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pensed therefrom and subsequently presents the user
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TITLE OF THE INVENTION

NO TOUCH DISPENSER FOR SHEET MATERIAL
WITH AUTOMATIC ADVANCE

BACKGROUND

Dispensers exist for use in storing and dispensing sheet material such as

paper towels, napkins, toilet paper, paper products and the like. The dispensers
are normally located in restaurants, kitchens, restrooms or other places in which a
need for such sheet material exists. The dispensers are usually configured to
function in the most sanitary manner possible as they are used in areas where
cleanliness is desirable.

Certain types of dispensers are configured to house a roll of sheet material
such that a free end of sheet material is presented for a user. The sheet material
is.sometimes engaged with a drive roller inside of the housing so that pulling of the
free end by the user will cause the drive roller to rotate due to frictional
engagement with the sheet material. The drive roller may include a drive
mechanism that allows the drive roller to rotate a predetermined number of
degrees so that a predetermined length of sheet material is dispensed for the user.
A cutting mechanism may be configured into or with the drive mechanism in order
to cut the sheet material.

A feeding mechanism, such as an eccentric spring mechanism, may be
included that causes the drive roller to rotate once the sheet material has been cut.
This action causes a predetermined iength of sheet material to be subsequently
dispensed so that once again a free end of the sheet material is presented to a
future uéer for dispensing. In some instances, the drive roller may be equipped
with a cutting tool such as a bar, blade or the like that extends from a retracted
position to an extended position once the drive roller reaches a predetermined
rotational position that causes cutting of the sheet material.

Dispensers of the described type are typically known by various names
such as "sanitary" dispensers, "no touch" dispensers, or "hands-free" dispensers
because the user does not have to manually operate any portion of the dispenser.

The present application refers to these types of dispensers as "no touch”
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dispensers. The user of this type of dispenser only needs to touch the free end of
the particular piece of sheet material that he or she is dispensing for his or her use.
The spread of germs to or from the dispenser and sheet material in the dispenser
is eliminated because the user is only touching his or her own piece of sheet
material.

Although prior "no touch" dispensers work well for their intended purpose,
they are sometimes difficult or expensive to manufacture or use due to their

complex construction. Additionally, reliability is sometimes a problem in that sheet

‘material can get jammed inside of the dispenser or a user may inadvertently tear

off a portion of the sheet material instead of fully pulling the sheet material to
cause a full dispense. The present invention improves upon "no touch" sheet
dispensers in providing a mechanism for automatic dispensing that is reliable and
is less expensive and complex than prior mechanisms used in "no touch"
dispensers.

SUMMARY

Various features and advantages of the invention will be set forth in part in
the following description, or may be obvious from the description, or may be
learned from practice of the invention.

The present invention provides for a “no touch” dispenser that allows a user
to remove a piece of sheet material without having to contact either the dispenser
or another piece of sheet material in the dispenser. The dispenser includes a
mechanism that allows for another piece of sheet material to be automatically
advanced and presented to the user once the first piece of sheet material is
removed. |

The dispenser in accordaﬁce with the present invention includes a frame
and drive roller that is rotationally mounted to the frame. The drive roller is
configured for engagement with sheet material so that rotation of the drive rolier
causes movement of the sheet material.

A segmented gear is included and is mounted to the frame. The segmented
gear is in communication with the drive roller, and the segmented gear includes a
first and second drive segment. A spring is provided and is placed in
communication with the segmented gear and is configured so that movement of

the segmented gear causes the spring to store potential energy. Likewise, the
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release of potential energy in the spring causes the segmented gear to move. A
cutting blade is provided and is configured for cutting the sheet material in order to
release potential energy in the spring. As such, the dispenser is configured so that
cutting of the sheet material will cause a release in potential energy in the spring
that in turn causes the segmented gear to move which causes the drive roller to
rotate and induces movement of the sheet material.

In a particular embodiment of the invention, the segmented gear is a
segment gear that is rotationally mounted to the frame.

in one embodiment, a dispenser is set forth as above where the cutting
blade is stationary with respect to the frame. Alternatively, the dispenser may be
configured so that the cutting blade is moveable relative to the frame in order to
engage and cut the sheet material.

When configured with a moveable cutting blade, the dispenser may be
configured with a cutting blade idler gear that is rotationally mounted to the frame.
Further, a cutting blade drive gear may also be included and may be rotationally
mounted to the frame and in communication with *the cutting blade idler gear.
Further, a gear rack may be rigidly attached to the cutting blade and in
communication with the cutting blade drive gear. In such a configuration, the
cutting blade idler gear may rotate in ‘order to cause rotation of the cutting blade
drive gear which in turn cooperates with the gear rack to act as a rack and pinion
arrangement in order to move the cutting blade so as to engage and cut the sheet
material.

The cutting blade may be configured to be moveable by way of an
alternative arrangement. Here, the dispenser is provided with both a cutting blade
idler gear and a cutting blade drive gear that are each rotationally mounted to the
frame and in communication with one another. The cutting blade is rigidly
attached to the cutting blade drive gear. In this manner, rotation of the cutting
bla'de idler gear will cause a corresponding rotation of the cutting blade drive gear
that in turn causes the cutting blade to rotationally move in order to engage and cut
the sheet material.

In a particular embodiment in accordance with the present invention, a
dispenser as set forth above is provided in which the spring is a torsion spring.

Additionally or alternatively, a float gear may be provided that is both rotationally
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and slideably mounted to the frame. The fioat gear may be incorporated in order
to place the segment gear into communication with the drive roller.

With still an alternate embodiment in accordance with the present invention,
the drive roller may be slideably mounted to the frame. Additionally, the dispenser
as previously discussed may be arranged so that the segment gear defines a cam
surface that is configured for engaging the cutting blade so as to cause the cutting
blade to be moved in order to cut the sheet material.

These and other features, aspects and advantages of the present invention
will become better understood with reference to the following description and
appended claims. The accompanying drawings, which are incorporated in and
constitute part of this specification, illustrate embodiments of the invention and,

together with the description, serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
A full and enabling disclosure of the present invention, including the best

mode thereof, directed to one of ordinary skill in the art, is set forth more
particularly in the remainder of the specification, which makes reference to the
appended figures in which:

Figure 1 is a side elevation view of a dispenser in accordance with the
present invention that shows the dispensing mechanism in a ready to dispense
position;

Figure 2 is a front view of the dispensing mechanism of the dispenser of
Figure 1;

Figure 3 is a side elevation view of the dispensing mechanism of Figure 1
shown during the dispense portion of the dispensing cycle;

Figure 4 is a side elevation view of the dispensing mechanism of the
dispenser of Figure 1 shown during the cutting portion of the dispensing cycle;

Figure 5 is a side elevation view of the dispensing mechanism of the
dispenser of Figure 1 shown during a return portion of the dispensing cycle;

Figure 6 is a side elevation view of the dispensing mechanism of the
dispenser of Figure 1 shown during an automatic advance portion of the

dispensing cycle;
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Figure 7 is a side elevation view of the frame of the dispenser of Figure 1
that shows a float gear slot in the side of the frame;

Figure 8 is an enlarged detail view of the float gear slot, float gear, and
related components;

Figures 9A-9C are top, side, and front views of the float gear guide of the
dispenser of Figure 1;

Figure 10 is a partial cutaway elevation view of the frame of the dispenser of
Figure 1 that shows the float gear and related components;

Figure 11 is an elevation view of the dispensing mechanism of the
dispenser of Figure 1 that shows a tracking rib located on the segment gear and a
tracking pin located on the float gear guide;

Figure 12 is a side elevation view of the dispensing mechanism of the
dispenser of Figure 1 shown during a return portion of the dispensing cycle that
shows the interaction between the tracking pin and a lockout member of the
tracking rib;

Figure 13 is a detailed side elevation view of the tracking rib of the
dispenser of Figure 1 that shows pivoting of the tracking pin lockout member in
order to allow the tracking pin to pass thereby;

Figure 14 is a detailed side elevation view of the tracking rib of the
dispensér of Figure 1 that shows the relative position between the tracking pin
Iockdut member and the tracking pin once the segmented gear has completed its
full counterclockwise travel,

Figure 15 is a detailed side elevation view of the tracking rib of the
dispenser of Figure 1 that shows the relative position between the tracking pin
lockout member and the tracking pin when the segmented gear is moved during
the automatic dispense portion of the dispensing cycle;

Figure 16 is a side elevation view of an alternative embodiment of the
dispenser in accordance with the present invention in which the dispensing
mechanism is provided with a locking ratchet to prevent inadvertent rewind of
sheet material;

Figure 17 is a side elevation view of an alternative exemplary embodiment
of the dispenser in accordance with the present invention. Here, the cutting blade

is rotationally mounted onto a blade drive gear;
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Figure 18 is a side elevation view of the dispensing mechanism of Figure 17
that shows the cutting blade rotated out of a sheet guide opening;

Figure 19 is a detailed elevation view of a dispenser in accordance with an
alternative exemplary embodiment of the present invention in which the drive roller
is rotationally and slideably mounted to the frame;

Figure 20 is a partial front elevation view of the dispensing mechanism of
the dispenser of Figure 19;

Figure 21 is a side elevation view of the segmented gear and related

components of the dispenser of Figure 19 shown during the automatic advance

- portion of the dispensing cycle;

Figure 22 is a side elevation view of the segmented gear and related
components of the dispenser of Figure 19 shown during the dispensing portion of
the dispensing cycle;

Figure 23 is a schematic view of a lock mechanism that may be employed in
an alternative exemplary embodiment of the present invention in order to prevent
premature advancement of sheet material; and

Figure 24 is a side elevation view of an alternative exemplary embodiment
of the dispenser of Figure 19 that employs a moveable cutting blade for automatic
cutoff of sheet material.

Repeat use of reference characters in the present specification and
drawings is intended to present same or analogous features or elements of the
invention.

DETAILED DESCRIPTION

Reference will now be made in detail to embodiments of the invention, one

or more examples of which are illustrated in the drawings. Each example is
provided by way of explanation of the invention, and not meant as a limitation of
the invention. For example, features illustrated or described as part of one
embodiment can be used with another embodiment to yield still a third
embodiment. It is intended that the present invention include these and other
modifications and variations.

It is to be understood that the ranges and limits mentioned herein include all
ranges located within, and also all values jocated under or above the prescribed

limits. For instance, a range from 100-200 also includes ranges from 110-150,
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| 170-190, and 153-162. Further, a limit of up to about 7 also includes a limit of up
to about 5, up to about 3, and up to about 4.5.

Referring to Figure 1, the present invention provides for a dispenser 10 that
is configured as a “no touch” dispenser that allows for sheet material 12 to be
dispensed therefrom without having the user contact either the dispenser 10 or
another piece of sheet material 12 contained therein. The dispenser 10 is
provided with a dispensing mechanism 36 that allows for a piece of sheet material
12 to be dispensed from the dispenser 10 by a user and subsequently
automatically advances a second piece of sheet material 12 for future removal so
that a user does not have to touch the dispenser 10. The dispensing mechanism
36 may be configured in a number of ways in accordance with various exemplary
embodiments of the present invention. For instance, the dispensing mechanism
36 may be configured so that the user will draw the sheet material 12 against a
stationary cutting blade 22 in order to sever the piece of sheet material 12 and
cause removal. Alternatively, the dispensing mechanism 36 may be configured so
that the cutting blade 22 is moveable so as to automatically sever the sheet
material 12 when pulled by a usef.

Figures 1 and 2 show the dispenser 10 with a dispensing mechanism 36
that is in an at rest or ready to dispense position. The dispenser 10 includes a
frame 14 that houses the dispensing mechanism 36 and a roll 34 of sheet material
12. As used herein, the word "frame" is broad enough to cover any structure
capable of holding or supporting at least a portion of the dispensing mechanism
36. For example, the frame 14 may include the housing of the dispenser 10. The
frame 14 may completely surround the dispenser 10 or may only partially surround
the dispenser 10. . |

The roll 34 may be rotationally mounted on frame 14 in any manner
commonly known to those having ordinary skill in the art. For instance, the roll 34
may be a cored roll that rotates on a mandrel disposed therethrough. Alternatively,
the roll 34 may be a coreless roll in which a pair of studs may project from frame
14 and engage the roll 34 so that the roll 34 may rotate thereon. Additionally, in
accordance with other exemplary embodiments of the present invention, the sheet

material 12 need not be placed onto a roll 34, but instead the sheet material 12 is
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stacked in a folded stock or otherwise in the dispenser 10 to be dispensed
therefrom.

As shown in Figure 1, the sheet material 12 is positioned in a nip between
pressure roller 38 and drive roller 16. The pressure roller 38 may be spring biased
so as to urge the sheet material 12 against drive roller 16 to hold sheet material 12
with a desired force. Pulling by a user of the sheet material 12 in turn will cause
the drive roller 16 to rotate. Additionally, because the sheet material 12 is held
against the drive roller 16, rotation of the drive roller 16 will cause the sheet
material 12 to be advanced. Although described as being pulled by a user, the
dispenser 10 may alternatively be configured as an automatic dispenser such that
the drive roller 16 rotates automatically without the need for a user to pull on the
sheet material 12. Devices to automatically rotate the drive roller 16 are commonly
known to one having ordinary skill in the art.

The frame 14 may include a pair of sheet guides 40 and 42 located beneath
the pressure roller 38 and drive rolier 16 and through which the sheet material 12
may be advanced. The sheet guides 40, 42 terminate at a discharge opening 44
of the dispenser 10 out of which the sheet material 12 may be positioned during
the at rest or ready to dispense position of the dispensing mechanism 36. The
sheet guide 40 defines a sheet guide opening 46, and the sheet guide 42 likewise
defines a sheet guide opening 48. The sheet guide openings 46, 48 are in line
with one another and may be angled in certain exemplary embodiments of the
present invention. The purpose of the sheet guide openings 46, 48 is to allow for
passage of the cutting blade 22 therethrough in order to cut the sheet material 12
when the dispenser 10 is configured for automatic cutting.

Drive roller 16 is rigidfy attached to a drive roller gear 50 that engages a
float gear 24. Float gear 24 may be rotated through engagement with a first drive
segment 52 of a segmented gear 18. Itis to be understood, however, that the float

. gear 24 is not necessary in accordance with other exemplary embodiments. The

first drive segment 52 is used primarily during the dispensing portion of the
dispensing cycle while the second drive segment 54 of the segmented gear 18 is
used primarily during the automatic advance portion of the dispensing cycle.
Although shown as being arc-shaped, the segmented gear 18 may be variously

configured in accordance with other exemplary embodiments of the present
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invention. For instance, segmented gear 18 may be disc-shaped, linear-shaped,
or elliptical in accordance with various exemplary embodiments of the present
invention. The segmented gear 18 may be a full 360° gear or may be a linear gear
such as a gear rack. In accordance with yet another exemplary embodiment, the
segmented gear 18 may be a segment gear. The segmented gear 18 is a gear
that includes at least two different drive segments. For instance, the segmented
gear 18 shown in Figure 1 includes a first drive segment 52 and a second drive
segment 54.

Figure 3 shows the dispensing mechanism 36 placed into the dispensing
position of the dispensing cycle. In this instance, a user will grasp the sheet
material 12 and pull in the direction indicated by arrow A. This action causes the
drive roller 16 to rotate in a counterclockwise direction due to the pressure exerted
on sheet material 12 by the pressure roller 38. Counterclockwise rotation of the
drive roller 16 will result in the counterclockwise rotation of the drive roller gear 50
due to their rigid attachment to one another. The meshing engagement between
the drive roller gear 50 and the float gear 24 will result in a clockwise rotation of the
float gear 24. This rotation in turn will cause a counterclockwise rotation of the
segmented gear 18 due to the meshing of the float gear 24 and the first drive
segmented 52 of the segmented gear 18. A spring 20 is in communication with the
segmented gear 18 and stores potential energy as the segmented gear 18 rotates
in the counterclockwise direction. In accordance with one exemplary embodiment
of the present invention, the spring 20 is a torsion spring. It is to be understood,
however, that the spring 20 may be variously configured in accordance with other
exemplary embodiments of the present invention as is commonly known to one
having. ordinary skill in the art.

’ As the segmented gear 18 rotates in the counterclockwise direction, the
second drive segment 54 of the segment gear 18 approaches the cutting blade
idler gear 26. Contact between the second drive segment 54 and the cutting blade
idler gear 26 will cause a clockwise rotation of the cutting blade idler gear 26 as
shown in Figure 4. Clockwise rotation of the cutting blade idler gear 26 will
therefore result in a counterclockwise rotation of the cutting blade drive gear 28
due to their engagement with one another. The cutting blade 22 is provided with a

gear rack 30 that engages the cutting blade drive gear 28 so as to form a rack and
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pinion mechanism. Rotation of the cutting blade gear 28 will resuit in a movement
of the cutting blade 22 in the direction indicated by arrow B. The cutting blade 22
will thus move through sheet guide openings 46, 48 thereby severing the sheet
material 12.

Dispenser 10 is also provided with a segmented gear stop 56 that limits the
rotational movement of the segmented gear 18 in the counterclockwise direction.
In the event the sheet material 12 is not fully severed upon engagement with the
cutting blade 22, the segmented gear 18 will contact the segmented gear stop 56
that will in turn cease rotation of the segmented gear 18. This action will also stop
rotation of the other components in the dispensing mechanism 36 such as the float
gear 24 and the drive roller 16 hence causing a locking of the dispensing
mechanism 36. At this point, a restrictive force will be placed against the sheet
material 12 that allows a user to fully sever the sheet material 12 by applying
additional pulling thereon.

Cutting of the sheet material 12 eliminates the force applied by a user to
dispense the sheet material 12. This force is thus removed from the drive roller 16
and is no longer transferred to the first drive segment 52 of the segmented gear 18
to store potential energy in the spring 20. The spring 20 will begin to release its
stored potential energy due to the removal of force thereon. Release of potential
energy in the spring 20 causes the segmented gear 18 to rotate clockwise as
shown in Figure 5. Clockwise rotation of the second drive segment 54 causes the
cutting blade idler gear 26 to rotate in a counterclockwise direction that will be
translated to the gear rack 30 so as to move the cutting blade 22 back out of the
sheet guide openings 46, 48 and into an at rest or ready position as shown in
Figures 1 and 5.

Clockwise rotation of the segment gear 18 will also cause float gear 24 to
move out of contact with the first drive segment 52 and into engagement with an
idler gear 58. As shown in Figure 5, the direction of movement of the float gear 24
indicated by directional arrow C. The mechanism responsible for ensuring
movement of the float geAar 24 will be discussed at a later point in the Detailed
Description. Figure 6 shows the advancement of the segmented gear 18 from the
position shown in Figure 5. Here, the second drive segment 54 contacts the idler

gear 58 and causes the idler gear 58 fo rotate in the counterclockwise direction.
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Counterclockwise rotation of the idler gear 58 results in a clockwise rotation of float
gear 24. As shown, float gear 24 also engages drive roller gear 50 and causes the
drive roller gear 50 to rotate in the counterclockwise direction. As previously
discussed, the pressure roller 38 will urge the sheet material 12 against the drive
rolier 16 and as such rotation of the drive roller 16 through rotation of the drive
roller gear 50 will cause the sheet material 12 to be advanced in the direction
indicated by directional arrow D. This advancement will cause a portion of the
sheet material 12 to be moved out of the discharge opening 44 to be presented to
a user.

The mechanism used to control movement of the float gear 24 will now be
explained in greater detail. Referring to Figure 7, a portion of the side of frame 14
is shown and includes a float gear slot 60. A guide pin slot 62 is also included and
is aligned with the float gear slot 60. Figure 8 is a detailed view of this portion of
dispenser 10. The float gear 24 is shown in an extended position 66 and may be
moved back and forth between a retracted position 68 along the float gear slot 60.
As shown in the retracted position 68, the float gear 24 engages the idler gear 58
during the automatic advance portion of the dispensing cycle.

Figures 9A-9C show a float gear guide that is a “U"-shaped member that
defines a pair of gear mounting holes 76 into which the float gear 24 is mounted.
A pair of guide pins 64 and tracking pins 78 are located on the float gear guide 74.
The guide pins 64 are located in the guide pin slot 82 as shown in Figure 8. As
shown in Figure 8, the guide pins 64 may be moved between an extended position
70 at such time the float gear 24 is in the extended position 66, and between a
retracted position 72 at such time the float gear 24 is positioned in the retracted
position 68. Guide pins 64 therefore act to limit the movement of the float gear 24
to linear motion in the direction along the line of the guide pins slot 62.

Figure 10 shows the frame 14 with a cutaway portion in order to view a
section of the dispensing mechanism 36 contained therein. The tracking pins 78
work in conjunction with a pair of tracking ribs 80 located on the segmented gear
18. Figure 10 shows the dispensing mechanism 36 in the dispensing position and
as such the float gear 24 is in engagement with the first drive segment 52, and the
tracking pins 78 are located on the right hand side of the tracking ribs 80.

11
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During clockwise rotation of the segment gear 18, the tracking pins 78 ride
along the right hand side of the tracking ribs 80. A float gear guide spring 82 is
positioned on the left hand side of the float gear guide 74 and urges the float gear
guide 74 towards the segmented gear 18 such that the float gear 24 is urged
towards the first drive segment 52. The float gear guide spring 82 acts to urge the
float gear guide 74 towards the segment gear 18 to help ensure release from idler
gear 58 following the automatic advance portion of the dispensing cycle.

The combination of the float gear guide 74, float gear guide spring 82, tracking
pins 78, and tracking ribs 80 serves to ensure proper release and engagement of
float gear 24 with the first drive segment 52 and the idler gear 58.

Figure 11 shows the segmented gear 18 in the at rest or ready position.
Here, the float gear 24 is urged forwardly by the float gear guide spring 82 so as to
be in contact with the first drive segment 52. The tracking pin 78 is positioned
rearward of an inside face 84 of the tracking rib 80. Also, the tracking pin 78 is
positioned a distance below the lower most point 86 of tracking rib 80 so as to help
ensure a return to the ready position of the tracking pin 78 before completion of the
return or automatic dispense portion of the dispensing cycle. As the segmented
gear 18 rotates counterclockwise during the dispensing portion of the dispensing
cycle, the inside face 84 of the tracking rib 80 travels forward of the tracking pin 78
so as to help ensure engagement between the float gear 24 and the first drive
segment 52.

As the segmented gear 18 continues to rotate in the counterclockwise
direction the tracking rib 80 will move past the tracking pin 78 so that a tracking pin
lockout member 88 passes the tracking pin 78. Engagement of the tracking pin
lockout member 88 with the tracking bin 78 causes the tracking pin lockout
member 88 to pivot so as to allow the tracking pin lockout member 88 to pass the
tracking pin 78. This pivoting action is illustrated in Figure 13 that shows the
relative position of the tracking pin lockout member 88 and the tracking pin 78 as
the tracking rib 80 rotates in the counterclockwise direction.

Once the tracking pin lockout member 88 has passed the tracking pin 78,
the tracking pin lockout member 88 is free to return to its original position either via
gravity, spring pressure, or a combination of the two. The tracking pin lockout

member 88 is designed so as to have a lower geometry that allows the tracking pin
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lockout member 88 to pivot only through the arc shown in Figure 13. The left side
of the tracking pin lockout member 88 has a radius that allows the tracking pin
lockout member 88 to pivot to the left. A portion of the tracking pin lockout
member 88 is flat and will contact the tracking rib 80 to prevent the tracking pin
lockout member 88 from pivoting to the right from its at rest position.

Figure 14 shows the relative positioning of the tracking rib 80, tracking pin
lockout member 88, and the tracking pin 78 once the segmented gear 18 has
completed its full counterclockwise rotation and has contacted the segmented gear
stop 56 (Figure 4). These components may be configured so to allow for
additional rotational travel beyond the location in which the tracking pin lockout
member 88 clears tracking pin 78 and completion of counterclockwise rotation of
the segmented gear 18. This amount of rotational distance helps ensure the
appropriate relative positions of the tracking pin 78 and tracking pin lockout
member 88 should the sheet material 12 sever prior to the complete
counterclockwise travel of segmented gear 18.

Figures 12 and 15 show the relative relationship of the tracking pin lockout
member 88 and tracking rib 80 to the tracking pin 78 during the advance portion of
the dispensing cycle. As the segment gear 18 rotates clockwise during the
advance portion of the dispensing cycle the tracking pin lockout member 88 will
encounter the tracking pin 78. The tracking pin lockout member 88 will prevent the
inside face 84 of the tracking rib 80 from traveling in front of the tracking pin 78.
Upon contract with the tracking pin lockout member 88, the tracking pin 78 and
thus the entire float gear guide 74 will be urged forward in the float gear slot 60 to
the retracted position 72. This forward movement ensures disengagement of the
float gear 24 from the first drive segment 52 and in turn causes engagement of the
float gear 24 with the idler gear 58. As the segmented gear 18 continues to rotate
in the clockwise direction, the outside face 90 of the tracking rib 80 is maintained
behind the tracking pin 78 thereby ensuring continued contact between float gear
24 and idler gear 58.

The possibility exists that the sheet material 12 could be released prior to
the completion of dispensing. For example, the user may release the sheet
material 12 prior to the time in which the sheet material 12 is cut by the cutting

blade 22. Additionally, in some instances a small portion of the sheet material 12
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may rip away from the main portion of the sheet material 12 as may be the case if
the user pulls the sheet material 12 over a small surface area such as between his
or her thumb and forefinger. Such a release of the sheet material 12 may cause a
reversal of the dispensing mechanism 36 due to the storage of some amount of
potential energy in the dispending mechanism 36. This release could result in
drawing of the sheet material 12 back into the interior of the frame 14. In
accordance with one exemplary embodiment of the present invention, a lqcking
ratchet 92 as shown in Figure 16 may be provided, preferably adjacent to the drive
roller gear 50. A ratchet pawl 94 may also be included in order to prevent
inadvertent rewinding of the sheet material 12 since the ratchet pawl 94 would
engage the locking ratchet 92 at discrete intervals based on the number of teeth in
the locking ratchet 92.

Figure 17 shows an alternative exemplary embodiment of the dispenser 10
in which the cutting blade 22 is rigidly attached to the cutting blade drive gear 28
by way of a blade carrier 96. In this exemplary embodiment, the cutting blade 22
is curved, although the cutting blade 22 may be straight or may be variously
shaped in accordance with other exemplary embodiments of the present invention.
Contact of the cutting blade idler gear 26 with second drive segment 54 will cause
the cutting blade drive gear 28 to rotate clockwise thus moving the cutting blade 22
through the sheet guide openings 46, 48 in order to cut the sheet material 12.
Opposite movement of the second drive segment 54 will in turn cause the cutting
blade drive gear 28 to rotate clockwise as shown in Figure 18 so as to retract the
cutting blade 22 from the sheet guide openings 46, 48.

In accordance with one exemplary embodiment of the present invention, the
drive roller gear 50 is 1.5 inches in diameter, thus yielding 4.71 inches of linear
travel per revolution. The dispenser 10 may be configured so that the -cutting
blade 22 is located 1.25 inches above the dispensing opening 44. The dispenser
10 may be configured so that 2.5 inches of the sheet material 12 is presented to
the user at the start of the dispensing cycle. A required advance of 3.75 inches is
needed should the dispenser 10 be arranged in this manner. Likewise, if a total
sheet material 12 delivery of 11 inches is desired, the dispensed length must be
7.25 inches. With the gear ratios shown in Figure 1, 1.53 revolutions of drive roller

16 are required in order to deliver the proper dispensed length of the sheet
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material 12. This amount of dispensing equates to 58 degrees of rotation of the
first drive segment 52. In order to provide additional gearing on either side of the
working area, the segmented gear 18 is made to be 75 degrees. Likewise, 30
degrees of rotation of the second drive segment 54 is needed in order to provide
the correct automatic advance length of the sheet material 12, thereby providing a
dwell time between the cutting of the sheet material 12 and advancement of the
next piece of sheet material 12. Movement of the cutting blade 22 to sever the
sheet material 12 requires 6 degrees of rotation. These 6 degrees may be part of
the 30 degrees of the second drive segment 54.

The previously discussed lengths, degrees, and gear ratios are only one
possibility in accordance with one exemplary embodiment of the dispenser 10 in
accordance with the present invention. The present invention includes numerous
other configurations of drive roller diameter, gear ratios, dispensing lengths, etc. as
may be commonly known to one having ordinary skill in the art. For instance, the
dispended length of the sheet material 12 may be up to 1 inch or may be between
8-12 inches in accordance with other exemplary embodiments.

Figures 19-24 show an alterative exemplary embodiment of the dispenser
10 in accordance with the present invention. Here, as with previously described
exemplary embodimenté, the sheet material 12 is cut and the dispenser 10
automatically advances a new section of sheet material 12 to be presented to the
user so that the user does not have to touch other components of the dispenser 10
or other portions of the sheet material 12.

Referring to Figure 19, the sheet material 12 is urged against the drive roller
16 by way of the pressure roller 38 in a manner as discussed with previous
exemplary embodiments. In this exemplary embodiment, however, a drive roller
shaft 100 of the drive roller 16 is mounted in an elongated slot 102 of frame 14 so
that the drive roller 16 is moveable in the direction of the slot 102. As such, the
drive roller 16 is both rotationally and slideably mounted to the frame 14. As
shown in Figure 20, a spring 104 is provided and is used to urge the drive roller 16
to an at rest position in the uppermost portion of the slot 102 as shown in Figure
19. As sheet material 12 is withdrawn in the direction indicated by directional
arrow E, frictional forces between the sheet material 12 and the drive roller 16

cause the drive roller 16 to rotate counterclockwise. Further, as the sheet material
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12 is pulled by a user, a force component is exerted on the drive roller 16 so as to
urge the drive roller 16 towards the lowermost portion of the slot 102 as shown in
accordance with directional arrow F.

Referring now to Figures 19-22, the teeth of the drive roller gear 50 will
engage the teeth of the first drive segment 52 of segmented gear 18 as a user
pulls on the sheet material 12 and hence moves the drive roller 16 to the
lowermost portion of slot 102. This engagement will cause the segmented gear 18
to rotate clockwise, as shown for instance in Figure 22. As with previously
discussed exemplary embodiments, the segmented gear 18 is spring loaded so as
to store potential energy when a user pulls on the sheet material 12. Again, the
spring 20 used to store potential energy may be a torsion spring or any other
spring commonly known to one having ordinary skill in the art. The segmented
gear 18 may be configured so as to rotate until it contacts a fixed stop (not shown)
on the frame 14. Rotation of the segmented gear 18 and the location of the fixed
stop (not shown) determine the amount of sheet material 12 that can be withdrawn
from the dispenser 10. This follows from the fact that the stopping of rotation or
movement of segmented gear 18 will also prevent movement of the drive roller 16
and hence prevent sheet material 12 from being withdrawn therefrom.

Once the segmented gear 18 has rotated to its design limit, the user may
pull the sheet material 12 against the cutting blade 22. As shown in Figure 19 the
cutting blade 22 is a stationary cutting blade and is attached to the frame 14. Itis
to be understood that in accordance with other exemplary embodiments of the
present invention that the cutting blade 22 need not be attached to the frame 14
but may be attached, for instance, to some other structure. As such, the present
invention includes exemplary embodiments in which the cutting blade 22 is both an
automatic cutting blade and/or a stationary cutting blade.

Cutting of the sheet material 12 removes the force component that urges
the drive roller 16 to the lowermost portion of slot 102 and thereby allows the drive
roller 16 to return to the uppermost portion of slot 102. In this position, drive rolier
gear 50 will be placed into contact with a stationary gear 106 and out of contact
with the first drive segment 52. Since the drive roller gear 50 is no longer in
contact with the segmented gear 18, the segmented gear 18 is free, via stored

spring energy, to rotate counterclockwise to its at rest position as shown for
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instance in Figure 21. The second drive segment 54 may come into contact with
the stationary gear 106 during the last one third of travel of the segmented gear
18. Engagement with the stationary gear 106 by the second drive segment 54 will
cause the stationary gear 106 to rotate clockwise as shown for instance in Figure
21. Stationary gear 106 is in engagement with the drive roller gear 50 and will
therefore cause a counterclockwise rotation of the drive roller gear 50 and will
hence cause a counterclockwise rotation of the drive roller 16.

Counterclockwise rotation of the drive roller 16 will result in an advancement
of the sheet material 12 so as to present a new piece of sheet material 12 to the
user for future removal. The exemplary embodiment of the dispenser 10 in
Figures 19-22 is designed so that during the return portion of the segmented gear
18 the drive roller 16 will make one revolution thereby resulting in the
advancement of approximately 3 inches of sheet material 12. As shown in Figures
21 and 22, the second drive segment 54 will also contact the stationary gear 106
during the first 30 degrees of the dispensing portion of the dispensing cycle.
However, during this portion of the dispensing cycle, the stationary gear 106 is not
in contact with the drive roller gear 50 thus the stationary gear 106 will simply
rotate in place and will not cause the sheet material 12 to be advanced. The
second drive segment 54 may thus be in contact with the stationary gear 106
during a portion of both the clockwise and counterclockwise rotation of the
segmented gear 18. The stationary gear 106 may be double the width of the drive
roller gear 50.

The dispensing mechanism 36 may be sized so that various lengths of
sheet material 12 may be advanced or dispensed therefrom. For instance, in
accordance with one exemplary embodiment of the present invention, the drive
roller 16 is 1 inch in diameter, thus yielding 3.14 inches of linear travel of the sheet
material 12 per revolution of the drive roller 16. The dispensing mechanism 36
may be configured so that 3 inches of sheet material 12 are presented to the user
at the start of the dispensing cycle. The ratio between the drive roller gear 50 and
the segmented gear 18 may be selected so that 3 revolutions of the drive roller
gear 50 are permitted before the segmented gear 18 contacts a fixed stop (not
shown) resulting in a total of approximately 13 inches of sheet material 12 to be

dispensed to the user. In accordance with other exemplary embodiments of the

17



10

15

20

25

30

WO 2006/041519 PCT/US2005/010181

present invention, various gear ratios and travel may be employed in the dispenser
10 as is commonly known to one having ordinary skill in the art. Further, the
diameter of the drive roller gear 50 may be varied in order to reduce the dispensing
moment.

The teeth on the first and second drive segments 52, 54 of the segmented
gear 18 may be variously configured in accordance with other exemplary
embodiments of the present invention. The second drive segment 54 may be
located adj‘acent to and slightly above the first drive segment 52. In the exemplary
embodiment shown in Figures 21 and 22, the first drive segment 52 is
approximately 90° while the second drive segment 54 is approximately 30° or 1/3
of the segmented gear 18. The second drive segment 54 is located between the
60° and 90° portion of the segmented gear 18.

Although shown as being a segment gear, the segmented gear 18 may be a
full gear, a gear rack, or the like in accordance with other exemplary embodiments
of the present invention as previously mentioned.

The possibility exists that the user will release the sheet material 12 before
completion of the dispensing cycle. In this instance, the drive roller 16 will return to
the at rest position thus allowing thg advancement of additional sheet material 12
prematurely. In order to prevent this situation from happening, a locking
mechanism 108 may be employed as shown in Figure 23. The locking mechanism
108 includes a locking pawl 110 that is linked via a linkage 112 to a cutting blade
22 As the drive roller shaft 100 travels into the lower most portion of the slot 102,
the drive roller shaft 100 pivots the locking pawl 110 out of the way until the drive
roller shaft 100 locks in a recess in the locking pawl 110. In this position, the drive
roller 16 cannot return to its at rest position until a cutting force is applied to the
cutting blade 22 thereby pivoting the linkage 112 and locking pawl! 110 to thereby
release the drive roller 16 allowing for the advancement of sheet material 12.
Following cutting of the sheet material 12, the cutting blade 22 and the locking
pawl 110 are returned to the ready position via a spring force supplied by spring
114.

Figure 24 shows an alternative exemplary embodiment of the dispenser 10
that employs an automatic cutting blade 22. The cutting blade 22 is slideably

mounted to the frame 14 and may be spring-loaded. In accordance with this
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exemplary embodiment of the present invention, the segmented gear 18 defines a
cam surface 32. As the segmented gear 18 reaches the end of its
counterclockwise rotation during the dispensing portion of the dispensing cycle, the
cam surface 32 will contact the rearward portion of the cutting blade 22 thus urging
the cutting blade 22 forward into contact with the sheet material 12 to cause
severing. Once the sheet material 12 is severed, the user will withdraw the
severed portion and a new piece of sheet material 12 will be automatically
advanced as previously discussed. Spring loading of cutting blade 22 will cause a
return of the cutting biade 22 upon removal of cam surface 32.

While the exemplary embodiment shown in Figure 24 employs a slideably
mounted cutting blade 22, it is to be understood that a pivotably mounted cutting
blade 22 may also be employed in accordance with other exemplary embodiments.
Alternatively, a rotatably mounted cutting blade 22 may be geared to the
segmented gear 18 in accordance with other exemplary embodiments of the
present invention.

It should be understood that the present invention includes various
modifications that can be made to the exemplary embodiments of the dispenser 10
as described herein that come within the scope of the appended claims and their

equivalents.
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CLAIMS
What is claimed is:
1. A dispenser for dispensing and advancement of sheet material, comprising:

a frame;

a drive roller rotationally mounted to said frame and configured for
engagement with sheet material such that rotation of said drive roller causes
movement of the sheet material;

a segmented gear mounted to said frame, wherein said segmented gear is
in communication with said drive roller, and wherein said segmented gear has a
first and second drive segment;

a spring in communication with said segmented gear and configured such
that movement of said segmented gear causes said spring to store potential
energy and configured such that release of potential energy in said spring causes
said segmented gear to move; and

a cutting blade configured for cutting the sheet material in order to release
potential energy in said spring.

2. The dispenser as set forth in claim 1, further comprising:

a sheet material engaging said drive roller such that pulling of said sheet
material causes tension in said sheet material and causes said drive roller to
rotate; and

wherein said spring is in communication with said segmented gear such that
rotation of said segmented gear caused by pulling of said sheet material causes
said spring to store potential energy;

wherein said cutting blade is configured for cutting said sheet material such
that tension in said sheet material is released after cutting; and

wherein release of tension in said sheet material causes said spring to
release potential energy that causes said segmented gear to rotate in order to

cause said drive roller to rotate and advance said sheet material.

3. The dispenser as set forth in claim 1 or 2, wherein said spring is a torsion
spring.
4, The dispenser as set forth in any one of the preceding claims, further

comprising a float gear rotationally and slideably mounted to said frame, wherein

20



WO 2006/041519 PCT/US2005/010181

said float gear places said segmented gear into communication with said drive
roller.
5. The dispenser as set forth in any one of the preceding claims, wherein said
cutting blade is movable relative to said frame in order to engage and cut the sheet
material.
6. The dispenser as set forth in claim 5, further comprising:

a cutting blade idler gear rotationally mounted to séid frame;

a cutting blade drive gear rotationally mounted to said frame and in
communication with said cutting blade idler gear; and

a gear rack rigidly attached to said cutting blade and in communication with
said cutting blade drive gear
7. The dispenser as set forth in claim 5, further comprising:

a cutting blade idler gear rotationaily mounted to said frame; and

a cutting blade drive gear rotationally mounted to said frame and in
communication with said cutting blade idler gear, wherein said cutting blade is
rigidly attached to said cutting blade drive gear.
8. The dispenser as set forth in any one of the preceding claims, wherein said
drive roller is slideably mounted to said frame.
9. The dispenser as set forth in claim 8, wherein said segmented gear defines
a cam surface configured for engaging said cutting blade and causing‘said cutting
biade to be moved in order to cut the sheet material.
10. The dispenser as set forth in any one of claims 1 to 4, wherein said cutting
blade is stationary with respect to said frame.
11.  The dispenser as set forth in any one of the preceding claims, wherein said

segmented gear is a segment gear.
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