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VARIABLE CLUTCH MECHANISM AND CORRECTION TAPE DISPENSER

WITH VARIABLE CLUTCH MECHANISM

FIELD OF THE DISCLOSURE

[0001] The present disclosure is directed to clutch mechanisms and, more

particularly, to correction tape dispensers having clutch mechanisms.

BACKGROUND

[0002] Correction tape dispensers can be used to cover mistakes made on a
substrate, such as a sheet of paper, including writing or typing errors. Ina
common example, a correction tape dispenser includes a housing inside which a
supply reel and a take-up reel are disposed. A carrier ribbon has a first end
wound about the supply reel and a second end wound about a take-up reel. One
side of the carrier ribbon is coated with a corrective coating that is used to cover a
mistake on a substrate. Some known correction tape dispensers exist, which
have supply and take-up reels that rotate about a common axis with the supply

reel being coupled to drive the take-up reel through a clutch mechanism.

[0003] An applicator tip having a platform with a front edge is attached to the
housing with the front edge being outside the housing. The applicator tip assists

in the transfer of the corrective coating from the carrier ribbon to the paper.

[0004] The housing can be held in a consumer’s hand during use. In passing
from the supply reel to the take-up reel, the carrier ribbon is directed to the
applicator tip, across the platform, around the front edge, and back to the take-up

reel. The front edge of the applicator tip creates a sharp bend in the ribbon to
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assist in releasing the corrective coating from the ribbon. The front edge presses
the carrier ribbon against the surface of a sheet of paper or other substrate in
order to transfer the corrective coating from the carrier ribbon onto the paper so as

to cover a mistake made thereon and to facilitate the correction of the mistake.

[0005] As the front edge is moved across the paper, carrier ribbon with a fresh
corrective coating is drawn from the supply reel while the take-up reel is driven to
wind up the carrier ribbon which has passed over the front edge and hence from
which the corrective coating has been removed. Thus, a straight continuous strip
of corrective coating is laid down on the paper surface until the forward movement

of the applicator tip is stopped and the tip is lifted away from the paper.

[0006] With such correction tape dispensers, it is well known that the pulling
force required to apply the correction tape to the substrate grows steadily
throughout the life of the product while the torque required to draw the correction
tape off of the supply reel remains substantially constant. The torque equals the
pulling force multiplied by the radius of the correction tape stored on the supply
reel. Itis intuitive that the radius of the supply reel decreases as the supply of
correction tape decreases. Therefore, to maintain a constant torque, the pulling
force applied to the correction tape must be increased to offset the decrease in

the radius of tape.
SUMMARY
[0007] The disclosed variable clutch mechanism advantageously regulates the

amount of user effort required to move a supply of tape from a supply reel to a

take-up reel of a tape transfer product, for example, while also facilitating the
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matching of the rotational speeds of the supply and take up reels throughout the
lifetime of the tape transfer product, which in turn provides a more user friendly

experience.

[0008] One aspect of the present disclosure provides a clutch mechanism
including a first reel, a second reel, a biasing element and a friction element. The
first reel is rotatably disposed on a first shaft. The second reel is rotatably
disposed on a second shaft. The biasing element is disposed between the first
reel and the first shaft such that the first reel is movable in a radial direction
relative to the first shaft between a first position and at least a second position and
the biasing element biases the first reel into the first position. The friction element
is carried by the second reel and contacts a surface of the first reel such that the
friction element generates a first frictional force between the first reel and the
second reel when the first reel is in the first position and a second frictional force
between the first reel and the second reel when the first reel is in the second

position.

[0009] Another aspect of the present disclosure provides a tape dispenser
including a housing, an applicator head, a first reel, a second reel, a biasing
element, and a friction member. The applicator head is carried by the housing.
The first reel is rotatably disposed on a first shaft within the housing. The second
reel is rotatably disposed on a second shaft within the housing. The biasing
element is disposed between the first reel and the first shaft such that the first reel
is movable in a radial direction relative to the first shaft between a first position

and at least a second position and the biasing element biases the supply reel into
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the first position. The friction element is carried by the second reel and contacts a
surface of the first reel such that the friction element generates a first frictional
force between the first reel and the second reel when the first reel is in the first
position and a second frictional force between the first reel and the second reel

when the first reel is in the second position.

[0010] Yet another aspect of the present disclosure provides a correction tape
dispenser including a housing, a supply reel, a take-up reel, a carrier ribbon, a
biasing element, and an o-ring. The housing carries an applicator head, a supply
shaft, and a take-up shaft that is spaced from and parallel to the supply shaft. The
supply reel is rotatably disposed on the supply shaft and defines a drive surface.
The take-up reel is rotatably disposed on the take-up shaft adjacent to the supply
reel. The carrier ribbon carries a supply of correction tape and extends from the
supply reel, around the applicator head, and to the take-up reel. The biasing
element is carried by the supply reel and disposed concentrically about the supply
shaft at a location between the supply reel and the supply shaft. Moreover, the
biasing element is rotatably disposed on the supply shaft and deformable to
facilitate movement of the supply reel in a radial direction relative to the supply
shaft between a first position and at least a second position and wherein the
biasing element biases the supply reel into the first position. The o-ring is carried
by and disposed concentrically about the take-up reel. Moreover, the o-ring
contacts the drive surface of the supply reel such that the o-ring occupies a first
state of compression generating a first frictional force between the supply reel and

the take-up reel when the supply reel is in the first position, and a second state of
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compression generating a second frictional force between the supply reel and the

take-up reel when the supply reel is in the second position.

[0011] A still further aspect of the present disclosure provides a clutch
mechanism including a first reel, a second reel, and a friction element. The first
reel is rotatably disposed on a first shaft. The second reel is rotatably disposed on
a second shaft, and is spaced from and disposed parallel to the first shaft. The
friction element is carried by and disposed concentrically about the second reel
such that at least a portion of the friction element is disposed between and in
contact with the first reel and the second reel to generate a frictional force

therebetween.

[0012] A still yet further aspect of the present disclosure provides a tape
dispenser including a housing, an applicator head, a supply reel, a take-up reel,
and a friction element. The housing supports a supply shaft and a take-up shaft
that is spaced from and parallel to the supply shaft. The applicator head is carried
by the housing. The supply reel is rotatably disposed on the supply shaft within
the housing and adapted to carry a supply of tape including a carrier ribbon
carrying a marking tape adapted to be applied to a substrate by the applicator
head. The take-up reel is rotatably disposed on the take-up shaft within the
housing. The take-up reel is for collecting the carrier ribbon after the marking tape
is applied to the substrate. The friction element is carried by and disposed
concentrically about the take-up reelsuch that at least a portion of the friction
element is disposed between the supply reel and the take-up reel to generate a

frictional force therebetween.



WO 2012/091767 PCT/US2011/052246

[0013] A still further aspect of the present disclosure provides a correction tape
dispenser including a housing, a supply reel, a take-up reel, a carrier ribbon, and
an o-ring. The housing carries an applicator head, a supply shaft, and a take-up
shaft that is spaced from and disposed parallel to the supply shaft. The supply
reel is rotatably disposed on the supply shaft and defining a drive surface. The
take-up reel is rotatably disposed on the take-up shaft adjacent to the supply reel.
At least a portion of the carrier ribbon carries a supply of correction tape, and the
carrier ribbon extending from the supply reel, around the applicator head, and to
the take-up reel. The o-ring is carried by and disposed concentrically about the
take-up reel. At least a portion of the o-ring is disposed between and in contact
with the take-up reel and the drive surface of the supply reel such that the o-ring

generates a frictional force between the supply reel and the take-up reel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 is a side cross-sectional view of a correction tape dispenser
including a variable clutch mechanism and constructed in accordance with the

principles of the present disclosure;

[0015] Fig. 2 is a top cross-sectional view of the correction tape dispenser of

Fig. 1;

[0016] Fig. 3 is an exploded perspective view of the correction tape dispenser

of Figs. 1 and 2;
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[0017] Figs. 4A-4C are schematic side views of one embodiment of the variable
clutch mechanism of the correction tape dispenser of Figs. 1-3 in various states of

operation;

[0018] Fig. 5 is a side cross-sectional view of a correction tape dispenser
including an alternative embodiment of a variable clutch mechanism constructed

in accordance with the principles of the present disclosure; and

[0019] Fig. 6 is a side cross-sectional view of a correction tape dispenser
including another alternative embodiment of a variable clutch mechanism

constructed in accordance with the principles of the present disclosure.
DETAILED DESCRIPTION

[0020] The present disclosure is directed to a variable clutch mechanism and a
correction tape dispenser including a variable clutch mechanism to help ensure
consistent application of the correction tape. The variable clutch mechanism
described herein is not limited to being used in a correction tape dispenser, but
rather, could foreseeably be used in any other device that might benefit from its
functional aspects including but not limited to other transfer tape mechanisms
such as mechanisms for transferring fluorescent “highlighter” type tapes or
double-sided adhesive tapes, for example. The disclosed variable clutch
mechanism advantageously reduces the difference in pulling force required to
apply the correction tape throughout the lifetime of the product, and preferably
facilitates the use of substantially the same pulling force to apply the correction (or
other) tape to the substrate throughout the lifetime of the product, thereby making

the device easier to use and more consistent over the lifetime of the product.
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Additionally, the variable clutch mechanism automatically adjusts the rate at which
the take-up reel rotates relative to the supply reel to ensure that the tape ribbon is
smoothly transferred from the supply reel such that the carrier ribbon is collected
by the take-up reel without generating too much or too little tension in the
correction tape ribbon and/or carrier ribbon, thereby avoiding operational

inconsistencies such as stretching, tearing and/or looping.

[0021] Figs. 1 and 2 depict one embodiment of a correction tape dispenser 10
constructed in accordance with the principles of the present disclosure and
including a variable clutch mechanism 100 (represented schematically in Figs. 4A-
4C). In general, the correction tape dispenser 10 includes a housing 12, a supply
reel 14, a take-up reel 16, an applicator head 18, and a supply of correction tape
ribbon 20. In the depicted form, the supply reel 14 is disposed between the take-
up reel 16 and the applicator head 18 such that the take-up reel 16 is disposed
opposite the supply reel 14 from the applicator head 18. Said another way, the
supply reel 14 is disposed in closer proximity to the applicator head 18 than the
take-up reel 16 is, which is in contrast to similar conventionally designed
correction tape dispensers. The housing 12 includes a supply shaft 22a rotatably
supporting the supply reel 14, and a take-up shaft 22b rotatably supporting the
take-up reel 16. Additionally, as illustrated in Fig. 1, for example, the housing 12
includes a pair of guide posts 13a, 13b for guiding the correction tape 20 during
operation of the tape dispenser 10, as will be discussed. In the disclosed
embodiment, the supply and take-up shafts 22a, 22b are fixed in position relative
to the housing 12, spaced apart from each other, and substantially parallel to each

other, as illustrated.
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[0022] The housing 12 is generally conventional in that it can include a pair of
housing shells 12a, 12b (shown in Figs. 2 and 3), for example, snapped or
otherwise connected together to define a cavity that contains the other
components of the dispenser 10. The supply and take-up reels 14, 16 of the
present embodiment of the correction tape dispenser 10 generally include
cylinders or cylindrically-shaped members, that are disposed on the supply and
take-up shafts 22a, 22b, respectively, for rotational displacement. The applicator
head 18 can resemble any conventional applicator head secured to the housing
12 and including an application edge 24. The correction tape ribbon 20 comprises
a length of carrier ribbon 20a and a length of correction tape 20b bonded to the
carrier ribbon 20a. The correction tape ribbon 20 extends from the supply reel 14,
between the guide posts 13a, 13b, around the application edge 24 of the
applicator head 18, back between the guide posts 13a, 13b, over any remaining
supply of correction tape ribbon 20 carried by the supply reel 14, and to the take-

up reel 16.

[0023] During operation, a user presses the application edge 24 of the
applicator head 18 against a substrate such as a piece of paper, for example, and
moves the correction tape dispenser 10 in a direction away from the applicator
head 18. The correction tape 20b carried by the carrier ribbon 20a is formulated
to adhere to the substrate. Therefore, the foregoing movement of the correction
tape dispenser 10 applies or translates into a pulling force F, as shown in Fig. 1,
which draws the correction tape ribbon 20 from the supply reel 14. This
movement causes dispensation of the correction tape ribbon 20 from the housing

12 for application of the correction tape 20b such that it separates from the carrier
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ribbon 20a and adheres to the substrate. The spent carrier ribbon 20a is then

collected on the take-up reel 16.

[0024] As discussed above, the pulling force F required to draw the correction
tape ribbon 20 off of the supply reel 14 grows steadily throughout the life of the
product. The pulling forces F grows because the torque required to draw the
correction tape ribbon 20 off of the supply reel 14 remains substantially constant
while the radius R of the correction tape ribbon 20 on the supply reel 14
decreases. A substantially constant torque is maintained such that the correction
tape ribbon 20 may be drawn off of the supply reel 14 in a consistent manner.
Thus, the user of conventional correction tape dispensers must apply a greater
pulling force F to the correction tape ribbon 20 as the supply of correction tape
ribbon 20 on the supply reel 14 begins to diminish. The correction tape dispenser
10 of the disclosed embodiment, however, includes the variable clutch mechanism
100 to reduce the negative consequences of this phenomena, as will be

described.

[0025] Fig. 3 illustrates the correction tape dispenser of Figs. 1 and 2 in
exploded perspective view, including the variable clutch mechanism 100. The
variable clutch mechanism 100 includes the supply reel 14, the take-up reel 16, a
biasing element 102, and a friction element 104. Each of these components can
be constructed of a plastic material, a metal material, a composite material, or any

other material suitable for the intended purpose.

[0026] The supply reel 14 includes a supply cylinder 106 and a drive wheel

108. The supply cylinder 106 constitutes a hollow cylinder defining an outer

10
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surface 106a and an inner surface 106b. The drive wheel 108 includes a drive rim
109 and a plurality of spokes 110. The drive rim 109 has a diameter greater than
a diameter of the supply cylinder 106 and, as such, the spokes 110 extend radially
inward from the drive rim 109 and are connected to the outer surface 106a of the
supply cylinder 106 adjacent to an axial end of the supply cylinder 106. As such,
the supply cylinder 106 and the drive wheel 108 are illustrated as a unitary
component. While the drive wheel 108 has been described as including the rim
109 and the spokes 110, in alternative embodiments, the drive wheel 108 can
include a solid disk-shaped structure, or any other structure suitable for the
intended purpose. As mentioned, the supply cylinder 106 of the drive wheel 108
is hollow and defines the outer surface 106a and the inner surface 106b. The
outer surface 106a of the supply cylinder 106 is adapted to support the supply of
correction tape 20, as illustrated in Figs. 1 and 2. The inner surface 106b of the
supply cylinder 106 is adapted to accommodate the biasing element 102, which
receives the supply shaft 22a and in turn supports the supply reel 14 on the

supply shaft 22a of the housing 12.

[0027] For example, as shown in Figs. 1 and 2, the biasing element 102 is
adapted to be rotatably disposed on the supply shaft 22a at a location radially
between the supply reel 14 and the supply shaft 22a. Generally, the biasing
element 102 includes an elastic member such as a spring, for example, for
facilitating movement of the supply reel 14 in a radial direction relative to the
supply shaft 22a during operation of the correction tape dispenser 10, as will be
described. In one embodiment, the biasing element 102 has a stiffness in a range

of approximately 5 N/mm to approximately 100 N/mm. In the disclosed

11
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embodiment, the biasing element 102 includes what can be referred to as a radial
spring having a hub 112 and a plurality of flexible fingers 114. The hub 112
includes a cylindrical member defining an outer surface 112a and an inner surface
112b. The inner surface 112b of the hub 112 is adapted to reside in direct contact
with the supply shaft 22a of the housing 12 in a rotatable manner. Said another
way, the hub 112 of the biasing element 102 is adapted to rotatably engage the
supply shaft 22a of the housing 12, as shown in Figs. 1 and 2. The flexible fingers
114 extend radially outward from the outer surface 112a of the hub 112 such that
each flexible finger 114 includes a proximal end 114a attached to the outer
surface 112b of the hub 112 and a distal end 114b spaced some distance away

from the hub 112.

[0028] When assembled, and as shown in Figs. 1 and 2, for example, the
biasing element 102 is disposed inside of the supply cylinder 106 of the supply
reel 14 in a manner such that the distal ends 114b of one or more of the flexible
fingers 114 contact or otherwise engage the inner surface 106b of the supply
cylinder 106. In some embodiments, the distal ends 114b of one or more of the
flexible fingers 114 can be connected to the inner surface 106b of the supply
cylinder 106. For example, in the disclosed embodiment, the distal end 114b of
each flexible finger 114 is illustrated as including a protrusion 116 and the inner
surface 106b of the central cylinder 106 of the supply reel 14 defines a
corresponding plurality of recesses 118 for receiving the protrusions 116. As
such, upon assembly, the protrusions 116 of the flexible fingers 114 are adapted
to be inserted into the recesses 118, thereby securing the radial position of the

biasing element 102 relative to the supply cylinder 106 of the supply reel 14. In

12
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the depicted form of the variable clutch mechanism 100, the protrusions 116 on
the flexible fingers 114 include generally solid cylindrical formations formed
integrally with the flexible fingers 114, and the recesses 118 in the supply cylinder
106 include corresponding generally cylindrical recesses. In alternative
embodiments, however, the protrusions 116 and recesses 118 can be formed of
generally any geometrical configuration suitable for the intended purpose. For
example, in one embodiment, instead of the recesses 118, the central cylinder
106 of the supply reel 104 may define one or more protrusions in contact with the
distal ends 114b of the fingers 114 of the biasing element 102 for maintaining the

positional relationship of the inner cylinder 106 and the biasing element 102.

[0029] As shown in Figs. 1 and 3, each of the flexible fingers 114 of the present
embodiment of the biasing element 102 includes a substantially two-dimensional
member having a curved profile when the biasing element 102 is viewed from a
side perspective. Said another way, each of the flexible fingers 114 is arch-
shaped, similar to a leaf spring, for example. Therefore, when the biasing element
102 of the presently disclosed form is viewed from the side orientation presented
in Fig. 1, the flexible fingers 114 cause the biasing element 102 to have a whorl
shape, for example. So configured, each of the flexible fingers 114 is adapted to
flex in the radial direction relative to the supply shaft 22a under the influence of
radially applied forces such that during operation of the correction tape dispenser
10, or other assembly incorporating the variable clutch mechanism, the entire

supply reel 14 can move in a radial direction relative to the supply shaft 22a.

13
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[0030] Still referring to Fig. 3, the take-up reel 16 of the presently disclosed
embodiment includes a cylindrical member 120 defining an inner surface 120a
and an outer surface 120b. The inner surface 120a of the cylindrical member 120
is adapted to reside in direct contact with the take-up shaft 22b of the housing 12
in a rotatable manner. Said another way, the cylindrical member 120 of the take-
up reel 16 is adapted to rotatably engage the take-up shaft 22b of the housing 12,
as shown in Figs. 1 and 2. In the disclosed embodiment, the outer surface 120b
of the cylindrical member 102 defines an annular recess 122 disposed adjacent to
an axial end of the cylindrical member 120. The annular recess 122 is for
receiving the friction element 104, which can include an o-ring, for example. As
such, in the disclosed embodiment, the friction element 104 is carried by the take-
up reel 16 and, more particularly, the cylindrical member 120 of the take-up reel
16. And as such, the friction element 104 is carried by and disposed
concentrically about the take-up reel 16. The o-ring can comprise a silicone or an
elastomeric material such as rubber. Alternatively, an o-ring or a washer made
from a foam material may be used. While the foregoing description includes the
friction element 104 and the take-up reel 16 being separate components
assembled together, in an alternative embodiment, the friction element 104 and
the take-up reel 16 could be co-molded. The band of material constituting the o-
ring or washer can have a circular cross-section or any cross-section. The term o-
ring is not intended to be limited to a band of any particular material having any
particularly shaped cross-section, but rather, simply a piece of material arranged

and configured to be suitable for the intended purpose.

14
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[0031] With the tape dispenser 10 constructed as set forth above, the supply
reel 14 is adapted to be rotatably disposed on the supply shaft 22a of the housing
12, and the take-up reel 16 is adapted to be disposed on the take-up shaft 22b of
the housing 12. As shown in Fig. 2, when the take-up and supply reels 14, 16 are
disposed on the respective shafts 22a, 22b, the drive rim 109 of the drive wheel
108 of the supply reel 14 lies in a common plane with the friction element 104
carried on the outer surface 120a of the cylindrical member 120 of the take-up reel
16. As such, at least a portion of the friction element 104 is disposed between the
take-up reel 16 and the supply reel 14. More particularly, at least a portion of the
friction element 104 is disposed between the cylindrical member 120 of the take-
up reel 16 and the drive rim 109 of the drive wheel 108 of the supply reel 14. As
shown, the friction element 104 contacts a drive surface 109a of the drive rim 109
at a point of contact C and applies a normal force N (shown in Figs. 4A-4C)
thereto. The drive surface 109a in the disclosed embodiment includes the radially
outward facing surface of the drive rim 109. So configured, rotational
displacement of the supply reel 14 can be transferred to rotational displacement of
the take-up reel 16 through this point of contact C. The ratio at which such
rotational displacement is transferred between reels 14, 16 is dependent on the
magnitude of the friction generated at the point of contact C between the drive rim
109 and the friction element 104, which itself is dependent on the magnitude of
the normal force N. The magnitude of the normal force N at the point of contact C
is dependent on the operation of the variable clutch mechanism 100, as well as
the coefficient of friction between the friction element 104 and the drive rim 109,

for example, which itself is dependent on the material and dimensions of the

15
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friction element 104 and drive rim 109. In some embodiments, the coefficient of
friction between the friction element 104 and the drive rim 109 can be in a range
of approximately 0.1 to approximately 0.5, for example, about 0.35, about 0.40,
about 0.45. To facilitate this, the friction element 104 is constructed of a resilient
or compressible material, as discussed, and can have a stiffness in a range of

approximately 2 N/mm to approximately 50 N/mm.

[0032] Reference will now be made to Figs. 4A-4C to describe the operation of
the variable clutch mechanism 100 as it is incorporated into the tape dispenser 10
described above. Figs. 4A-4C schematically depict one embodiment of the
variable clutch mechanism 100 constructed in accordance with the principles of
the present disclosure and, which may be included in the tape dispenser 10
described above. The variable clutch mechanism 100 includes the supply reel 14,

the take-up reel 16, the biasing element 102, and the friction element 104.

[0033] As illustrated and mentioned above, the supply and take-up reels 14, 16
are disposed on the supply and take-up shafts 22a, 22b, respectively, for
rotational displacement. The supply reel 14 stores a supply of the correction tape
ribbon 20 on the outer surface 106a of the supply cylinder 106. The take-up reel
16 stores a spent supply of the carrier ribbon 20a on the outer surface 120a of the
cylindrical member 120. Figs. 4A-4C depict the variable clutch mechanism 100 in
various states of operation. Fig. 4A depicts the mechanism 100 in a state of rest,
and wherein the supply of correction tape ribbon 20 on the supply reel 14 has a
radius R1. Fig. 4B depicts the mechanism 100 in a state of initial operation, i.e.,

wherein the supply reel 14 includes a relatively large supply of correction tape

16



WO 2012/091767 PCT/US2011/052246

ribbon 20, indicated to have the same radius R1 as that depicted in Fig. 4A. Fig.
4C depicts the mechanism 100 in a state of diminished operation, i.e., wherein the
supply reel 14 includes a substantially diminished supply of correction tape ribbon
20, indicated to have a radius R2 that is smaller than the radius R1 depicted in

Figs. 4A and 4B.

[0034] In the state of rest depicted in Fig. 4A, the correction tape dispenser 10
is not being used, and therefore, no force F is being applied to draw the correction
tape ribbon 20 off of the supply reel 14. Accordingly, an axis A of the supply
cylinder 106, which corresponds to an axis of the drive rim 109 directly coincides
with an axis A1 of the supply shaft 22a. Said another way, in the state of rest
depicted in Fig. 4A, the supply reel 14 and the supply shaft 22a share a common

axis.

[0035] Upon a user beginning to use the correction tape dispenser 10, as
described above with reference to Figs. 1 and 2, the user applies a force F to
draw the supply of correction tape ribbon 20 off of the supply reel 14. The force F
applied by the user imparts a torque t on the supply reel 14, which constitutes the
product of the force F multiplied by the radius R of the supply of correction tape
ribbon 20. The torque z initially causes the supply reel 14 to rotate in the
clockwise direction, relative to the orientation of Figs. 4A and 4B. During such
rotation, friction generated at the point of contact C between the drive rim 109 and
the friction element 104 imparts a rotational force to the take-up reel 16, thereby
causing the take-up reel 16 to rotate in a counterclockwise direction relative to the

orientation of Figs. 4A-4C to thereby collect the spent carrier ribbon. During this
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initial state of operation, the radius R1 of the supply of correction tape ribbon 20 is
larger than a radius r of the collection of spent carrier ribbon 20a on the take-up
reel 16. Because the supply reel 14 and take-up reel 16 are therefore rotating at
different rates, in order to avoid excessive tension or looping of the correction tape
ribbon 20 during application of the tape 20b, the supply reel 14 must slip relative
to the take-up reel 16. The amount of user effort required to cause the supply reel
14 to slip is directly dependent on the magnitude of the normal force N applied to
the drive rim 109 by the friction element 104. Said another way, the ratio at which
the take-up reel 16 rotates relative to the supply reel 14 depends on the
magnitude of the normal force N, which impacts the amount of friction generated

at the point of contact C. This can be further illustrated with reference to Fig. 4C.

[0036] Fig. 4C schematically depicts the correction tape dispenser 10 in a state
of diminished supply of correction tape ribbon 20. Specifically, as mentioned, the
supply of correction tape ribbon 20 on the supply reel 14 of Fig. 4C has a radius
R2 that is smaller than the radius R1 shown in Figs. 4A and 4B. Accordingly,
when a user applies the force F to the supply reel 14 to draw the correction tape
ribbon 20 off of the supply reel 14, the application force F must significantly
increase to impart a torque t on the supply reel 14 with a magnitude that is similar
the magnitude of the torque t imparted on the supply reel 14 depicted in Figs. 4A
and 4B. As a direct result of the increase in the application force F, the amount of
radial load experienced by the supply cylinder 106 also increases, which causes
the biasing element 102 to deform, as depicted in Fig. 4C. This deformation
enables the supply cylinder 106 to move in the radial direction of the applied force

F, which is to the left relative to the orientation of Fig. 4C and away from the take-
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up reel 16 and associated friction element 104. This is illustrated in Fig. 4C by the
axis A of the supply cylinder 106 being displaced from the axis A1 of the supply
shaft 22a in the direction of the force F. That is, as the force F is applied to the
supply of correction tape 20, the radial force experienced by the supply cylinder
106 causes the supply cylinder 106 to compress a portion of the flexible fingers
114, as shown in Fig. 4C, which in turn allows the supply cylinder 106 to displace
relative to the supply shaft 22a and away from the take-up reel 16. Moreover,
because the supply cylinder 106 is fixed to the drive wheel 108, this displacement
of the supply cylinder 106 also results in displacement of the drive wheel 108 and,
more particularly, displacement of the drive rim 109 away from the friction element
104, thereby reducing the magnitude of the normal force N applied to the drive rim

109 by the friction element 104.

[0037] Accordingly, by reducing the magnitude of the normal force N, the area
of the point of contact C in Fig. 4C is also reduced relative to the area of the point
of contact C in Fig. 4B, for example. This reduced magnitude of the normal force
N and the reduced area at the point of contact C results in reduced friction
between the drive rim 109 and the friction element 104. Advantageously, this
reduced friction enables the supply reel 14 to slip relative to the take-up reel 16 to
ensure the smooth transfer of correction tape. That is, the supply reel 14 is able
to more readily slip relative to the take-up reel 16, particularly when relatively
larger application forces F are applied because the magnitude of the normal force
N applied by the friction element 104 is reduced as a function of the amount of
correction tape ribbon 20 carried on the supply reel 14. So configured, in Fig. 4C,

the supply reel 14 slips relative to the take-up reel 16, which facilitates the ability
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of the take-up reel 16 to collect the used carrier ribbon 20a at substantially the
same rate as the supply reel 14 dispenses the correction tape ribbon 20. Upon
cessation of the user applying the force F to draw the correction tape ribbon 20 off
of the supply reel 14, the biasing element 102 returns to its natural configuration
and moves the supply reel 14 back to its state of rest depicted in Fig. 4A, for

example.

[0038] In view of the foregoing, it should be appreciated that the variable clutch
mechanism 100 depicted in Figs. 4A-4C is arranged and configured to regulate
the magnitude of the application force F required to draw correction tape ribbon 20
off of the supply reel 14, as a function of the amount of correction tape ribbon 20
carried by the supply reel 14, by varying the magnitude of the normal force N
generated by the friction element 104. That is, when the correction tape dispenser
10 is relatively new and the supply reel 14 includes a relatively large supply of
correction tape ribbon 20, the supply and take-up reels 14, 16 rotate at a
substantially common rate because the drive rim 109 of the drive wheel 108 of the
supply reel 14 is positioned in close proximity to the take-up reel 16, thereby
generating a relatively large amount of friction between the friction element 104
and the drive rim 109. Said another way, when the correction tape dispenser 100
is new, only a minimum application force Fnin is required to draw correction off of
the supply reel 14. The minimum application force Fmin is insufficient to deform
the biasing member 102 and, as such, the drive rim 109 resides in close proximity
to the friction element 104 to generate a large frictional force. Moreover, as
discussed in the present disclosure, there is a natural tendency for the application

force F to steadily increase as the supply of correction tape on the supply reel 14
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diminishes. Accordingly, when the correction tape dispenser 100 is old and the
supply of correction tape is nearly exhausted, a maximum application force Fmax is
required to draw the correction tape off of the supply reel 14. This maximum
application force Frmax is sufficient to deform the biasing element 102 and displace
the drive rim 109 away from its original position in close proximity to the friction
element 104 without entirely disengaging from the friction element 104, thereby
reducing the amount of friction generated by the friction element 104, which in

turn, facilitates slippage between the supply and take-up reels 14, 16.

[0039] Another advantage of the presently disclosed variable clutch mechanism
100, which can be attributed to the aforementioned deformation capability and
associated advantage of reduced friction as great application forces are applied, is
that the degree to which the force F increases is reduced by comparison to
conventional constant clutch mechanisms. For example, some conventional
constant clutch mechanisms can experience an approximately 82% increase in
the application force F over the life of the supply of correction tape. By
comparison, the application force F required over the life of the supply of
correction tape using the presently disclosed variable clutch mechanism 100 has
been determined to only increase approximately 40% (based on mathematical

modeling).

[0040] As mentioned, the radius of the supply of correction tape ribbon 20
decreases as the supply of correction tape ribbon 20 on the supply reel 14
diminishes and, as such, the radius of the collected carrier ribbon 20a on the take-

up reel 16 increases. Therefore, to ensure that the rate at which the correction
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tape ribbon 20 is drawn off of the supply reel 14 is substantially the same as the
rate at which the carrier ribbon 20a is collected by the take-up reel 16, the
rotational rate of the supply reel 14 must either increase, or the rotational rate of
the take-up reel 16 must decrease. In the disclosed embodiment, the rotational
rate of the supply reel 14 is increased relative to the rotational rate of the take-up
reel 16 by reducing the magnitude of the normal force N applied to the drive rim
109 by the friction element 104, which in turn reduces the area of the point of
contact C. The magnitude of the normal force N and the area of the point of
contact C are reduced by allowing the force F to move the supply cylinder 106
and drive wheel 108, including the drive rim 109, from a first position depicted in
Figs. 4A and 4B to a second position that is further away from the friction element
104, as depicted in Fig. 4C, for example. This relatively reduced amount of
friction allows the supply reel 14 to slip relative to the take-up reel 16, which
enables the take-up reel 16 to collect the spent carrier ribbon at substantially the

same rate that the correction tape is removed from the supply reel 14.

[0041] This variable clutch mechanism 100 therefore automatically adjusts the
rate at which the take-up reel 16 rotates relative to the supply reel 14 to ensure
that the correction tape ribbon 20 is smoothly transferred from the supply reel 14
and the carrier ribbon 20a is collected by the take-up reel 16 without generating
too much or too little tension in the correction tape ribbon 20 and/or carrier ribbon
20a, thereby avoiding operational inconsistencies such as tearing and/or looping.
In one practical example, to achieve the intended operational advantages, a ratio
of the outer diameter of the drive rim 109 to the outer diameter of the friction

element 104 can be in a range of approximately 2. 5 to approximately 3.5, for
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example, about 3.0. Additionally, during the initial state of operation depicted in
Figs. 4A and 4B, for example, a ratio of the outer diameter of the starting supply of
correction tape 20 on the supply reel 14 to the outer diameter of the starting
collection of spent carrier ribbon 20b stored on the take-up reel 16 can be in a
range of approximately 2.0 to approximately 3.0, for example, about 2.7, which
then gradually decreases to a value of around 1.0, for example, over the life of the

product.

[0042] While the biasing element 102 and the supply reel 14 of the above-
described embodiment constitute separate components, in alternative forms of the
variable clutch mechanism 100, the biasing element 102 and the supply reel 14
can be formed as one, e.g., integral, piece. Such a one-piece construction can be
formed by injection molding, laser cutting, stereolithography, thermo-molding,
blow-molding, casting, or generally any other suitable method. Moreover, while
the biasing element 102 has been described as including the hub 112 and the
plurality of flexible fingers 114, in alternative embodiments, the biasing element
102 can be constructed differently. For example, the biasing element 102 can
alternatively include a disk-shaped member, similar to a washer, for example,
such as that depicted in Fig. 5. The disk-shaped member could be constructed of
a rubber material, a foam material, or any other material capable of resilient
deformation in the radial direction, as described above. In embodiments that
include a solid disk-shaped biasing element 102 such as that depicted in Fig. 5,
the biasing element 102 could resiliently deform at its outer circumferential edge
102b via compression by the supply cylinder 106, as described above with respect

to the biasing element 102 depicted in Figs. 4A-4C. Alternatively, the disk-shaped
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biasing element 102 could resiliently deform at its inner circumferential 102a via

compression against the supply shaft 22a.

[0043] Furthermore, while the friction element 104 has been described and
depicted as being carried by and disposed concentrically about the take-up reel
16, in other embodiments, the friction element 104 could be carried by and
disposed concentrically about the supply reel 14. For example, as depicted in Fig.
6, the friction element 104 could include an o-ring carried by and disposed
concentrically about the drive surface 109a of the drive rim 109 of the supply reel
14. So configured, the variable clutch mechanism would function generally the
same as that described above, with the exception that the friction element 104
would displace away from the take-up reel 16 as the application force F increased
and compressed the biasing element 102. Accordingly, it should be appreciated
that the friction element 104 of the present disclosure could be carried by and

disposed concentrically about the supply reel 14 or the take-up reel 16.

[0044] Further still, while the friction element 104 has been described as
including a silicone or elastomeric material, in other embodiments, the friction
element 104 can include any other type of material capable of creating friction
between the supply and take-up reels 14, 16. For example, the friction element
104 could include a clutch plate, a flat rubber washer, a viscous fluid, or generally
any other configuration of materials and/or components capable of generating

variable friction in the manner described herein.

[0045] While the present disclosure has expressly described various

embodiments of variable clutch mechanisms, the invention is not intended to be
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limited by any of the features described herein. Rather, the invention is to be
defined by the spirit and scope of the following claims, including all equivalents

thereof.
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WHAT IS CLAIMED:

1. A clutch mechanism, comprising:

a first reel rotatably disposed on a first shaft;

a second reel rotatably disposed on a second shaft;

a biasing element disposed between the first reel and the first shaft such that
the first reel is movable in a radial direction relative to the first shaft between a first
position and at least a second position and the biasing element biases the first
reel into the first position; and

a friction element, at least a portion of the friction element disposed between
the first reel and the second reel and arranged to generate a first normal force
when the first reel is in the first position and a second normal force when the first

reel is in the second position.

2. The mechanism of claim 1, wherein the friction element is carried by

and disposed concentrically about the first reel or the second reel.

3. The mechanism of claim 1, wherein the biasing element is rotatably

disposed on the first shaft between the first reel and the first shaft.

4. The mechanism of any one of the preceding claims, wherein the

biasing element comprises an elastic member.
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5. The mechanism of any one of the preceding claims, wherein the

biasing element comprises a spring.

6. The mechanism of any one of the preceding claims, wherein the
biasing element comprises a hub rotatably disposed on the first shaft and a
plurality of flexible fingers extending radially away from the hub, the flexible fingers
having proximal ends connected to the hub and distal ends connected to the first

reel.

7. The mechanism of claim 6, wherein each of the flexible fingers

comprises an arch-shaped flexible finger.

8. The mechanism of any one of the preceding claims, wherein the first

reel and the biasing element are separate components.

9. The mechanism of any one of the preceding claims, wherein the first

reel and the biasing element are constructed as one-piece.

10.  The mechanism of any one of the preceding claims, wherein the friction

element is co-molded with the first reel or the second reel.

11.  The mechanism of any one of the preceding claims, wherein the friction

element comprises an elastomeric o-ring.
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12.  The mechanism of any one of the preceding claims, wherein the first

shaft is spaced from and disposed parallel to the second shaft.

13. A tape dispenser, comprising:

a housing;

an applicator head carried by the housing;

a first reel rotatably disposed on a first shaft within the housing;

a second reel rotatably disposed on a second shaft within the housing;

a biasing element disposed between the first reel and the first shaft such that
the first reel is movable in a radial direction relative to the first shaft between a first
position and at least a second position and the biasing element biases the supply
reel into the first position; and

a friction element, at least a portion of the friction element disposed between
the first reel and the second reel and arranged to generate a first normal force
when the first reel is in the first position and a second normal force when the first

reel is in the second position.

14.  The tape dispenser of claim 13, wherein the friction element is carried

by and disposed concentrically about the first reel or the second reel.

15.  The tape dispenser of claim 13, wherein the first reel comprises a

supply reel adapted to carry a supply of tape including a carrier ribbon and a

marking tape adapted to be applied to a substrate by the applicator head, and the
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second reel comprises a take-up reel for collecting the carrier ribbon after the

marking tape is applied to the substrate.

16.  The tape dispenser of any one of claims 13 to 15, wherein the biasing
element is rotatably disposed on the first shaft between the first reel and the first

shaft.

17.  The tape dispenser of any one of claims 13 to 16, wherein the biasing

element comprises an elastic member.

18.  The tape dispenser of any one of claims 13 to 17, wherein the biasing

element comprises a spring.

19.  The tape dispenser of any one of claims 13 to 18, wherein the biasing
element comprises a hub rotatably disposed on the first shaft and a plurality of
flexible fingers extending radially away from the hub, the flexible fingers having

proximal ends connected to the hub and distal ends connected to the first reel.

20. The tape dispenser of claim 19, wherein each of the flexible fingers

comprises an arch-shaped flexible finger.

21.  The tape dispenser of any one of claims 13 to 20, wherein the first reel

and the biasing element are separate components.
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22.  The tape dispenser of any one of claims 13 to 20, wherein the first reel

and the biasing element are constructed as one-piece.

23.  The tape dispenser of any one of claims 13 to 22, wherein the friction

element is co-molded with the first reel or the second reel.

24.  The tape dispenser of any one of claims 13 to 23, wherein the friction

element comprises an elastomeric o-ring.

25.  The tape dispenser of any one of claims 13 to 24, wherein the first

shaft is spaced from and parallel to the second shaft.

26.  The tape dispenser of any one of claims 13 to 25, wherein the first reel

is disposed between the applicator head and the second reel.

27. A correction tape dispenser, comprising:

a housing carrying an applicator head, a supply shaft, and a take-up shaft that
is spaced from and parallel to the supply shaft;

a supply reel rotatably disposed on the supply shaft and defining a drive
surface;

a take-up reel rotatably disposed on the take-up shaft adjacent to the supply

reel;
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a carrier ribbon carrying a supply of correction tape, the carrier ribbon
extending from the supply reel, around the applicator head, and to the take-up
reel;

a biasing element carried by the supply reel and disposed concentrically
about the supply shaft between the supply reel and the supply shaft, the biasing
element rotatably disposed on the supply shaft and deformable to facilitate
movement of the supply reel in a radial direction relative to the supply shaft
between a first position and at least a second position and wherein the biasing
element biases the supply reel into the first position; and

an o-ring carried by and disposed concentrically about the take-up reel, the o-
ring contacting the drive surface of the supply reel such that the o-ring occupies a
first state of compression generating a first frictional force between the supply reel
and the take-up reel when the supply reel is in the first position, and a second
state of compression generating a second frictional force between the supply reel

and the take-up reel when the supply reel is in the second position.

28. A clutch mechanism, comprising:

a first reel rotatably disposed on a first shaft;

a second reel rotatably disposed on a second shaft, the second shaft spaced
from and disposed parallel to the first shaft; and

a friction element, at least a portion of the friction element disposed between
and in contact with the first reel and the second reel to generate a frictional force

between the first reel and the second reel.
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29. The mechanism of claim 28, wherein the friction element is carried by

and concentrically disposed about the first reel or the second reel.

30. The mechanism of any one of claims 28 to 29, further comprising a
biasing element disposed between the first reel and the first shaft such that the
first reel is movable in a radial direction relative to the first shaft between a first
position relative and at least a second position and the biasing element biases the
first reel into the first position wherein the friction element generates a first normal
force when the first reel is in the first position and a second normal force when the

first reel is in the second position.

31.  The mechanism of claim 30, wherein the biasing element is rotatably

disposed on the first shaft between the first reel and the first shaft.

32.  The mechanism of any one of claims 30 to 31, wherein the biasing

element comprises an elastic member.

33.  The mechanism of any one of claims 30 to 32, wherein the biasing

element comprises a spring.

34. The mechanism of any one of claims 30 to 33, wherein the biasing
element comprises a hub rotatably disposed on the first shaft and a plurality of
flexible fingers extending radially away from the hub, the flexible fingers having

proximal ends connected to the hub and distal ends connected to the first reel.
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35.  The mechanism of claim 34, wherein each of the flexible fingers

comprises an arch-shaped flexible finger.

36. The mechanism of any one of claims 30 to 35, wherein the first reel

and the biasing element are separate components.

37.  The mechanism of any one of claims 30 to 35, wherein the first reel

and the biasing element are constructed as one-piece.

38.  The mechanism of any one of claims 28 to 37, wherein the friction

element is co-molded with the first reel or the second reel.

39. The mechanism of any one of claims 28 to 38, wherein the friction

element comprises an elastomeric o-ring.

40. A tape dispenser, comprising:

a housing supporting a supply shaft and a take-up shaft that is spaced from
and parallel to the supply shaft;

an applicator head carried by the housing;

a supply reel rotatably disposed on the supply shaft within the housing and
adapted to carry a supply of tape including a carrier ribbon carrying a marking

tape adapted to be applied to a substrate by the applicator head;

33



WO 2012/091767 PCT/US2011/052246

a take-up reel rotatably disposed on the take-up shaft within the housing, the
take-up reel for collecting the carrier ribbon after the marking tape is applied to the
substrate; and

a friction element, at least a portion of the friction element disposed between
the supply reel and the take-up reel to generate a frictional force between the

supply reel and the take-up reel.

41.  The tape dispenser of claim 40, wherein eth friction element is carried

by and disposed concentrically about the supply reel or the take-up reel.

42.  The tape dispenser of any one of claims 40 to 41, further comprising a
biasing element disposed between the supply reel and the supply shaft such that
the supply reel is movable in a radial direction relative to the supply shaft between
a first position and at least a second position and the biasing element biases the
supply reel into the first position, wherein the friction element generates a first
normal force when the supply reel is in the first position and a second normal

force when the supply reel is in the second position.

43.  The tape dispenser of claim 42, wherein the biasing element is
rotatably disposed on the supply shaft between the supply reel and the supply

shaft.

44.  The tape dispenser of any one of claims 42 to 43, wherein the biasing

element comprises an elastic member.
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45.  The tape dispenser of any one of claims 42 to 44, wherein the biasing

element comprises a spring.

46.  The tape dispenser of any one of claims 40 to 45, wherein the biasing
element comprises a hub rotatably disposed on the supply shaft and a plurality of
flexible fingers extending radially away from the hub, the flexible fingers having

proximal ends connected to the hub and distal ends connected to the supply reel.

47.  The tape dispenser of claim 46, wherein each of the flexible fingers

comprises an arch-shaped flexible finger.

48.  The tape dispenser of any one of claims 40 to 47, wherein the supply

reel and the biasing element are separate components.

49.  The tape dispenser of any one of claims 40 to 47, wherein the supply

reel and the biasing element are constructed as one-piece.

50. The tape dispenser of any one of claims 40 to 49, wherein the friction

element is co-molded with the supply reel or the take-up reel.

51.  The tape dispenser of any one of claims 40 to 50, wherein the friction

element comprises an elastomeric o-ring.
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52.  The tape dispenser of any one of claims 40 to 51, wherein the first reel

is disposed between the applicator head and the second reel.

53. A correction tape dispenser, comprising:

a housing carrying an applicator head, a supply shaft, and a take-up shaft that
is spaced from and disposed parallel to the supply shaft;

a supply reel rotatably disposed on the supply shaft and defining a drive
surface;

a take-up reel rotatably disposed on the take-up shaft adjacent to the supply
reel;

a carrier ribbon, at least a portion of which carries a supply of correction tape,
the carrier ribbon extending from the supply reel, around the applicator head, and
to the take-up reel; and

an o-ring carried by and disposed concentrically about the take-up reel, at
least a portion of the o-ring disposed between and contacting the take-up reel and
the drive surface of the supply reel such that the o-ring generates a frictional force

between the supply reel and the take-up reel.
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