridge 10 is inserted into the cartridge
reception cavity 58 of the rail cutter 50. Preferably, the cartridge reception cavity 58 is
shaped and configured to receive the cartridge 10 such that the cartridge 10 can be
twisted or rotated into a locked position and so that the cartridge 10 can be rotated in an

opposite direction to unlock the cartridge 10 and remove it from the rail cutter 50.

[0035] Figure 5b shows a rail cutter 50 mounted on a rail for use with a cutting tool,
showing the blade cartridge 10 rotated into its locked position. Preferably, the twist and
lock feature is accomplished using one or more slots 43 formed in the sidewall of the
front cartridge housing 14 of the blade cartridge 10, as best seen in Figure 2, and one or
more corresponding tabs 45 on the rail cutter 50, the tab(s) 45 extending into the cartridge
reception cavity 58. When the blade cartridge 10 is axially rotated within the cartridge
reception cavity 38, the slot 43 engages the tab 45 and retains the blade cartridge 10 in a
locked position. While described with respect to a tab and slot, it should be appreciated
that any structure for removably restraining the blade cartridge 10 within the cartridge
reception cavity 58 could be used, such as a friction fit or opposing threads, or any

combination thereof, by way of example only.

[0036] The cutter body 56 includes a plunger 57, which may be integral with the
cutter body 56, as better seen In Figure 4. The plunger 57 is positioned such that it is in
substantial registration with the plunger receiving aperture 38 in the cartridge housing 11
when the cartridge 10 1s in the locked position in the rail cutter 50. Referring again to
Figure 3, when a downward force is applied to the rail cutter 50, typically by pressing
down on the cutter body 56, the plunger 57 extends in the direction of applied force, in
this case downward, into the cartridge reception cavity 58. The plunger 57 thus causes
the piston 34 to descend and the blade 12 attached to the piston 34 via the axle 22 and
axle nut 41 also moves in the direction of applied force to protrude from the cartridge

housing 11. The rotary blade 12 can still rotate freely about its axis on the axle 22.

[0037]  The rail cutter 50 is preferably spring loaded, with springs (not shown)

inserted into one or more spring tubes 53 formed in the rail guide 52 that bias the cutter
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body 56 away from the rail guide 52. When a downward force is applied to the cutter
body 56, the springs are depressed and the plunger 57 descends through the plunger
receiving aperture 38 to deploy the rotary blade 12 as described above. When the force is
removed, the springs urge the cutter body 56 away from the rail guide 52, and the plunger
57 retreats from the plunger receiving aperture 38 of the blade cartridge 10. Thus, even

when a cartridge 10 is in the rail cutter 50, the blade 12 may remain biased in the

retracted position until an external force is applied.

[0038] The rail cutter 50 can be used in combination with a primary workstation 100
as shown 1n Figure 6. The rail cutter 50 is mounted on a rail 110 that extends the width
of the primary workstation 100. The rail 110 is mounted over a workstation base 120 that
includes a cutting region 126 and a workstation frame 124. The workstation frame 124
has an elongated workstation frame channel 130 on opposite sides of the workstation base
120. The rail 110 has a rail cap assembly 115 on each end of the rail 110, a portion of

each rail cap assembly 115 fitting in the workstation frame channels 130.

[0039] As shown 1n more detail in Figure 8, the rail cap assembly 115 includes a rail
cap body 117 that attaches to the rail 110 and also includes a rail cap wheel carriage 119.
Wheels 116 are attached to the wheel carriage 119 to permit the rail 110 to travel more

easily within the workstation frame channels 130.

[0040] As better seen in Figure 13, the cutting region 126 includes a cutting surface
127 and a support 129 substantially underlying the cutting surface 127. The cutting
surface 127 can be any material, but is preferably resilient to repeated cutting without
dulling the blade. A typical cutting surface 127 is made from self-healing materials as
are known in the art. The support 129 is a substantially flat, rigid, and preferably
magnetic material. By “magnetic material” 1s meant both a material that is a magnet and
materials that are attracted to a magnet including, for example, iron and  ferrous alloys,
as well as magnetic alloys. In this manner, a workpiece can be held in place on the
cutting surface during cutting operations by placing one or more magnets (not shown) on

the workpiece (not shown). The magnetic attraction between the support 129 and the
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magnets placed over the cutting surface 127 should be strong enough to prevent

unwanted sliding or moving of the workpiece.

[0041] Referning again to Figure 6, preferably the rail 110, including the rail cutter 50
slidably mounted thereon, is removable from the workstation base 120, as shown in
Figure 6, for example, by an enlarged opening at one end of each of the workstation
frame channels 130. The rail cap assembly 115 may include a lock or brake to keep the
rail at a desired position in the channel 130. Alternatively, or in combination, the
workstation base 120 may have a home position for the rail 110 that uses a friction fit or

other similar locking mechanism to retain the rail 110 at the home position.

[0042] The workstation base 124 may also include a handle 145, as better seen in the
exploded view of the primary workstation 100 shown in Figure 7. The handle 145 can be
extended from the workstation frame 124 in a telescoping manner for easier portability of
the primary workstation 100. The workstation frame 124 is typically injection molded
using a suitable polymeric material and may be constructed to include one or more
depressions in the frame to create magnet receptacles 155 sized to receive magnets for
use with the magnetic support 129 of the cutting region 126. Cartridge receptacles 150
may also be incorporated into the workstation frame 124. The cartridge receptacles 150
are sized to receive and hold extra blade cartridges 10, and are preferably configured so
that the blade cartridges 10 can be locked by inserting and rotating them in the cartridge
receptacle 150 and securely retain the cartridges 10 when not in use, in a manner similar
to that described for locking the cartridge in the rail cutter 50. Magnets and blade
cartridges 10 may further be retained in the workstation frame 124 by the use of one or

more covers 152 placed over the receptacles 150, 155.

[0043] In some cases, it may be desirable to make square cuts to a workpiece. To
assist with this aspect of cutting operations, a T-square attachment 140 may be provided

that can be attached to the rail 110, preferably by placing the T-square attachment 140

over one of the rail cap assemblies 115.

10
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[0044] Another cutting tool with which the blade cartridges 10 can be used
interchangeably as part of the cutting system of the present invention includes a compact
workstation 200, as shown in Figure 9. The compact workstation 200 has a compact
workstation base 220 that receives a rail 110 having a rail cutter 50 slidably mounted
thereon. It will be appreciated that the rail 110 for the compact workstation 200 may be
interchangeable with the primary workstation 100. It will further be appreciated that
even 1if the rail 110 1s not interchangeable, the blade cartridges 10 are interchangeable.
The compact workstation base 220 includes recesses 230 for receiving the rail cap
assemblies 115 and which hold the rail 110 i1n place during cutting operations on a
workpiece. Unlike the primary workstation 100, the recesses 230 of the compact
workstation 200 are typically not elongated channels, and thus do not permit the rail 110
to traverse over the workpiece. The base 220 may further include one or more cartridge
receptacles 150 as previously described with respect to the primary workstation 100 for

storing extra blade cartridges 10 when not in installed in the rail cutter 50.

[0045] The compact workstation base 220 may also include an extendable arm 225 to
provide a straight edge against which a workpiece may be abutted during cutting
operations. For example, the extendable arm 225 may be fixed to the base 220 by a pin
(not shown) on one end in a manner so that the arm 225 can be pivoted ninety degrees
from a home position to an extended position. Advantageously, the extendable arm 225
may be ruled to provide a convenient way for a user to measure a workpiece and

accomplish an accurate cut.

[0046] Yet another cutting tool that may be used with the blade cartridges is a circle
cutter 300 as shown in Figures 10a and 10b. The circle cutter 300 includes a base portion
320 and a cutter portion 350 connected to the base portion 320 by a radial arm 310. The
cutter portion 350 may be extended from, or retracted toward, the base portion 320 by
adjusting the radial arm 310. In this manner, circles of various sizes may be cut from a

workpiece when the base portion 320 is rotated about an axis.

11
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[0047]  As better seen in the exploded view shown in Figure 11, the cutter portion 350

includes a cartridge reception cavity 358, which is sized to receive the blade cartridge 10.
The blade cartridge 10 is interchangeable for use with the rail cutter 50 of the primary
workstation 100 and compact workstation 200. The cutter portion 350 includes a spring-
loaded plunger 357 that can be extended by depressing a top pin 352. When the plunger
357 1s in the extended position, it descends through the plunger receiving aperture 38 of
the blade cartridge 10, causing the blade 12 to deploy for cutting operations in a manner
as previously described. As illustrated, depressing the top pin 352 also causes a cutter
housing 359 intermediate the top pin 352 and the plunger 357 to move downward. The
cutter housing 359 includes an aperture 361 designed to engage a release button 354 on
the cutter portion 350, such that a portion of the release button 354 passes into the cutter
housing aperture 361, locking the blade 12 in a deployed position. After cutting
operations have been completed, the release button 354 may be depressed, causing it to
withdraw from the cutter housing aperture 361, resulting in the plunger 357 retreating
from the plunger receiving aperture 38 of the cartridge and consequently the rotary blade

12 retracts from its deployed position into the cartridge housing 11.

[0048]  The base portion 320 of the circle cutter 300 includes a post 322 that defines
an axis of rotation for the base portion 320. The base portion 320 also includes a
stationary foot 324 to which the post 322 is attached, at least a portion of the post being
threaded. The stationary foot 324 does not rotate, but permits the rest of the base portion
320 to rotate about its axis. The stationary foot 324 may include grips 326, such as
rubber grips, tacky grips, or suction cups by way of example only, on an outer surface of
the foot 324. The grips provide friction and may prevent slipping, such as when the
circle cutter 300 1s used on the cutting surface 127 of the primary workstation 100. The
stationary foot 324 may also include a magnet 328 for attraction to the magnetic support
129 of the primary workstation’s 100 cutting region 126. This also prevents slipping
when the circle cutter 300 is used in conjunction with the primary workstation 100. Thus,

the magnet 328 holds the circle cutter 300 firmly to the cutting surface, facilitating one

12
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handed operation of the circle cutter 300, for example, by using a knob 356 on the cutter

portion 350.

[0049]  The radial arm 310 can be adjusted to vary the distance between the cutter
portion 350 and the base portion 320. The base portion has a threaded cap 323 that
screws to the threaded post 322. Loosening the cap 323 from the post 322 allows the
radial arm 310, which is preferably ruled, to be adjusted to produce the desired radius for
the circle to be cut from the workpiece. When the desired position 1s achieved, the cap
323 is tightened on the threaded post 322 by screwing the cap 323 in the opposite

direction, thereby applying pressure to the radial arm 310 to hold 1t in place.

[0050] Still another cutting tool that can be used with the interchangeable blade
cartridges 10 as part of a cutting system is a frechand or freeform cutter 400 that can be
used to cut any desired shape. As shown in the exploded view of Figure 12, the freeform
cutter 400 includes a cutter portion 450, having a cartridge reception cavity 458, and a
handle portion 410. A plunger 457 1s actuated by a spring loaded lever 420. A thumb tab
430, when depressed, causes the plunger 457 at one end 421 of the lever 420 to descend
into the plunger receiving aperture 38, while the opposite end 423 of the lever 420

compresses a lever spring 4235.

[0051]  Preferably, the plunger end 421 of the lever 420 locks into place as 1t descends
to retain the rotary blade 12 in an extended position for use in cutting operations. When
the user is finished using the freeform cutter 400 and wants to retract the blade 12,

depressing a release button 454 releases the lever 420 from its locked position and the
lever spring 425 decompresses. The lever spring 425 urges the plunger 457 upward, thus

allowing the blade 12 to return its retracted position, as urged by the bias of the piston

spring 32 in the blade cartridge 10.

[0052] The handle portion 410 of the freeform cutter 400 1s preterably slightly curved

to provide a contoured, ergonomic grip, thereby reducing stress and fatigue of the user’s

hand.

13
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[0053] The figures attached hereto further illustrate various features and

embodiments of cutting tools and blade cartridges that are within the scope of the present

invention.

[0054] While the invention has been described with reference to a preferred
embodiment, it will be understood by those skilled in the art that various changes may be
made and equivalents may be substituted for elements thereof without departing from the
scope of the invention. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the invention without departing from
the essential scope thereof. Therefore, it 1s intended that the invention not be limited to

the particular embodiments disclosed as the best mode contemplated for carrying out this

invention.

14
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CLAIMS

We claim:

1. A blade cartridge for use in a rotary cutting tool, the blade cartridge comprising;

a cartridge housing comprising a front cartridge housing portion and a
rear cartridge housing portion attached to the front cartridge housing, the
cartridge housing defined by a sidewall, the sidewall including a receiving
aperture disposed for receiving a blade activation device and a blade
deployment aperture sized to permit a rotary blade to protrude from the
cartridge housing when the blade activation device is inserted into the
receiving aperture, wherein the cartridge housing further comprises means for
mounting the blade cartridge into the cutting tool; and

a rotary blade assembly contained within the cartridge housing, the rotary
blade assembly comprising:

a piston assembly comprising a piston and a spring, the piston
having a first end aligned with the receiving aperture of the cartridge
housing and an opposite second end for receiving the spring, the
piston further including a piston axle aperture located between the first
end and the opposite second end, the spring mounted so as to bias the
first end of the piston towards the receiving aperture of the cartridge
housing;

a rotary blade having a central blade aperture therein for rotatable

mounting onto the piston assembly; and
an axle inserted through the central blade aperture and the piston

axle aperture to rotatably couple the blade to the piston assembly.

2. The blade cartridge of claim 1, wherein the blade cartridge further comprises a piston

clamp configured to maintain the piston in a desired orientation within the cartridge

housing.

15
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3. The blade cartridge of claim 2, wherein the piston clamp surrounds a portion of the

piston between the first end and the piston axle aperture, and wherein the piston

clamp is fixedly mounted to the rear cartridge housing portion.

4. The blade cartridge of claim 3, wherein the rear cartridge housing portion further
includes a rear cartridge housing plate attached to the rear cartridge housing portion

by a fastener, wherein the fastener engages the piston clamp.

5. The blade cartridge of claim 1, wherein the means for mounting the blade cartridge

into a cutting tool comprises friction fittings, slots, tabs, threads and combinations

thereof.

6. The blade cartridge of claim 5, wherein the means for mounting the cartridge into a
cutting tool comprise at least one slot provided on the cartridge housing, the slot

disposed so as to permit a user to engage the slot to a corresponding tab provided on a

cutting tool.

7. The blade cartridge of claim 1, wherein the rotary blade includes an outer peripheral
edge shaped so as to produce a predetermined cutting pattern upon rotation of the
blade against a surfaced to be cut, the cutting pattern selected from the group
consisting of straight, victorian, scallop, postage stamp, squiggle, perforated, tiara,

scoring, colonial, pinking, wave, short wave, and combinations thereof.

8. The blade cartridge of claim 1, wherein the rotary blade assembly further comprises a
hub axially mounted on the axle for maintaining a desired spacing between the blade

and the cartridge housing.

9. The blade cartridge of claim 8, wherein the hub is substantially cylindrical and
includes a non-circular protruding sidewall portion that mates with the central blade

aperture for positively engaging the rotary blade and synchronizing the rotation of the
hub with the rotary blade.

16



10.

11.

12.

13.

14.

CA 02541921 2006-04-05

The blade cartridge of claim 8, wherein the axle has a threaded end, and wherein the

rotary blade assembly further comprises an axle nut attached to the threaded end of

the axle, wherein the rotary blade is intermediate the hub and the axle nut.

The blade cartridge of claim 1 assembled to the cutting tool, wherein the cutting tool
further comprises:
blade activation means in substantial registration with the receiving
aperture of the cartridge housing, and
means for receiving the blade cartridge, wherein the means for receiving

the blade cartridge corresponds to the means for mounting the blade cartridge.

The blade cartridge and cutting tool combination of claim 11, wherein the means for
mounting the blade cartridge into the cutting tool is selected from the group
consisting of friction fittings, slots, tabs, threads or combinations thereof, and wherein

the means for receiving the blade cartridge correspond to the means for mounting the

blade cartridge.

The blade cartridge and cutting tool combination of claim 11, wherein the cutting tool

is selected from the group consisting of a freeform cutter, a rail cutter, and a circle

cufter.

The blade cartridge of claim 13 assembled to the cutting tool, wherein the cutting tool
is a freeform cutter tool, wherein the freeform cutter tool further comprises:
a cutter portion having cartridge receiving means including a cartridge
reception cavity,
a handle portion connected to the cutter portion; and
blade activation means comprising a plunger connected to a plunger
activating means, the plunger activating means configured to cause the
plunger to protrude into the receiving aperture of the cartridge housing when

the blade cartridge is positioned in the cartridge reception cavity of the

freeform cutter tool.
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15. The blade cartridge and freeform cutter tool of claim 14, wherein the plunger

activating means comprise a spring loaded lever pivotally mounted within the handle
portion of the freeform cutter tool, the lever having a plunger end located adjacent the
cartridge reception cavity and a second end opposite the plunger end, the second end

connected to a spring to bias the lever to an inactive position.

16. The blade cartridge of claim of 13 assembled to the cutting tool, wherein the cutting
tool is a rail cutter tool, wherein the rail cutter tool further comprises:
a cutter body comprising:

cartridge receiving means including a cartridge reception cavity;

and
blade activation means including a plunger, wherein the plunger
is in substantial registration with the receiving aperture of the cartridge
housing when the blade cartridge is positioned within the cartridge
reception cavity; and
a rail guide, the rail guide having a channel for slidably mounting the rail

guide on a rail to permit lateral movement of the rail cutter thereon.

17. The blade cartridge and rail cutter combination of claim 16, wherein the rail cutter
includes one or more rail cutter springs inserted into corresponding rail cutter spring
tubes on the rail guide such that the rail cutter springs bias the rail cutter body
opposite the piston spring of the blade cartridge in the absence of an external force

applied to the rail cutter.

18. The blade cartridge and rail cutter combination of claim 16, wherein the rail cutter is
slidably mounted on a rail attached to a workstation, the workstation further
comprising:

a workstation base comprising a frame portion and a cutting region,
wherein the cutting region includes a cutting surface overlying a substantially

rigid magnetic support, wherein the rail is movably positioned over at least a

portion of the cutting region.
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19. The blade cartridge of claim 13 assembled to the cutting tool, wherein the cutting tool
is a circle cutter tool, wherein the circle cutter tool further comprises:

a base portion, the base portion providing an axis of rotation about which

an attached cutter portion can be rotated; and

a cutter portion attached to the base portion by an adjustable radial arm
such that the distance of the cutter portion from the base portion may be
selectively modified, the cutter portion including a cartridge reception cavity

for receiving the blade cartridge.

20. The blade cartridge and circle cutter combination of claim 19, wherein the cutter
portion includes a spring-loaded plunger that can be extended into the receiving
aperture of the blade cartridge to activate the piston and thereby deploy the rotary
blade, and wherein the base portion includes a stationary foot including means for
maintaining the foot in a desired location on a cutting surface, the means selected
from the group consisting of rubber grips, tacky grips, magnets, suction cups, and

combinations thereof.

19



CA 02541921 2006-04-05




CA 02541921 2006-04-05

2/3‘5‘

F‘_i Su.re. 2.









CA 02541921 2006-04-05

S"/;s-

&




CA 02541921 2006-04-05

GfI5




CA 02541921 2006-04-05 |




CA 02541921 2006-04-05

Z51




CA 02541921 2006-04-05

=2




CA 02541921 2006-04-05

\O /15




CA 02541921 2006-04-05




CA 02541921 2006-04-05




CA 02541921 2006-04-05




CA 02541921 2006-04-05

|7 6

(277




CA 02541921 2006-04-05

s /15

Colonial
Victoria
Sgquiggle

Scallop

Tiara

Short—wave
pinking

straight

scoring

perforating4+———————-

wave ———TTTT

Stamp =y AN

bg- 14






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - abstract drawing

