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1
GUARD FOR A SHAVING RAZOR

FIELD OF THE INVENTION

The present invention relates to wet shaving razors, and more particularly, to wet shaving

razor cartridges having an elastomeric guard for facilitating stretching of skin.

BACKGROUND OF THE INVENTION

In general, a cartridge or blade unit of a safety razor has at least one blade with a cutting
edge which 1s moved across the surface of the skin being shaved by means of a handle to which
the cartridge 1s attached. Some shaving razors are provided with a spring biased cartridge that
pivots relative to the handle to follow the contours of the skin during shaving. The cartridge may
be mounted detachably on the handle to enable the cartridge to be replaced by a fresh cartridge
when the blade sharpness has diminished to an unsatisfactory level, or it may be attached
permanently to the handle with the intention that the entire razor be discarded when the blade or
blades have become dulled. Razor cartridges usually include a guard which contacts the skin 1n
front of the blade(s) and a cap for contacting the skin behind the blade(s) during shaving. The
cap and guard may aid 1n establishing the so-called "shaving geometry”, 1.e., the parameters
which determine the blade orientation and position relative to the skin during shaving, which in
turn have a strong influence on the shaving performance and efficacy of the razor. The cap may
comprise a water leachable shaving aid to reduce drag and improve comfort. The guard may be
generally rigid, for example tormed integrally with a frame or platform structure which provides
a support for the blades. (Guards may also comprise softer elastomeric materials to improve skin
stretching.

Embodiments of the present invention may achieve one or more of the following
advantages. Proper hair orientation, facilitating passage of shave prep to the blades, decreased
frictional drag, and increased stretching of the skin can be achieved simultaneously without
sacrificing the overall stretching of the skin. In addition, it 1s believed the various embodiments
of the present invention will provide reduced nicks, improved closeness, better tactile feel during
shaving, and improved overall comfort. Other advantages and features of the present invention

will be apparent from the following detailed description and from the claims.

SUMMARY OF THE INVENTION
In one aspect, the invention features, in general a shaving cartridge with a housing, cap at

a rear of the housing, one or more blades mounted to the housing in front of the cap, and a guard
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at a front of the housing. The guard has a top surface with a plurality of undulating rows
extending parallel (o the blade. The undulating rows have crests and valleys. The valleys

compnse an elastomeric matenal and are stepped from a front of the guard to a rear of the guard.
In .accordance with another aspect of the present invention there is provided a

shaving cartridge comprising: a housing; cap at a rear of the housing; one or more blades
mounted to the housing in front of the cap; and a guard at a front of the housing, the guard
“having a top surface with a plurality of undulating rows extending parallel to the one or
more blades, the undulating rows having crests and valleys wherein the valieys comprise an
elastomeric material and are stepped in a direction transﬁerse to the one or more blades, with
the undulating rows closer to the one or more blades being taller than the undulating further

away from the blades.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A is a side view of one possible embodiment of a shaving razor in a rest position
Figure 1B is a side view of the shaving razor of Fig. 1B in a pivot position. ‘
Figure 2 is a perspective view of the shaving razor of Fig. 1A.

Figure 3 is a top view of a cartridge that may be incorporated into the shaving razor of Fig

1A.

Figure 4 is a cross sectional schematic view of the cartridge of Figure 3, taken generally
along the line 4-4 of Fig. 3.

Figure S is an assembly view of the shaving razor of Fig. 1A.

Figure 6 is an enlarged bottom view of the shaving razor of Fig. 1A.

Figure 7A is a side view of another possible embodiment of a shaving razor with the
cartridge of Fig. 3 in a rest position

Figure 7B is a side view the shaving razor of Fig. 7A with the cartridge of Fig. 3 mn a
pLvOt position.

Figure 8 is an assembly view of the shaving razor of g. 7A.

Figure 9 is a perspective view of the shaving razor of Fig. 7A.

Figure 10 is an enlarged bottom view of the shaving razor of Fig. 9.

DETAILED DESCRIPTION OF THE INVENTION
Refernng td Figs. 1A and 1B side views of one possible embodiment of a shaving razor
50 are shown. The shaving razor 50 may have a cartridge 10 mounted to a handle 200. As will
be explained in greater detail below, the cartridge 10 may pivot relative to the handle 200
between a rest position (as shown in Fig. 1A) and a pivot position (as shown in Fig. 1B). The

handle 200 may bias the cariridge 10 back towards the rest position. The shaving razor 50 may
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have a front pivot (1.e., pivot axis in front of the blades) or a center pivot (i.e., center pivot
between a forward most blade and él rearward most blade), or a rear pivot (1.e., between the
rearward most blade and a cap).

Referring to Fig. 2, a perspective view of the shaving razor 50 is shown in the rest
position. In certain embodiments, the cartridge 10 may be detached from the handle 200 and

replaced. The handle 200 may have an elongated body 210 with one or more gripping features
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212, such as a textured surface, depressions, ribs, or an elastomeric covering. A pair of spaced
apart resilient integral arms 220 and 222 may extend from the body 200 and toward the cartridge
10. The resilient integral arms 220 and 222 may define a slot 224 extending into the elongated
body 210. In certain embodiments, the slot 224 may extend generally along a longitudinal axis
Al of the elongated body 210. A cartridge support member 250 and 252 may extend outwardly
from each of the resilient integral arms 220 and 222. The cartridge 10 may be pivotably mounted
to the cartridge support members 250 and 252.

The handle 200 may be molded from polymeric such as high impact polystyrene (HIPS),
but other semi-rigid polymers such as polypropylene (PP), polycarbonate (PC), and acrylonitrile
butadiene styrene (ABS) may also be used. The molding of the handle 200 as a one piece design
(1.e., resilient integral arms 220 and 222, the body 210, and the cartridge support members 250
and 252) provides for a low cost shaving razor with an integral biasing and pivoting mechanism
without the need for additional components such as springs, tongues, or cam followers, which
may not operate smoothly over tume. PFurthermore, the cartridge 10 and cartridge support
members 250 and 252 may define an open space there between for the unobstructed passage of
water for improved rinsing while also providing pivoting and biasing functionality.

Referring to Fig. 3, a top view of the cartridge 10 of Fig. 2 is shown. The cartridge 10
may have a housing 12 with a top surtace 20 and an opposing bottom surface (not shown). The
top surface 20 may include a guard 22, a cap 24 (e.g., lubricating member), and at least one
blade. For example, the housing 12 may have a first blade 26, a last blade 30, and one or more
intermediate blades 28 positioned between the guard 22 and the cap 24. Although three blades
26, 28, and 30 are shown, the housing 12 may have more or fewer blades depending on the
desired performance and cost of the shaving razor 50. In certain embodiments, the blades 26, 28,
and 30 may be mounted to the housing 12 and secured by one or more clips 16 and 18. Other
assembly methods known to those skilled 1n the art may also be used to secure and/or mount the
blades 26, 28, and 30 to the housing 12 including, but not limited to, wire wrapping, cold
forming, hot staking, insert molding, ultrasonic welding, and adhesives.

The cap 24 may be a separate molded or extruded component that 1s mounted to the
housing 12. The cap 24 may be molded or extruded from the same material as the housing 12 or
may be molded or extruded from a more lubricious shaving aid composite that has one or more
water-leachable shaving aid materials to provide increased comtort during shaving. The shaving
aid composite may comprise a water-insoluble polymer and a skin-lubricating water-soluble
polymer. Suitable water-insoluble polymers which may be used include, but are not limited to,

polyethylene, polypropylene, polystyrene, butadiene-styrene copolymer (e.2., medium and high
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impact polystyrene), polyacetal, acrylonitrile-butadiene-styrene copolymer, ethylene vinyl acetate
copolymer and blends such as polypropylene/polystyrene blend, may have a high impact
polystyrene (1.e., Polystyrene-butadiene), such as Mobil 4324 (Mobil Corporation).

Suitable skin lubricating water-soluble polymers may include polyethylene oxide,
polyvinyl pyrrolidone, polyacrylamide, hydroxypropyl cellulose, polyvinyl imidazoline, and
polyhydroxyethylmethacrylate. Other water-soluble polymers may include the polyethylene
oxides generally known as POLYOX (available from Union Carbide Corporation) or ALKOX
(available from Meiser Chemical Works, Kyota, Japan). These polyethylene oxides may have
molecular weights of about 100,000 to 6 million, for example, about 300,000 to 5 million. The
polyethylene oxide may comprises a blend of about 40 to 80% of polyethylene oxide having an
average molecular weight of about 5 million (e.g., POLYOX COAGULANT) and about 60 to
20% of polyethylene oxide having an average molecular weight of about 300,000 (e.g., POLYOX
WSR-N-750). The polyethylene oxide blend may also contain up to about 10% by weight of a
low molecular weight (1.e., MW<10,000) polyethylene glycol such as PEG-100.

The shaving aid composite may also optionally include an inclusion complex of a skin-
soothing agent with a cylcodextrin, low molecular weight water-soluble release enhancing agents
such as polyethylene glycol (e.g., 1-10% by weight), water-swellable release enhancing agents
such as cross-linked polyacrylics (e.g., 2-7% by weight), colorants, antioxidants, preservatives,
microbicidal agents, beard softeners, astringents, depilatories, medicinal agents, conditioning
agents, moisturizers, cooling agents, etc.

The housing 12 may have a comb guard 60 between the guard 22 and the first blade 26.
The comb guard 60 may have a plurality of spaced projections 62. 'The projections 62 may
define a plurality of open channels 64 extending transverse to the blades 26, 28, and 30.
Adjacent projections 62 may be spaced apart (1.e., width of open channels 64) by a distance of
about 0.10mm, 0.20mm, or 0.30mm to about 0.35mm, 0.40mm, or 0.49mm to facilitate the
generally unobstructed passage of hair and minimize pulling and grabbing of hair during shaving.
The thickness and amount of hair to be shaved may require the width of the open channels 64 to
be larger or smaller depending on the application. In certain embodiments, the open channels 64
may taper inward and rearward. For example, the open channels 64 may have a width toward the
guard 22 that is greater than a width toward the first blade 26. The projections 62 may have a
width that 1s generally equivalent to the width of the open channels 64, for example, about
0.10mm, 0.20mm or 0.30mm to about 0.35mm, 0.40mm, or 0.49mm. However, the width of the
projections 62 may also be larger or smaller depending on the desired total contact area with the

skin surface. A larger contact area with the surface of the skin may increase skin support and
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result in less discomfort. In certain embodiments, the projections 62 may be spaced apart from
the guard 22 to define an elongated gap 55 extending parallel to the blades 26, 28, and 30, as
shown 1n Figs. 3 and 4.

The comb guard 60 may be molded from a generally rigid material to allow the housing
12 to maintain a consistent geometry during shaving and enhance the ability of the spaced apart
projections 62 to lift and orient hairs. In addition, the plurality of projections 62 may set the
shaving plane (1.e., a tangent line from the cap 24 to the projections 62). 'The spaced apart
projections 62 may be of sufficient stiffness such that they generally do not bend or flex under
normal shaving conditions, which may adversely influence shave geometry. In certain
embodiments, the comb guard 60 may be molded from the same material as the housing 12, for
example, Noryl™ (a blend of polyphenylene oxide (PPO) and polystyrene developed by General
Electric Plastics, now SABIC Innovative Plastics). The comb guard 60 may be molded from
other semi-rigid polymers e.g., materials having a Shore A hardness of about 50, 60 or 70 to
about 90, 110, or 120. For example, high impact polystyrene (HIPS), polypropylene (PP),
acrylonitrile butadiene styrene (ABS), polycarbonate (PC), and combinations thereof may also be
used.

The guard 22 may have a plurality of undulating rows 70 (e.g., 70a, 70b, 70c¢) extending
across the housing and generally parallel to the blades 26, 28, and 30. Each of the undulating
rows 70a may have a plurality of crests 80 and valleys 90 (e.g., about 10 to about 30 crests 80
and about 10 to about 30 valleys 90). The crests 80 (e.g., crests 80a) of one of the undulating
rows 70 (e.g., 70a) may be generally aligned with one or more of the crests 80 (e.g., 80b or 80c¢)
of the other undulating rows 70 (e.g., 70b and 70c¢). In certain embodiments, the valleys 90 and
crests 80 of at least one of the undulating rows 70 may have a pitch (e.g., the distance from the
center of one crest 80 to the center of the immediate adjacent crest 80) of about 0.75mm,
0.85mm, or 0.95mm to about 1.25mm, 1.50mm, or 2.0mm.

The guard may comprise a single unitary member comprising a single material. In certain
embodiments, the guard 22 may be insert injection molded or co-injection molded to the housing
12. However, other known assembly methods may also be used such as adhesives, ultrasonic
welding, or mechanical fasteners. The guard 22 (and thus the undulating rows 70) may be
molded from a softer material (1.e., lower durometer hardness) than the housing 12 and/or the
plurality of projections 60. For example, the guard 22 may have a Shore A hardness of about 20,
30, or 40 to about 50, 60, or 70. The guard 22 may be made from thermoplastic elastomers
('TPEs) or rubbers; examples may include, but are not limited to silicones, natural rubber, butyl

rubber, nitrile rubber, styrene butadiene rubber, styrene butadiene styrene (SBS) TPEs, styrene
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ethylene butadiene styrene (SEBS) TPEs (e.g., Kraton), polyester TPEs (e.g., Hytrel), polyamide

TPEs (Pebax), polyurethane TPEs, polyolefin based TPEs, and blends of any of these TPEs (e.g.,
polyester/SEBS blend). In certain embodiments, guard 22 may comprise Kraiburg HTC
1028/96, HTC 8802/37, HTC 83802/34, or HTC 83802/11 (KRAIBURG TPE GmbH & Co. KG of
Waldkraiburg, Germany). A softer material may enhance skin stretching, as well as provide a
more pleasant tactile feel against the skin of the user during shaving. A softer material may also
aid 1n masking the less pleasant feel of the harder material of the housing 12 and/or the plurality
of projections 62 against the skin of the user during shaving.

The valleys 90 may have a depth of about O.Imm to about 0.6mm. The depth of the
valleys 90 may be consistent within one or more of the undulating rows 70 (1.e., the valleys
within an undulating row all have the same depth). The height of the crests may be consistent
within one of more of the undulating rows 70. The combination of the depth of the valleys 90
and elastomeric material that comprises the guard 22 (and thus the valleys 90) may allow for skin
stretch to occur not only at the crests 80, but at the valleys 90 of the guard 22. The valleys 90
may also allow shave prep (e.g., that 1s applied to the skin prior to shaving) to pass to one or
more of the blades 26, wherein typical fin guards may remove too much shave prep, thus
negatively affecting shaving efficiency. Each of the undulating rows 70 may have a forward
edge 92 (e.g., 92a, 92b, and 92¢) to facilitate the stretching of skin by increasing drag of the
guard 22 against the skin during a shaving stroke. Accordingly, the crests 80 and the valleys 90
may be stepped 1n a direction transverse to the blades 26, 28, and 30, with the undulating rows 70
closer to the blades 26, 28, and 30 being taller than the undulating rows at the front of the
cartridge 10 (1.e., further away from the blades 26, 28, and 30). Each of the undulating rows may
have a width of about 0.1mm, 0.2mm, or 0.3mm to about 0.8mm, 0.9mm, or 1.3mm (extending
in a direction transverse to the blades 26, 28, and 30) from one forward edge 92 (e.g., the forward
edge 92a) to the next forward edge (e.g., the forward edge 92b) . The width of the undulating
rows 70 (e.g., the undulating rows 70a) may be greater closer at the rear of the guard 22 (e.g.,
toward the first blade 26 than the width of the undulating rows 70 (e.g., the undulating row 70c¢)
toward the front of the guard 22 (i.e., further from the blades 26, 28, and 30). The height of the
torward edge 92 may be greater at the front of the guard, turther from the blades 26, 28, and 30
than at the rear of the guard 22, closer to the blades 26, 28, and 30. The height of the forward
edge may be about O.1lmm, 0.2mm, or 0.3mm to about 0.6mm, 0.7mm, or 0.8mm. In certain
embodiments, the height of the undulating row 70a (i.e., the crest 80a) closest to the first blade
26 may about O.1mm or 0.2mm to about 0.3mm or 0.5mm above a top surface 61 of the plurality

of protrusions 60. If the first undulating row 70a 1s too low (e.g., below the top surface of the
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plurality of protrusions 60) the guard 22 may not have sufficient skin engagement. If the first
undulating row 70a 1s too high, the guard 22 may lift skin away from the blade, thus decreasing
the closeness of the shave. In addition, if the guard 22 is too high, cap 24 and the guard 22 would
set the shaving plane, not cap 24 and the comb guard 60 (1.e., spaced apart projections 62). The
position of the top of the guard 22 (1.e., crests 80) slightly above the comb guard 60 provides for
proper skin stretching without sacrificing closeness. The valleys 90 of the guard 22 may be
generally aligned with the open channels 64 between the plurality of projections 62 to facilitate
the passage of shave prep to the blades 26, 28, 30.

Reterring to Fig. 4 a cross sectional schematic view of the cartridge 10 1s shown, taken
generally along the line 4-4 of Figure 3. The first blade 26 may be positioned 1n front of the
comb guard 60. One or more of the intermediate blades 28 may be positioned between the first
blade 26 and the last blade 30. Each of the blades 26, 28, and 30 may have a respective
clongated blade edge 32, 34, and 36. In certain embodiments, the cap 24 may be a separate
component that 1s secured to the housing 12. The cap 24 may be positioned immediately behind
the last blade 30. The cap 24 may have a body 44 with a pair of forward and rearward wings 46
and 48 that extend outwardly from the body to a respective front face 40 and a rear face 42. The
housing 12 may define an elongated opening 52 that 1s dimensioned to receive the body 44 of the
cap 24. 'The cap 24 may be press fit, snap fit, or glued to the housing 12; however other known
assembly methods may also be used.

In certain embodiments, the cap 24 (e.g., lubricating member) may comprise a leachable
shaving aid secured to the housing 12. The wings 46 and 48 may have a thickness *“t1” of about
O.1lmm, 0.2mm, or 0.3mm to about 0.8mm, 0.9mm, or 1.0mm. The front face 40 may be
positioned behind the last blade 30 and extend generally parallel to the blade edge 36. The front
tace 40 of the lubricating may be unsupported by the housing 12. The front face 40 of the cap 24
may extend over the housing 12 by a distance “d1”. For example, the front face 40 of the cap 24
may extend over the housing 12 by about O0.1mm, 0.2mm, or 0.3mm to about 0.8mm, 0.9mm, or
1.0mm for allowing the skin to contact the smoother and more lubricious cap 24 instead of the
housing 12. . 'The cap 24 extending over the housing 12 maximizes the width of the cap 24
without compromising the rinsing space between the last blade 36 and the housing 12. In
addition, extending the front face 40 of the cap 24 beyond the housing 12 allows water improved
access to the cap 24 (e.g., under the tront tace 40 of the cap 24), thus allowing the water
leachable shaving aid of the cap 24 to absorb more water and release more lubricants.
Furthermore, the front face 40 of the cap 24 is not constrained by the housing 12, which may
allow for increased swelling of the cap 24 (e.g., toward the last blade). The front face 40 may
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have an accurate profile to facilitate the flow of skin over the cap 24 during a shaving stroke.
The front face 40 may be spaced apart from the last blade 30 by a horizontal distance d2 about
O.1mm, 0.2mm, or 0.3mm to about 0.8mm, 0.9mm, or 1.0mm.

In certain embodiments, the rear face 42 may overhang the housing 12 by a distance *°d3”
of about 0.1lmm, 0.2mm, or 0.3mm to about 0.8mm, 0.9mm, or 1.0mm. The rear face 42 may
provide similar benefits as previously mentioned for the front face 40. In addition, the consumer
may rotate the handle and drag the rear face 42 against the skin to add lubrication (or other
ingredients) to the skin without dragging the blades 26, 28, and 30 against the skin. Accordingly,
the geometry of the cap 24 may not be Iimited by the geometry of the housing 12. The overhang
of the front face 40 and the rear face 42 may provide for a larger width of the cap 24. For
example, the cap 24 may have a width of about 2.0mm, 2.5mm, or 3mm to about 4.0mm, 4.5mm,
or 5.0mm. In certain embodiments, the width of the cap 24 from the front face 40 to the rear face
42 may be greater than the span from the first blade edge to the last blade edge to provide
increased comfort and lubrication. It is believed, without being held to theory, increasing the
number of blades and thus the overall span from the first blade to the last blade may improve
closeness, but may also increase irritation. Accordingly, the width of the cap 24 having a water
leachable shaving aid composite should be greater than or equal to a span from the first blade
edge 32 to the last blade edge 36 for increased comfort by accounting for any increase in
irritation caused by the blades. In addition, the overhang of the front face 40 and/or the rear face
42 may allow for the cartridge 10 to be modular. For example, the same housing 12 may be used
for a smaller cap 24 with fewer blades, or a larger with more blades.

Referring to Figures 5 and 6, an assembly view and an enlarged view of the shaving razor
50 of Figure 1 are shown. The cartridge 10 of the shaving razor 50 may pivot between a rest
position and a pivot position, as shown 1n Figures 1A and 1B, respectively. The cartridge 10 may
have a pivot angle relative to the handle 200 of about 10 degrees to about S0 degrees. As the
cartridge 10 pivots relative to the handle 200, the cartridge 10 may be biased back toward the rest
position by the cartridge support members 250 and 252 of the handle 200. The housing 12 of the
cartridge 10 may have a bottom surface 14 that defines one or more mating features 100 and 102
(e.g, a pair of sockets ). The bottom surface 14 that defines the one or more mating features 100
and 102 100 and 102 may have a pair of respective cam faces 104 and 106 that taper inward
(e.g., toward each other) and rearward (e.g., toward the cap 24). In certain embodiments, the cam
faces 104 and 106 may be positioned forward of the first blade 26 (e.g., under the guard 22) to
provide a front pivot axis for the cartridge 10. In other embodiments, the cam faces 104 and 106

may be positioned between the first blade 26 and the last blade 30 (1.e., providing a center pivot
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axis for the cartridge 10). The one or more mating features 100 and 102 may be configured to
receive a distal end 254 and 256 of the cartridge support members 250 and 252. The distal ends
254 and 256 may extend outwardly from the respective cartridge support members 250 and 252.
The distal ends 254 and 256 may be pins that are positioned within the respective one or more
mating features 100 and 102 to facilitate the pivoting of the cartridge. In certain embodiments,
the distal ends 254 and 256 may define an opening to receive a corresponding pin on the housing
12 to facilitate the pivoting of the cartridge. Each cam face 104 and 106 may slidingly engage
one of the respective cartridge support members 250 and 252 as the cartridge 10 pivots relative to
the handle 200. The cam faces 104 and 106 may receive forces from the handle 200 to bias the
cartridge 10 1n the rest position. As the cartridge 10 pivots relative to the handle 200, the cam
faces 104 and 106 may force the cartridge support member 250 and 252 and/or the resilient
integral arms 220 and 222 inward toward each other (e.g., the cartridge support member 250 and
252 and/or the resilient integral arms 220 and 222 may tlex from their original position). The
slot 224 may taper inwardly from an open end 226 to a closed portion 228 to provide the proper
biasing forces as the cartridge 10 pivots. For example, the smaller open end 226 may provide for
a positive stop and the larger closed portion 228 may provide added flexibility. When the force
acting against the cartridge 10 1s removed (or decreased), the cartridge support member 250 and
252 and/or the resilient integral arms 220 and 222 may return back toward the rest position. The
arms 220 and 222 may flex inward about 0.2mm, 0.5mm, or .75mm to about 0.9mm, 1.5mm, or
2.0mm at the slot 224 between the rest position and the pivot position. In certain embodiments,
the slot width “w2” at the open end may be about 0.5mm, .75mm, or 1 mm to about 2mm, 3mm,
or 4mm 1n either the pivot position or the rest position. The slot width “w2” may be greater in
the rest position than the pivot position.

In certain embodiments the handle 200 may comprise a polymeric material having a
hardness that 1s different than a polymeric material of the housing 12. For example, the housing
12 may be molded from HIPS having a durometer hardness of about 53 to about 100 (e.g.,
Rockwell R scale) and the handle 200 may be molded from ABS having a hardness of about 100
to about 120 (e.g., Rockwell R scale). It is believed, without being held to theory, the harder
material of the handle 200 will provide improved wear properties against the cam faces of the
housing. Accordingly, over long term use and repeated pivoting of the cartridge 10, the biasing
forces of the handle 200 will remain constant (or even increase) and not drop off because of wear
of the handle 200.

In certain embodiments, the slot 224 may define an open space. In other embodiments,

the slot 224 may be filled with a material that 1s softer than a material comprising the handle 200.
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For example, the slot 224 may be filled with a material having Shore A hardness of about 20, 30,
or 40 to about 50, 60, or 70. Materials may include thermoplastic elastomers (TPEs) or rubbers;
examples may include, but are not limited to silicones, natural rubber, butyl rubber, nitrile
rubber, styrene butadiene rubber, styrene butadiene styrene (SBS) TPEs, styrene ethylene
butadiene styrene (SEBS) TPEs (e.g., Kraton), polyester TPEs (e.g., Hytrel), polyamide TPEs
(Pebax), polyurethane TPEs, polyolefin based TPEs, and blends of any of these TPEs (e.g.,
polyester/SEBS blend). In certain embodiments, the slot 224 may be filled with Kraiburg HTC
1028/96, HTC 83802/37, HTC 83802/34, or HTC 83802/11 (KRAIBURG TPE GmbH & Co. KG of
Waldkraiburg, Germany). A softer material within the slot 224 may provide for improved
biasing of the cartridge 10 and may decrease premature failure of the resilient integral arms 220
and 222.

Referring to Figs. 7A and 7B side views of another possible embodiment of a shaving
razor 350 are shown. The shaving razor of 350 may be similar to the shaving razor 50 of Figs.
1A and 1B previously described above and may also incorporate the same cartridge 10. 'The
shaving razor 350 may include the cartridge 10 mounted to a handle 400. As will be explained 1n
greater detail below, the cartridge 10 may pivot relative to the handle 400 between a rest position
(as shown 1n Fig. 7A) and a pivot position (as shown 1n Fig. 7B). The handle 400 may bias the
cartridge 10 back towards the rest position. The shaving razor 350 may have a front pivot (1.e.,
pivot axis 1n front of the blades) or a center pivot (1.e., center pivot between a forward most blade
and a rearward most blade), or a rear pivot (1.e., between the rearward most blade and a cap).

Referring to Figs. 8 and 9, an assembly view and a perspective view of the shaving razor
350 are shown. In certain embodiments, the cartridge 10 may be detached and removed from the
handle 400 by the consumer so the cartridge 10 can be replaced as needed. The handle 400 may
have an elongated body 410 with one or more gripping features 412, such as a textured surface,
depressions, ribs, or an elastomeric covering. The handle 400 may have a head 450 at one end of
the elongated body 410. A pair of spaced apart resilient integral arms 420 and 422 may extend
outward from the head 450. 'The cartridge 10 may be pivotably mounted to the respective
resilient integral arms 420 and 422. The integral resilient arms 420 and 422 may have a distal
end 454 and 456 that 1s configured to mate with the respective mating feature 100 and 102. The
distal ends 454 and 456 may extend outwardly from the respective integral resilient arms 420 and
422. In certain embodiments the distal ends 454 and 456 may be pins that are positioned within
the respective one or more mating features 100 and 102 to facilitate the pivoting of the cartridge.
In other embodiments, the distal ends 454 and 456 may define an opening to receive a

corresponding pin on the housing 12 to facilitate the pivoting of the cartridge. Each cam face
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104 and 106 may slidingly engage one of the respective integral resilient arms 420 and 422 as the
cartridge 10 pivots relative to the handle 400. The cam faces 104 and 106 may receive forces
from the handle 400 to bias the cartridge 10 in the rest position. As the cartridge 10 pivots
relative to the handle 400, the cam faces 104 and 106 may force the resilient integral arms 420
and 422 inward toward each other (e.g., the resilient integral arms 420 and 422 may flex from
their original position).

The resilient integral arms 420 and 422 may each define a slot 424 and 425 extending
generally transverse into the respective resilient integral arms 420 and 422. In certain
embodiments, the slots 424 and 425 may be generally arcuate and extend inwardly around a
portion of the head 450. One or more of the slots 424 and 425 may extend about 15%, 20%, or
25% to about 40%, 50%, or 60% into one of the respective resilient integral arms 420 and 422
and/or head 450. In certain embodiments, one or more of the slots 424 and 425 may extend
about up to 95% 1nto one of the respective resilient integral arms 420 and 422 and/or head 450.
For example, the slots 424 and 425 may extend more into the resilient integral arms 420 and 422
if they are filled with an elastomeric material.

Referring to Fi1g. 10, an enlarged view of the shaving razor 350 1s illustrated. Each of the
slots 424 and 425 may each have a respective open end 426 and 427 and a respective closed
portion 428 and 429. In certain embodiments, the slot may have a slot width “w4” at the open
end of about 0.5mm, 1mm, or 1.5mm to about 3mm, 4mm, or Smm 1n either the pivot position or
the rest position. The slots width of the slots 424 and 425 may be greater in the rest position than
the pivot position. When the force acting against the cartridge 10 1s removed (or decreased), the
resilient integral arms 420 and 422 may return back toward the rest position. The resilient
integral arms 420 and 422 may flex about O.1mm, 0.15mm, or 0.2mm to about 0.3mm, 0.4mm,
or 0.5mm at the slot 424 and 425 between the rest position and the pivot position. In certain
embodiments, the slots 424 and 425 may taper inwardly from the open end 426 and 427 a closed
portion 428 and 429 to provide the proper biasing forces as the cartridge 10 pivots. For example,
the smaller open end 426 and 427 may provide for a positive stop and the larger closed portion
428 and 429 may provide added flexibility.

In certain embodiments the handle 400 may comprise a polymeric material having a
hardness that 1s different than a polymeric material of the housing 12. For example, the housing
12 may be molded from HIPS having a durometer hardness of about 53 to about 100 (e.g.,
Rockwell R scale) and the handle 400 may be molded from ABS having a hardness of about 100
to about 120 (e.g., Rockwell R scale). It 1s believed, without being held to theory, the harder

material of the handle 400 will provide improved wear properties against the cam faces 104 and
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106 of the housing 12. Accordingly, over long term use and repeated pivoting of the cartridge
10, the biasing forces of the handle 400 will remain constant (or even increase) and not drop off
because of wear of the handle 400.

In certain embodiments, the slots 424 and 425 may define an open space. In other
embodiments, the slots 424 and 425 may be filled with a material that is softer than a matenal
comprising the handle 400. For example, the slots 424 and 425 may be filled with a material
having Shore A hardness of about 20, 30, or 40 to about 50, 60, or 70. Materials may include
thermoplastic elastomers (TPEs) or rubbers; examples may include, but are not limited to
silicones, natural rubber, butyl rubber, nitrile rubber, styrene butadiene rubber, styrene butadiene
styrene (SBS) TPEs, styrene ethylene butadiene styrene (SEBS) TPEs (e.g., Kraton), polyester
TPEs (e.g., Hytrel), polyamide TPEs (Pebax), polyurethane TPEs, polyolefin based TPEs, and
blends of any of these TPEs (e.g., polyester/SEBS blend). In certain embodiments, the slots 424
and 425 may be filled with Kraiburg HTC 1028/96, HTC 8802/37, HTC 8802/34, or HTC
8802/11 (KRAIBURG TPE GmbH & Co. KG of Waldkraiburg, Germany). A softer material
within the slots 424 and 425 may provide for improved biasing of the cartridge 10 and may
decrease premature failure of the resilient integral arms 420 and 422.

In certain embodiments, the handle 400 may be molded from the same material as the
housing 12, for example, Noryl™ (a blend of polyphenylene oxide (PPO) and polystyrene
developed by General Electric Plastics, now SABIC Innovative Plastics). The handle 400 may
be molded from other semi-rigid polymers having a Shore A hardness of about 50, 60 or 70 to
about 90, 110, or 120. For example, high impact polystyrene (HIPS), polypropylene (PP),
acrylonitrile butadiene styrene (ABS), polycarbonate (PC), and combinations thereof may also be
used. The molding (e.g., co-injection molding) of the handle 400 as a one piece design (1.e.,
resilient integral arms 420 and 422, the head 450, and body 410) provides for a low cost shaving
razor with an integral biasing and pivoting mechanism without the need for additional
components such as springs, tongues, or cam followers. Furthermore, the cartridge 10 and
resilient integral arms 420 and 422 may define an open space there between for the unobstructed
passage of water for improved rinsing while also providing pivoting and biasing functionality.

It is understood that that the elongated bodies 210 and 410 for the handles 200 and 400, as
previously described, may be replaced with interconnect members that have one or more slots
(similar to 224, and 424 and 425) to bias the cartridge 10. The interconnect member may then be

mounted to a handle. Such interconnect members are described in U.S. Patent Nos. 7,168,173

and 5.784.790.
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The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension 1s intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm”. In an effort to avoid any ambiguity, for the purposes of this disclosure, the term
“about” shall be construed as meaning within general manufacturing tolerances.

The citation of any document 1s not an admission that it 1s prior art with respect to any
invention disclosed or claimed herein or that it alone, or in any combination with any other
reference or references, teaches, suggests or discloses any such invention. Further, to the extent
that any meaning or definition of a term in this document conflicts with any meaning or
definition of the same term in a document cited herein, the meaning or definition assigned to that
term 1in this document shall govern.

While particular embodiments of the present invention have been illustrated and
described, the scope of the claims should not be limited by the preferred embodiments set forth in

the drawings, but should be given the broadest interpretation consistent with the description as a

whole.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A shaving cartridge comprising:

a housing;

cap at a rear of the housing;

one or more blades mounted to the housing 1n front of the cap;

a guard comprising an elastomeric material at a front of the housing, the guard
having a top surface with a plurality of undulating rows extending parallel to the one or
more blades, each of the undulating rows having crests and valleys wherein the crests of
one of the undulating rows are generally aligned with one or more of the crests of the

other undulating rows.

2. The shaving cartridge of claim 1 wherein the valleys are arcuate.

3. The shaving cartridge of claim 1 wherein the crests are arcuate.

4. The shaving cartridge of claim 1 wherein the guard has about 10 to about 30 valleys.

5. The shaving cartridge of claim 1 wherein a center to center distance of the valleys i1s

about 0.75mm to about 2.0mm.

6. The shaving cartridge of claim 1 wherein the center to center distance of the crests are

about 0.75mm to about 2.0mm.

7. The shaving cartridge of claim 1 wherein the valleys have a depth of about 0.1mm to

about 0.6mm.

8. The shaving cartridge of claim | wherein the guard has about 3 to about 15 stepped

undulating rows from the front of the guard to the rear of the guard.
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9. The shaving cartridge of claim 1 wherein the crests extending along one of the rows

are generally the same height

10. The shaving-cartridge of claim 1 wherein the valleys extending along at least one of

the rows are generally the same depth.

11. The shaving cartridge of claim 1 wherein the top surface of the guard comprises a

single unitary member comprising a single material.

12. The shaving cartridge of claim 11 wherein the material has a Shore A hardness of

about 30 to about 90.

13. The shaving cartridge of claim 1 wherein the crests have a height to base ratio of

about 1:4 to about 1:8.

14. The shaving cartridge of claim 1 wherein height to base ratio increases from the front

of the guard to the rear of the guard.

15. A shaving cartridge comprising:

a housing;

cap at a rear of the housing;

at least one blade mounted to the housing in front of the cap;

a guard comprising an elastomeric material at a front of the housing, the guard
having a top surface with a plurality of undulating rows extending parallel to the one or
more blades, each of the undulating rows having crests and valleys, wherein the crests of
one of the undulating rows are generally aligned with one or more of the crests of the
other undulating rows; and

a comb guard between the guard and the at least one blade, the comb guard
having a plurality of spaced apart projections wherein the projections are generally

aligned with the crests of the undulating rows of the guard.
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16. The shaving cartridge of claim 15 wherein the valleys are stepped from a front ot the

guard to a rear of the guard.

17. The shaving cartridge of claim 15 wherein the crests of one of the undulating rows 1s

Omm to 0.5mm above the projections ot the comb guard.

18. The shaving cartridge of claim 15 wherein the valleys are arcuate.

19. The shaving cartridge of claim 15 wherein the crests are arcuate.

20. The shaving cartridge of claim 15 wherein the valleys have a depth of about 0.1mm

to about 0.6mm.

21. The shaving cartridge of claim 15 wherein the top surface of the guard comprises a

single unitary member comprising a single material.

22. The shaving cartridge of claim 15 wherein the material has a Shore A hardness of

about 30 to about 90.

23. A shaving cartridge comprising:

a housing;

cap at a rear of the housing;

one or more blades mounted to the housing 1n front of the cap;

a guard comprising an elastomeric material at a front of the housing, the guard
having a top surface with a plurality of undulating rows extending parallel to the one or
more blades, each of the undulating rows having crests and valleys, wherein the crests of
one of the undulating rows are generally aligned with one or more of the crests of the
other undulating rows, with the undulating rows closer to the one or more blades being

taller than the undulating rows further away trom the blades.
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24. The shaving cartridge of claim 23 wherein the top surface of the guard comprises a

single unitary member comprising a single material.

25. The shaving cartridge of claim 24 wherein the material has a Shore A hardness of 30
to 90.

26. The shaving cartridge according to any one of claims 23 to 25 wherein the crests

have a height to base ratio of about 1:4 to about 1:8.

27. 'The shaving cartridge of claim 26 wherein the height to base ratio increases from a

front of the guard to a rear of the guard.

28. The shaving cartridge according to any one of claims 23 to 27 further comprising a
comb guard between the guard and the one or more blades, the comb guard having a
plurality of spaced apart projections wherein the projections are generally aligned with

the crests of the undulating rows of the guard.

29. The shaving cartridge of claim 28 wherein the crests of one of the undulating rows is

Omm to 0.5mm above the projections of the comb guard.

30. The shaving cartridge according to claim 28 or 29 wherein the guard has 10 to 30

valleys.

31. The shaving cartridge according to any one of claims 28 to 30 wherein the guard has

3 to 15 stepped undulating rows from the front of the guard to the rear of the guard.

32. The shaving cartridge according to any one of claims 23 to 31 wherein the center to

center distance of the crests are 0.75mm to 2.0mm.

33. The shaving cartridge according to any one of claims 23 to 32 wherein the valleys

have a depth of 0.Imm to 0.6mm.
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34. The shaving cartridge according to any one of claims 23 to 33 wherein the crests

extending along one of the rows are the same height.

35. The shaving cartridge according to any one of claims 23 to 34 wherein the valleys

extending along at least one of the rows are generally the same depth.

36. The shaving cartridge according to any one of claims 23 to 35 wherein each of the

undulating rows has a forward edge (92) and each undulating row has a width from one

forward edge to the next forward edge of O.1mm to 1.3mm.

37. The shaving cartridge of claim 36 wherein the width of the undulating rows 1s greater
toward the one or more blades than the width of the undulating rows further from the one

or more blades.
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